;e3ef 6T;j 25 February 2002 MOTI ON PI CTURE ENCODI NG SYSTEM AND MOTI ON

Pl CTURE DECODI NG SYSM@M UND OF THE I NVENTI ON *GCIE%)E’éb'%aF Rod of
the Invention The pr ion relates to a notion prctare €encodi ng
system whi ch can encode g series of interlaced notion picture objects with
a high encoding efficiency, and to a notibn picture decodi ng system which
can decode a 10 series of coded interlaced notion picture objects.
Description of the Prior Art Video encoding verification nodel or VM of

Moti on Pi ct MOF IO EIC TERSU SNSRI G PR %NM%W@% PETRRE BREPENG ed by
JTC11/SC29/@§%§,9{ the 1SO | EC has been 15 known as an exanple of a nethod
of encodi ng e information for use in a prior art notion picture
encodi ng system The contents of the video encoding VM are varying wth
ongoi ng standardi zation efforts by MPEG 4. Hereinafter, a descrﬂu{mwﬂmwgm
the video encoding VM wi | | lpackdkomde @assum ngvvdatridde vi deo Mm”l
is the one of version 7.0, which will be referred to as the VM | n«dodag« VM
a $equence O&fieddt iodin thiecInvestiiondefi ned as a coll ection of notion picture
obj ects each having an arbitrary shape with _respect to tine and space, and
25 encodi ng processTh§ BEPFPBE BV NG O8adI® LAdtSiSort i Mftel VhjRIGture

Ref i ta.Fig. 25, there,i il trated di 1 t
et urg oBishRafdanaen PRISHR o R G SRR,
notion pictype;bs \%E_t:ltﬁgevbgﬁgc§%s§v'ti%'ﬂt Qr h\1§§1 @f{é&&rﬁ@r@ﬁfmeew) %dz

pi cture 30 object ich can vary w ime 1's called video object or 5

February 2083 2 MEtWBhCBictuzeCdepoddnly @fysaeSwhatnraimdietode \&S i s
defined as a collection of one or nore VOs. One video object [ayer or VOL
i sila conponeariet afVoodad istewvdpresetosfion plgtalrie phgfeatisdeo obj ect
planes 5 or VOP's. A VOL is provided with the aimof displaying notion

pi ctures i nP§SAFaPhLien; €4l ther BFrig% Phortant factor in providing a

plurality of |ayersylgrocagho YO0l L 183086 chonblils k8 Yo Jd e are: A0

i nportant factor in pr e ura yers for each t
respect to pOcepagerksetbecebapl BraseuUENNEPECc-EaChHNYEnCAly @EAGRS to each

of a plurality of objects in one scene such as each of conferees that joins
a TV neeti ngtandahéibadkgyoonditilisc20dwche s¢enhleelTiSod IEM®E hasnfbeemes. Each
VOP is an imge data representing the state of a corresponding VO at each
185ti me, whkBAWRORS e8PoPMBTPEE0RE R BAENAA]CRhEEROAINg §MidPeon which an
encoding process Ls, perforned, Referring next (g Blg 26, there s, g
system. The contents of the video encoding VM are varying
with ongoing standardization efforts by MPEG-4.
Hereinafter, a description of the video encoding VM will be
20 made assuming that the video encoding VM is the one of
version 7.0, which will be referred to as the VM.
In the VM, a sequence of motion pictures is defined
as a collection of motion picture objects each having an
arbitrary shape with respect to time and space, and
25 encoding process is carried out for each motion picture
object. Referring now to Fig. 25, there is illustrated a
diagram showing the structure of video data in the VM. 1In
the VM, one specific scene of a motion picture is called

video session or VS. Furthermore, one motion picture

30 object which can vary with time is called video object or



vi ew showi ng an exanple of VOP's in one scene. Two VOP's, i.e., VOP1
representing a person and VOP2 representing a ''0 paintingsrepeupp26de wal |
behi nd the person are shown in Fig. 26. Each VOP is constructed froma
texture data show ng the color |ight and gark | evel of each VOP and a shape
data showi ng the shape of each VOP. The texture data of each pixel is
conprised of an 8-bit |um nance signal and 25 a chrom nance signal having
one half theeias A {6 |HRSHCE: SdANAlvs D bﬂé@of@&h%QgEala gRd j¥erti cal
di rensi ons. The shape data of each pixel is a matrix o inary values in
whi ch each elegfiteidd iss seicdld ettt efctnel enembrésvors.the interior of a
VOP; otherw se, each 30 elenent is set to 0. Each shape data has the sane
size as 25 FebruaOpe20Gzied @hgmatesiyet ey | P& nafice epppanentnof a
representation of a notion picture usin a conventjonal frame inmge

VOP' s,
can be formd® ByrkSasQmRy e 13 RSV O i YHiRC oRRIPFEBL2RESshown
in Fig. 26. wh only VO. exists.Ln.a Lan_plcture. ence, each
VOP is synor?fngfég% t hggg%rﬁ 7 a%‘?"%%e?h?’gtggéég 82‘@?1%%@1%3% &nsgnape _
data, and ! erebel @ 1ol ddad eXinildr 4aim of1 epehn VO Sifpcpdgdy Refer ring
next to Fig. 27, there is illustrated a bl ock diagram show ng the structure
of a prior #akct¥oP ikl peredding dewlaardlrt ysef i layedd focodacy vgswegh
disclosed in ISO | EC JTC11/ SC29/ W511, MPE®7/N1642, MPEG 4 Verification
Mode Versi omegpect| kot lrdme gur dhe dframen o tehar et ekmpurgembt £8chori hput

VOP data, P2 denotes a shape _data which is extracted fromthe input VOP
data, P3 deR&P¥<di5I,3sRANE adridddiHg LANaT S Th 3P R okt R nEeShest 3t a

P2,n P4 deno a [ or I data P7
fdpnished b%ggﬁg ggaggeggggéﬁﬁghﬁhp¥ﬁ€%f 5 ggﬁ% §§95“%§%? g%%%?%& of
shape furni ghed By hh?m%m&n@qdldwjéwg_il??»,orfgmls&@néieg\%ma@ 86 doghape
data : 0 furnished by the shape encoding unit P3. Furthernore, reference
character PBodérotes ahtextjoie@sdat &Winiedt iirsy ext rtdod dshdkquound thptit VOP
data P1, P9 denotes a texture notion detecting unit which recejives the
texture datGapgb@n@eerehebéndctiea confiegieafect SraGT VP tlstan elmage P11

denot es mhigh receives the nn%%on ¥% toréff texture Q%P anQH?eLéver a
prediction 8aF3 FSPF?E?P&F@gPI & P13 e fot & P HSHRIE B odd Y™ T whi ch
cag encode Eﬂxgeprﬁﬂgﬁh' 8B fakaohas eXbhet frkme kA girﬁsisa £aded texture
data furnishe by the texture encoding unit 13, P16 3 enotes a texture
menory whi chhganR shoéficbBenbhopabcdesoded performed.
Referring next to Fig. 26, there is illustrated a
view showing an example of VOP’s in one scene. Two VOP's,
i.e., VOPl representing a person and VOP2 representing a
"0 painting hung on the wall behind the person are shown in
Fig. 26. Each VOP is constructed from a texture data
showing the color light and dark level of each VOP and a
shape data showing the shape of each VOP. The texture data
of each pixel is comprised of an 8-bit luminance signal and
25 a chrominance signal having one half the size of the
luminance signal in both horizontal and vertical
dimensions. The shape data of each pixel is a matrix of
binary values in which each element is set to 1 when each

element is in the interior of a VOP; otherwise, each

30 element is set to 0. Each shape data has the same size as



25 February 2002 texture data P15 furnished by the texture encoding unit
P13, and P17 denotes a variable length encodi ng and nul ti pkeebRgryped2 Whi ch
can receive the notion vector of shape P5, the coded shape data P6, the
nmotion vector of 5 texture P10, and the coded texture data P14, and then
furni shes a coded bitstream In operatiod% the input VOP data P1 is divided
into the shape data P2 and the texture data P8 first. The shape data P2 is
delivered t odi it P3, t ~ £ LS

dol i verod 18 FRE-ERRRCINECT AR Ade BhaPlC | "By ToRBi g tRR BT e
data and thﬁto“:.@@i‘l“?@ic@%tr% S iGigV ivaads Or a pabhihenedailnte afe! timalges cafy 16x16
pi xel s bl ocks and the encodi ng process is done per 16x16 pixels block. As
shown in Fi pe Z6rmedchyohridagimglairdhirnal idfy b HckeP'sf wihdishame data per
whi ch the shape encoding process is done is hereafter referred to as an

al pha bl ockframe,eashsbbwnhd nplFidrgal i26. ofWHsitockEL fonheV@ exx Lges dam aa per
whi ch the textuyre encoding process is dqne_is hereafter referred to as a

madr obl ock. MRE1PPr BECLERE EIENSE 0fARN IVYe 1 rBBIFW Y S het B ot g
process for _.the _sha .a. Referrj tQ Fig. there is_jillustrated
a bl ock dia F%ﬁ?éhogﬁngﬁégec§$FUcfﬁ¥%1o tﬁ%ﬂéﬁ%%é”éﬁ%% |h%§Un$?aP3. In the

figure, refgenrgpeeoehabatiethRl c4eNelesat sStane 48 ivasp ded eshdd@edd UNit
whi ch can receive the shape data P2 and then detect a notion vector of

shape P5, P20 denotrRsfarshagenemti ap FdyperFat ittvereniits whilolstoeatadkcei ve
the notion vector of shape P5 and then furnish a prediction data for shape
P21, P22 dehbepek dhagrpmhAROWENGNEHE FF rRGturghicth e F YAcaite WP t he

predi ction data for shape P21 and then f i sh a .coded 25 February. 2002 5
Chifpe data $58094R0 POULaENEPES Tao AE T GRCRR RIS TSR 4R 1HHC whi oh

car.recei v, t igo6oged;spapo dabauRed andeldyen iy Shugpgoped shape data

P6. First, a descrip s to the notion detection which is

carried outyépiribgribpuitogbaperdaba F20.When ithe Fhape dptioreAasiqaction
unit P19 receives the shape data P2 of each of a plurality of al pha bl ocks

i nto whi ch ¢haratiope PhtdenbtebeaORnpas NO@ndpdat,i PiZodethotigs detsdame a
notion vector of shape P5 for each al pha bl ock from~0 notion vectors of

shape of ot®R¥aayphel biecR3tEREERE ERETCERPeAPPRtPNETHIGGHR iR APIPHRS been

TR G R R e e S Lk

l'ocation, vy clehowes beegniye nheh8eyP¥niB8 can store a local decoded
shape data P7 furnished'by the shape encoding unit P3, P5
denotes a motion vector of shape furnished by the shape
encoding unit P3, and P6 denotes a coded shape data

10 furnished by the shape encoding unit P3.

Furthermore, reference character P8 denotes a

texture data which is extracted from the input VOP data Pl,
P9 denotes a texture motion detecting unit which receives
the texture data P8 and then detects a motion vector of

25 texture P10, Pll denotes which receives the motion vector
of texture P10 and delivers a prediction data for texture
P12, P13 denotes a texture encoding unit which can encode
the prediction data for texture P12, Pl4 denotes a coded
texture data furnished by the texture encoding unit 13, P16

30 denotes a texture memory which can store the local decoded



15 texture notion detecting unit P9. A block matchi ng nethod which has been
used for detecting the notion vector of texture for each BBGLBRIPFKEAN be
used as a nmethod of detecting the notion vector of shape for each al pha

bl ock. Using the nmethod, a notion vector of shape can be detected 'O for
each al pha bl ock by searching a small arel in the vicinity of the notion
vectors of shape of other al pha blocks referred around the current al pha

bl ock and t i0 ctares f S t he;
correspondi %%’Jr%&gjreo@laoc Eg‘ts t errfslggrge&f g%c}gt%%gﬁcg%p%%éa gﬁgagggb?gjétk bei ng

tested. Thep1at,i amaveatiodedfotdane i fb eactegthaeitocknfoahe encoded is
delivered to the variable length encoding and nultiplexing unit P17 and is

then nul ti pmededpilexdng coded wiicdt resam ik iase ndeelatot Next yeatdesefi ption
will be nmade as to the notion 30 conpensation and the arithnetic encoding

for the shapbaggt 5, rheramdss IR Btd Back-hf et WhckeseoheCEncoded.
The. shape notion co nsation unit P2 enerates_.an rni shes. a prediction
datXa for shif&tBsE g’@@d fgd the &?é%ﬂoﬁé’%r%ceescgatﬁ r 124 BRSR shape
data stored h@n&gﬁgﬁhgp%ﬁ @Egﬁg%%;géwcording to the notion vector of

the a

shape P5 deFernlne in ove-nment I oned process. The prediction data for
shape P21, together 1w bBet-Beiphapendatiaphd?z @oreatdt almha PIOGK déd bnto
encoded, is applied to the arithnetic encoding unit P22. The arithnetic
encodi ng pr ahesshiapet Hanad®2e aholr tédacheadtplre datd Gk fixrde. ertiveleshafde
arithmetic encoding nmethod is the encoding nethod that can adapt

dynani cal | ydagat Re fFed6dAvered &6cFheef@Rs enaQding WilkBho|and the
Therefore, [t _[Ss_negessary to gbtain_the pr bility th the val ue of each
piXel in tht?ﬁ%ﬁﬁﬁ af‘gék%uﬁse !L13}V Eieﬁg_té’n%%%e&%xse{ﬁeo%%1(1% In the VM

t he a“_thrfea%eeeeﬁe | 091 Rr 866SS ThendQACH B 1l Red AHAW NTBRMAL -tHd) A

pi xel distribution pattern or context around the target pixel to be
arithnetic epgeded Hatexas AedidEde odopa@xitdonsd Uaitiomulseibies iof ra or
intra '0 coding node, that is, when encoding the shape data of the al pha
bl ock bei ngl@st6dpixbysubilngksnkndt hbeseageddaga PAAAESS tive dagre e ent|ly |
bei ng encoded is shown in Fi%. 29a. The cqntext caqnstruction u%ﬁg ininter
or intercodifylfoBeXeifaPlPsk -unds EROUAI AG ERE -sHie SR F & 25 al pha

bl gk bl ng, enegded Dyeushng,the LAl ehian data Lo shans, Wi s, been

extracted i i on conpensati on process as own 1n Fg. 29b.
In the figusgSedihg bA68EEsPiXEhohe BE BB¢edEd eirS @@ AMUd as?'an I N

either pattern, a context nunber is conputed according to the 30 follow ng
equation. alpha block, and each of the plurality of blocks of the
texture data per which the texture encoding process is done
is hereafter referred to as a macroblock.
0 First, the description will be directed to the
encoding process for the shape data. Referring next to
Fig. 28, there is illustrated a block diagram showing the
structure of the shape encoding unit P3. 1In the figure,
reference character P19 denotes a shape motion detecting
25 unit which can receive the shape data P2 and then detect a
motion vector of shape P5, P20 denotes a shape motion
compensation unit which can receive the motion vector of
shape P5 and then furnish a prediction data for shape P21,

P22 denotes an arithmetic encoding unit which can receive

30 the prediction data for shape P21 and then furnish a coded



25 February 2002 7 (1) Ck ,~ 2 k Kwhere Ck shows the value of a pixel in
the vicinity of the pixel to be encoded as shown in Figs. dOeettngly28b2 5
(2) The probability that the value of the target pixel to be encoded is O
or 1 is obtained by indexing a probabilit¥ tabl e using the context nunber.
(3) The arithmetic encoding is carried out according to the indexed
probability of the value of the i0 target pixel to be encoded. The

procedur es Wg ONed AROVE Arfy wlc?éﬂn&@és'él Q?é%?btéﬁ‘cbaiﬁ Redg and the

i nter node. shape encodi ng node sel ecting unit P24 sele ts either the

coded resul tseqlicaiined uri 4 R iidH rdars hedee BRe otha gc e Shapbedeeded235
result obtained in the inter shape encodi ng node. The shape encodi ng nobde

sel ecti ng umind PMensdluentish ke anedalage datwrR®@®r code | ength. The final

coded shape data P6 thus obtai ned, |nclud|n%0|nfornat|on i ndi cating, the
sel ect ed shape encoéﬂﬁﬁtnnéedQ%§niﬂﬁ%ﬂﬁwﬁ+% Rehanagdg i ahl &0 Bh$e%@¥h°n

d | P17 .in, wh h ded_d
The cor Feap LY B He idts T i St .oﬁtc%oureﬁﬁ PR othars fafs clar 1o
according tﬁbh%ng'téxeco g;‘%eaﬁo(t(lr %”H Jd!nf‘pha t OCﬁP@'&Q Qﬁéasﬂygél .

obey). The I ocal shape data P7 t he 25 is stor

the shape naagay PR4oInéach Jfsa fplﬁz&iaifleiir tof tdlpHaexXi LsEek$Oihon Wieiert i ng
unit P9, the texture notion conpensation unit P11, and the texture encodi ng
unit P13. Néke, shapesdatpt iodn tivel VOPe hawsd desn mnﬁﬂetxmdu el endetkegs
After the texture data of the VOP to be encoded 30 is partitioned into a
plurality of RREABHI BEEkEOri RE £&2PG &€° IPF mastusiPhdopleck from

10 motion vectors of shape of other alpha blocks around the
current alpha block, which have been stored in the shape
motion detecting unit P19, and the motion vectors of
texture of macroblocks around the corresponding macroblock
at the same location, which have been furnished by the

15 texture motion detecting unit P9. A block matching method
which has been used for detecting the motion vector of
texture for each macroblock can be used as a method of
detecting the motion vector of shape for each alpha block.
Using the method, a motion vector of shape can be detected

0 for each alpha block by searching a small area in the
vicinity of the motion vectors of shape of other alpha
blocks referred around the current alpha block and the
motion vectors of texture of macroblocks around the
corresponding macroblock at the same location as the alpha

25 block being tested. The motion vector of shape P5 of each
alpha block to be encoded is delivered to the variable
length encoding and multiplexing unit P17 and is then
multiplexed into a coded bitstream P18 as needed.

Next, a description will be made as to the motion

30 compensation and the arithmetic encoding for the shape data



5i0 15 ,0 25 30 data P8 of a macrobl ock to be encoded is applied to the
texture notion detecting unit P9. The texture notion dete@@pghﬁm?§0@Q t hen
detects a notion vector of texture P10 fromthe texture data P8. 1n the
case where the texture data P8 of the macroblock to be encoded is an
interlaced signal, the texture notion detécting unit P9 can performa
frame-based notion detecting operation on each nacrobl ock conposed of I|ines
fromthe t i I , 0, h&h . contai kh h spatially
| ocat ed abgﬂ\gjefc t%eaio%%rgb%ﬁ% ?‘?ge o%n%\ﬁ%égt herﬁféi gﬁgbibsﬁ%é:??gd top field
and the ot hejor@ien it WH ahhits £ | gshbestes dhel duranghper kopFediction
field-based notion detecting operation on each nacrobl ock conposed of I|ines
fromonly omatef fidie shapd iB] Hsyseddipendeat épcodisnghpuncessFifgom3@. By
using this notion detecting process, a_reduction in the encoding efficiency
due to the deffesea® ShPROEFEITHOPDI LR MG Fiy2BBj BEMCEEt Réen the pair
of two fields of an interlaced frane can be prevente nd therefore the
ef f4 ci ency (?Fct%éialfnrgagfé’- e Pt c‘f‘?(‘g’ffn&a?l b%b?%rgéeggg?ﬁg‘lpggt dfe
notion conp atj unj an r.oj radicti for
texture Plz%?‘r%or%bgﬂ'ree g"&é%%ﬁ at adglﬁ%r%%dé?%é%ﬁgﬂt gg%%r Ee!rgregrrg%gePw
accordi ng t @2tihe tARfdtprR Ve e tedps edddd »i theesBRr abbRekblocketo
encoded fromthe texture notion detecting unit P9. The prediction data for
t ext ure Pl12Dbes enicededs| ilseraggpliiea heo ttehe Lael Bimedi genaddiPg3unst WRRER . as
the texture data P8. Fromthe texture data P8 (or infra texture data) and
the differefb& @& thAEdLC SHGRE EIRDCIRTHwkh tien 1 %@ r Eoatachsatpbat he

S f 12 , - | | h
o 25 Fobrtary o0 SR or il F il e b nebiefGt s taet
efficiency, oARdqlRgNMEMRCIRE uh Saaprles sl epy oo dghe HEeadefXY and

scal ar quantization. Wien the texture data PSis an interlaced signal,”t
t exture not bgnodeueeente Wi la Beriessiofralwdald s anthdvsoraptioniyect or of
texture for each nmacrobl ock and fiel d-based notion vectors of texture for
. each nmacrobheckssany thepbsaliactdet ipaohed dhiteh Widterthe haljkerotiegpel of

encodi ng efficiengy fromall selectable texture encodin es. 10 In
addi tion, tR&XBxtlr Ehened@hagbdrck SEFTElt e n%i‘?’h%‘?é?‘gaﬁs (t-})a%redlDCT

cqdi ng or field-bas di i : . t IS
aﬁgi nterl aced si gnaﬁé gglsﬁg\i\n@gﬁ Efégﬁgl%%iﬁn t%ré)%clggg %{d%%%gflrd%rf& ased
DCT encodi nga enehrBhoslring aampesed of lines 15 fromthe pair of two

fields, i.e., top and bottomfields, alternately, and the frane-based DCT

encodi ng process is(tipnad péredadhs8x8bbltack. plattehm caseaftdarite dnmimt based
DCT encodi ng, each bl ock is conposed of lines fromonly one of the two
fields, i.ethetbprdal BéKednitPi ERdErizhgeti€ enFaded d-Hmxed encodi ng
process i s done per_each 8x8 tf)l ock Icor ach ofs theJ;L fi.rsct arg)d s.eq:ond fields.
Accordingly, the gehfarPBhedF RPRREFPEGASRCYSESefFi draris 95 HE Verti cal
dirgecti on t i f nee | e It | f HH%%@' j&et t ween
thg two fie d%hg Igﬁdlght élr% gcg 'fggﬁg ggi%%'gg.n 5tglree€5ent edr&%n%h(gfr:]cte}gfhe
power conceflpiesibhockfBeingadebbdedpbyVved.indf oerlyt heugidper eIh HCT
coefficients undergo reverse quantization, reverse DCT, and an addition to
t he within the VOP currently being encoded is shown in Fig.

29a. The context construction used in inter or inter-

coding mode, that is, when encoding the shape data of the

[N
(42}

alpha block being encoded by using the prediction data for
shape which has been extracted in the motion compensation
process as well is shown in Fig. 29b. In the figures, the
target pixel to be encoded is marked with ‘'?'. In either
pattern, a context number is computed according to the

30 following equation.



reference texture data, they are witten into the texture 30 nenory P16 as
the local decoded texture data P15. The 25 February 20024 ktg0g9lopdgcoded
texture data P15 is used for predictions of the later VOP which wll be
formed |later. The texture encoding node information indicating the sel ected
texture encodi ng node: the intra node, thé inter node with frame 5 based
prediction, or the inter node with field-based prediction and the DCT
encodi ng nodechnformati on indicating the sel ected DCT encodi ng nge: t he

f rame- based €ncoriny node or the field-based DCT encoding no i ncl uded
in the coded texture data P14 are delivered to the 10 variable length
encodi ng and nmultiplexing unit P17 and then are nultiplexed into the coded
bi t st ream Plutheatec @idisipuD tHe wiMedn ofnd apixsbehnt hreVoRctiaibhe edcatded i s
an interlaced inmage, there is a difference in the position of a noving

obj ect 15 batisedn tichdepaincasied vas f3hdwis Fh@singéal aged EAhge which has

been caused by a difference in tine between the two fielgs of the

i nt®rlaced i mage, asf_zﬁré"\?ieo@srl%;’ar%%ﬁ%\gﬁ?a h %f%?le‘,lei‘ﬁ tT‘IerF?BHeEI’t
encoding sysi,elment ianed, above. § e 48Xt e s0eodhag BLogasE, R dgne by 20
per form ng SWi't chil Ng operation between the Trane-based encoding and the

fiel d-based 2paRWiNG +30 13D 1P JHikRy aHLTéSRtd PP hembse, di spl acenent between
the pair of 'two field pictures of The interlaced frane. On the other hand,

predi cti ons and encqgdiynghar ardathrietd cowindadiepchs feamei &b eutt ure conposed
of a pair of two fields in the shape encodi ng process w thout any
correction Bgcoreigial ter dhee iindexed pumhakonl BiY cofrovhegvabpecef bbheeen t he
pair of two fields qf the interlace rane. Accordingly, a problemwth the
pri%r art eh@dfhgP efO £ FAC ‘predi cti on 30 and encodi ng

efficiencies are r e'rﬁ[ei :é?:&éeld%ﬁi’e@“ e M TN &fgbg%?rét/%%p%g%%ugiﬁ erence

in the position of a noving object between the palr s of the

interlaced boaReth8UMMRRY @odEHRNGNVENT i Thaid) eSeid sy satédod Sngade
to overcone the above
mode selecting unit P24 selects either the coded result
obtained in the intra shape encoding mode or the coded
15 result obtained in the inter shape encoding mode. The
shape encoding mode selecting unit P24 selects the one
having a shorter code length. The final coded shape data
P6 thus obtained, including information indicating the
selected shape encoding mode, is delivered to the variable
20 length encoding and multiplexing unit P17 in which the
shape coded data as well as the corresponding texture data
is multiplexed into the coded bitstream P18 according to a
given syntax (or grammatical rules which coded data must

obey). The local decoded shape data P7 of the alpha block

is stored in the shape memory P4 and is also furnished to

ro
(9]

the texture motion detecting unit P9, the texture motion

compensation unit P11, and the texture encoding unit P13.
Next, a description will be made as to the texture

encoding. After the texture data of the VOP to be encoded

30 is partitioned into a plurality of macroblocks, the texture



problem It is therefore an object of the present invention to provide a
notion picture encodi ng system capabl e of encodi ng i nterl aggbpyiidy 2082 t hout
reduci ng prediction and encoding efficiencies. ~0 It is another object of
the present invention to provide a notion picture decodi ng system capabl e
of decoding a coded bitstreamincluding a8sequence of interlaced franes
whil e carrying out notion prediction while making a correction to the

difference i 0siktio f i i b t. t fields of
each interl a@ae%gsl?gré# ‘%nﬂ%%%%ér?a%%}éggé\j p% aglq%rgg gr gtgé\%g%& féln%\rl(ls? %’Te t he
present invepiiofre tASE Loh SaprO¥EERd anipt bon pirakukexdecedijg ;$yst em which
can decode a coded bitstream obtainéd ',0 by encoding a notion picture
conpri sed ofdetesegitencennit i Pd ethanedetsagesaemochibavivegtolrs offexiestterdat a
and shape data, conprising: a bitstream anal yzer for extracting the

fol | owi ng daR B0 ffxom t tiee corieube t dat@ak8f or Iratheoftagepibegki ttheof smal |
regions included in an interlaced image 25 to be reconstructed; (1) the

coded shape eR¥EIrg Hatthapf ehche ngerbakl PRk ok faPRoRNFREREaLSNGwhet her

t he coded shape ta is a data encoded with - nRti Qn.coppensat ed
predi ction oF ?rgﬁ%qeodasse]bg%%[‘i oﬁ’%o‘ﬁ%’é A _e’&éé‘?gﬁi %E?%%F?Qﬁduﬁ% gB can

fr ame- based gl o VPO ndly SAPIOE: 3R 44eLds bAgSHpBPLLOBAVER! BE o

shape; a frane-based notion 25 February 20 conpensation unit for
maki ng a notmanyr g saingsb g db £1 1 Died of rehaplee otweachedlist he plurality
of small regions to be reconstructed according to the frame-based notion
vector of slEpem@ted o Penafatvhich repnt dredl 5np edpehi spataadlyor
shﬁge; a field-based notion conpensation, unif. for gaking a notion

n

cofipensat ed YHEHER 13?0 Nh 45 TS R F11Rt0hnt8eRbhBTf fePld &F each
of the plur aldiie Ol S8l o LURNS 4O Hehd LSS HSRAACELT dhgef0 e
i el d- based ot on vectors of shape so as 1 0 generate a Tield-based

prediction @ajtadnOrt ishae N bed GO H r‘ﬂié&@%é@éd@ﬁ‘@@ﬂéﬁ'@dé@@cﬁ?ﬁﬁd shape
data of each of the plurality of small regions to be reconstructed by using
ei t her the perathiasednpreadihcniaaratdiceiorcdimp ded| off bhbesls pf ecihcondp dat a, .
according to the shape encoding node 15 information. |In accordance with

anot her preP&er & &hisodvvedtl edids/he nslepandentiientdorshewerin i Bigr o3 ded a

nojd on picture decodi system whj ch can decode a coded bitstream oht ai ned
byfgencodi ngg’é' HﬁﬁPGntggEt ﬁ\pé'fl &1’;5{’5&'5& By P& olfe‘gﬁz?h?lér’r%c‘g’be

i mages each L i ; & QR a s 0g.~&:bi t stream
anal yzer foreggéthr&glgt ite%gftlt%ﬁ'tg“fcgll | ow r%pg:e{%;l 1@0% en%?e}([j %}%I%?%a% %r,
each of a pbiral mbyiay skt e@itten HHdiqed i AU IRId BLLbf @ge to be
reconstructed; (1) the coded shape data, (2) texture 2~ encodi ng node

i nf or mat i onintdréaredgfwBaehernt ipe Eotoented,urrnd dthetaf eralatte encoded

wi th frame-based notion _conpensated predjction or, field-based notion

conpensat ed®pEEALERFEnOLaRf( 3F 2MSrPRFEDH ETES LTI Vh R RS IPEIERSE or
figld-based motion ¥ect oL, QL oSAAR o0 HIPTRERIEE WP 11 generates

and furnishes a prediction data for texture P12 from a
reference texture data stored in the texture memory P16
according to the motion vector of texture P10 of the
macroblock to be encoded from the texture motion detecting
25 unit P9. The prediction data for texture P12 is then
delivered to the texture encoding unit P13 as well as the
texture data P8. From the texture data P8 (or intra
texture data) and the difference (or inter texture data)
between the texture data P8 and the prediction data for

30 texture P12, the texture encoding unit P13 selects the one



30 conpensation unit for making a notion conpensated 25 February 2002 13
prediction for shape of each of the plurality of small regs®Epridfy 2602
reconstructed according to the frame-based notion vector of shape so as to
generate a frane-based prediction data for shape; a field-based notion 5
¢conpensation unit for making a notion comfensated prediction for shape of
each of first and second fields of each of the plurality of small regions

b d di fiel dzb ot i f
25 o goner ARG (PERG: BeRch BPR: HEPOREGEact P SeRdpEL AR H Y Bodi ng
uni t for decg@é,pgccg,{g%g,ggggg %Hé‘péngéﬁésOhhéat‘éﬁé@f—téﬂed@tw lliln YorsTald

regions to be reconstructed by using either rame- based prediction data

or the fiel dsbaped qiedk cihoNodat awpennerdedexaaeer dafg P8 tike arexture
encodi ng node information. 15 In accordance with another preferred

enbodi nent ofntdel gredentgnal/enthentexhere metpeovddedciimgt vod tpiPSt ur e
decodi ng system whi ch can decode a_coded bitstream gbtai ned by encoding a
not§ on pi ct B EWARS sedf ANQ-RaseenRet PN NEeFPECRE FREGESCeAOR BRFMNg its

texture data and .shape '0,dat conpri.sing: a bitstream.anal yzer for
extracting tTRSFRIY n%n%laf:'ag}‘?'é}ﬁ?ngﬁ‘a I&?)géanb}'?g??ﬁﬁmofo?e ﬁgﬁeoffog
plurality of I i i dega i n Lot e C i t
reconstruct eed; ¥f§aélﬁgd co e’dn?l}#ape d%tsaeﬂ?%?gsﬁggeggﬁcgg?% % %rs a

i nformation HinfHAtddrdd dheer@si@tnghepeidbetley arpbmaallr sblbiehdlies a
data encoded wth field-based notion conpensated prediction, (3) a

fiel d- based tepttiwre veextadirof reddgee. of the first field, and (4) coded data
of a prediction error for shape of a second field;, a field-based notion

cobbensation unit fdn REE g R mithe it ereh SRERATRI prRE cP18nCeBr shape

of the first_ field of .each of the b ~~ 200214, pl |i.t f small
regions to t?eel.reé:é"oﬁsﬁtrrifcrt }faﬂ%%ﬁ%%sq(gftéggﬁ%lcg?bjzc'a%%%lgr—r%%?s&i éggtor of
shape of theddiryf ifd &Ik QA iAot G fedi&l dabased peedhction data

for shape of theTirst field; a first decoding unit for decoding the 5

coded shape italer lelcdd & ifgnaslt. fizad dsldwiearh Digi hel pl imathéycaéesotl the
regions to be reconstructed by using the field-based prediction data for
shape of thdéximesibaisiedl PCTs anatbicig acthlipelo 1hecampeeedneddlhgennde

information; a predicti,on conputing upit for conputing a prediction val ue
.0 or the SRSPeths Radft torfeté"ﬁbcﬁrfc?]fcr%'l dl’oef"eatg%’ o"i‘n‘?l‘f%og??ﬁ‘af?? d8f smal |

(o1 Trom ERECFTPEE WdoGh o i cPas SE T, SIAREAE eS8 fitodi ng

r
field fromt écesrlrst _
the coded shape getaedlh! &kssened fi el wfe aatde Af tiee 15i Plarhséy of

small regions to be reconstructed by using the prediction error and the

predi cti on Paluentodinghe egcédibdtdadn icomgmmposedimf |1 ired ef adshyonineone

predi ction conmputing unit i ncludes ,
of the two fields, i.e., top and bottom fields, and the

20 field-based DCT encoding process is done per each 8x8 block

for each of the first and second fields. Accordingly, the
generation of high-frequency coefficients in the vertical
direction due to the difference in the position of a moving
object between the two fields of an interlaced frame can be

prevented and hence the power concentration effect can be

Lo
(3]

improved.

After the quantized DCT coefficients undergo
reverse quantization, reverse DCT, and an addition to the
reference texture data, they are written into the texture

30 memory P16 as the local decoded texture data P15. The



a unit for conputing a context nunber for each pixel of the 'O shape data
of the second field of each of the plurality of small regixgedr@arpe002
reconstructed by using the decoded shape data of the first field, and a
unit for conputing a prediction val ue of ch pixel of the shape data of
the second field of each of the plurality of small regions to 25 be
reconstructed fromthe context nunber. In accordance with another preferred

enbodi ment ofodde qEESESd tEwenrtéofathhels i§ peedi ded praRliicdidRisClas e
decodi ng system whi ch can decode a coded bitstream obtal ned by encodi ng a
not i on pi ct whe cloatpFr WP ofh acksegiidhckeofoB8fednl etkaced Theagescteaeh havi ng
its texture data_and shape,k 25 February 2002 1~ data, conprising: a

bi t st r eam arkflGedng grodst iREPThHgtine iddiearhpgdhhng FeIectied doxdyre

bitstreamfor each of a _plurality of small region i ncl uded .in %n
interlacediQHﬂﬂQ%QQkﬂ?q%bdﬁg?rh%YEﬂ;mgg?'tFQ cbagﬁrsWQ & Yatd IEFeshape 5
di : an i ndi cati . . h ; tirst
frerd 1o o dRed R AR ol SRR Lanb a0 R B Batla® i on (3)

a field-basgd-dmitdoyesdPred SERAPENSEALNE hbdst ihEBkAlatand (AHieadeddata
of a prediction error for shape of a second field; a field-based .0 notion

conpensat i orthenige ferrt e kDCTM) enamdimg codpenskée eflr pmedbatednDCA@r shape of
the first field of each of the plurality of snall regions to be

reconst r uct éhcRSdarainege e1 Heg | bi el et Bneneedbrgomodrapacdidede
first field,so,as to geperate a fiel d- ed prediction,data, for shape 15 of
the first fit® &P c@é’%&ﬁ?‘ﬁd“iﬁﬁ% ‘#%J?a dgﬁlgo‘-i“ﬁ% C?%L”é%ﬁ%‘a gﬂaﬁéedata of the
first field af.. fo.t ' ; j :bephec t ed
by i ng-t e TFEEE b deriy h BRI LY A R LB RA] fie B TPaRS FHERS
needed, accer@ ih1tq pik&ezhaRt: ol deHamds: ¢ Lsdrmt P 08; a888rdingOto

predi ction conputing unit for conputing a prediction value of a decoded

shape data daheagieeondymtelxd of each of the plurality of snmall regions to
be reconstructed by using the decoded shape data of the first field so as

to generate a decodéBeshibe d&Patt RenSTGRAR ¥5 A byt ekt Aged hemage,
computed b gibehl 98 YOI e RS A nd N e SUPT SRIPULING UL
dasa of thepaegeed khel gla(lfr ach WS dihe ] walidy oftsrPadedeghggs to be
reconstructed by using the decoded 30 shape data of the first field, and a
unit for cowptithnfad bedn kalwssxdr by2@2Aifference in time between the
two fields of the interlaced image, as previously
mentioned. Therefore, in the prior art encoding system
mentioned above, the texture encoding process is done by
20 performing a switching operation between the frame-based
encoding and the field-based encoding so as to make a
correction to the displacement between the pair of two
field pictures of the interlaced frame. On the other hand,
predictions and encoding are carried out for each frame
25 picture composed of a pair of two fields in the shape
encoding process without any correction to the difference
in the position of a moving object between the pair of two
fields of the interlaced frame. Accordingly, a problem

with the prior art encoding system is that the prediction

30 and encoding efficiencies are relatively low due to the



16 prediction value of each pixel of the shape data of the second field of
each of the plurality of small regions to be reconstructeddg iheggent ext
nunber. I n accordance with another preferred enbodi nent of 5 the present
invention, there is provided a notion picture decodi ng system which can
decode a coded bitstream obtai ned by encdding a notion picture conprised of
a sequence of interlaced i mages each having its texture data and shape

data, conprising: a bitstream anal yzer for_extracting.th 0 .follow ng data
from the bodad BT Ra oe dotar Wroh Bf u? P PLSner SOARFE PASHERE PR uded
in an interlaced {gmage, to u . t ded shape data, (2)
first shapeggﬁggé%nglnxé?%ﬁﬁ%?%gP?%% f%ﬁ?%%%%%% ??aﬁﬁé coded shape data of
a first field is a data encoded with field 15 based noti on conpensat ed
prediction, (3) a field-based notion vector of shape of the first field,

(4) second shape encodi ng nod8UMMABYNAFI GHE AHNVENTION whet her t he shape
data of a second field is to be decoded or not, and (5) coded data of a
prediction error foThsh@gesemt HOVEEEGRD fi®IRRde O PYRECSBE ohe shhpee

encodi ng node information indicates that the sha data of the second field
'S 10 bo doBEESEET: { i dDANET HAT DAL ARt brthRi PLEBFIhaki ng a

noti on conp redi ¢ti or, shapre,Pf Lr ! h of the
plurality O?ﬂ?%\ﬁﬂo?\egtgio%?o&} Se & econstrfr) cl%ge]ﬁ;%% %%%%érlgl}lggg{((sﬁ?ﬁe

fiel d-based caplibae chte@lrcdafirﬁﬂqp&e&qaa&d oygepewataoat! relidchaged

predi ction data for shape of the first field; a first decoding unit for
decodi ng t heredded ishapada&nacafindge ffiirsiterfdisdsl. of each of the plurality
of small regions to be reconstructed by using the field-based 30 prediction
datla of the first fiél ésaénﬁ’éé‘dfé‘dpba')@@&rdﬁfndg}% PresPIHe iRt DM ZEPt t he
shape first_encoding node infarmation;, a prediction computjng unit for
conputing apﬁpgaggtgoﬁw@&PGePFSE%F eQﬁﬁ? Qﬁﬂ%¥§ﬁewrﬁ§§%hiﬁmpgield to be
reconstruct US| ng deg : | fiegld fromthe
first 5 decggfgélgﬁi?;cggggc%%ggggg%@?ﬁgé%ﬁ§a¢€HéEﬁiéﬁﬁéﬁft € coded shape
data of theifeeendctbelrdanbseanilef caieyilnyg dut inaficiabted gt Doy to be
reconstructed; and a unit for generating a decoded shape data of the second
field of eaghidé mhbipburakptryectiomalto g ol fiardree econste ypesik ddn f r om
the predictiogn value of the second field furnished Qy t he prediction
cdrputi ng uRft2 BPVRPIaRBIRGt RELHRER Clitokwralfde IS (He &3bnd field to

t he shape d h cond field decoded by the second decodi ng unit,
accordi ng tgﬁgﬁgigéggnggﬁpgrd encodi ng node information. 15 In accordance
wi th another prefertgd;eppdhBBt wotht BeppPeeeeted RYRHIdiAent RAT & Hes

provi ded a notion picture decodi ng system which can decode a coded

bit stream optesart byventbdhnpgtaemet ienppostiviesl @omartised mifctairsequence of
interlaced i mages each having its texture data and shape ?0 data,

conpri si ng: decPiiBgr suftamavzeh £an dREPEEt Bn§Oodfe fultshHadi @it inesin t he
coded bitstreamfor,.each of a Blutagit of snall re%ions i ncluded j n an
interl aced T¥eQRCPIiBE ReBBhIPPUBRLE Pr¥1fopﬁ§légge§ safE HHEe @ shape
encodi ng no i t iLndj i Lf the.c a 5 f a first
fieldis a a.%f%%%o e%ﬁag%ﬁ ??gﬁdﬁgXééa E§Ei§%§g8%%é%§§%ééggig %%fﬁon, (3)
a fiel d- basege 4Pt éSAp¥ €L RE : OF §lﬂ@§€r@5maahhﬂ.gtzefri glot, extdacAintodee data
of a delta vector used for adjusting a decoded shape data of the first
field; a fiBlldated dataofirennpkasavded batstkeam for each of a

plurality of small regions included in an interlaced image
25 to be reconstructed; (1) the coded shape data, (2) shape
encoding mode information indicating whether the coded
shape data is a data encoded with frame-based motion
compensated prediction or field-based motion compensated
prediction, and (3) a frame-based motion vector of shape or

30 field-based motion vectors of shape; a frame-based motion



30 making a notion conpensated prediction for shape of the 25 February
2002 18 first field of each of the plurality of small regi¥edfarhe002
reconstructed according to the field-based notion vector of shape” of the
first field so as to generate a field-based prediction data for shape of
the first field; a first 5 decoding unit tor decodi ng the coded shape data
of the first field of each of the plurality of snmall regions to be
reconstruct edhiye MSAN0oh hen i ekdr bagrdngr gUetion ddipeh@ateppe of the
first field fromthe field-based notion conpensation unit as needed,
accordi ng t optd@i shope fOr efleagé ngf nedehi sEoenet bonrad is§c@fd sgeaqdi ng uni t
for decoding the coded data of the delta vector so as to generate a delta
vector; and meginis for beneecensgractedodedoddingotot tbes fcame-biasled of
each of the plurality of small regions to be reconstructed by using the
decoded 15 JMAPOHAMRLEIT the FhaRe $PeR¥ FPOAFPRELP &t fF88SAPR§EdNi t and

the_delta vecto fronlhye sggond ecodi ng unké;Pég?gccordance w t h anot her

. d
pre?erred et HEmtCH AT He ?%s%%?p?hv%n % p8t6P8vided a notion
picture decodimith iyl G WHED £00 diegpde & fodednbEbRbERSH-ARt ai ned . 0 by

encodi ng a notion picture conpris sequence of Interlaced i mages each
having its teddile ot afands eofladfch COAPEi BsB0and betshuedneanal pzer
for extracting the following data fromthe coded bitstreamfor each of a
plurality ofeataldf rdg anisadad wdelf i smabhl i negidasetoi hageeednsvrbeted

reconstructed: (1), the coded shape data 2) . shape encodi ng node

i nf or mati on 3GfA WQKfQMFRQK§1Q£h?Q§ﬁE§ié@%&@nd BEtPESaCfafhaBRCcEAedSW th
or S0 ot on. (039 R b St o Vet 610818387005 S BPel AP BaBed
moti on vect gfeRfqihARGIY B Idedodifd %n@%de@sﬂ%@péuaavaQ_@Zeé@B(ék a
differential notion vector show ng a difference between the tield-based
moti on vect atheoplvfiad t8f dfhesnd IlStrdgdadnk apwl bderécehstbaseddmpyi agixget or
of shape of a corresponding second field; a franme-based notion 5
.conpensat i olkhier ftde fulameykasast ipnedichpaonr daa ppedtieei bheldrbasage of

each of the plurality of small regj.ons to he reconstructed according to the
f rame- based ARSAHGH 9B A8 fof 35 £ ey IAEE i ot Bve Based

pradi ction .shape; a field-based notion ~0 conpensation unit for
naﬁ?ng a nnggggr%%%6§%§ated predi ction for shape of the first field of each

of the plurality of ramakkor@@in@@s wi® hD & ncRERIS gt Btk F Cailsh dithnd 10 tdhe
field-based notion vector of shape of the first field so as to generate a

fi el d- basedtpeegresiean davenftdorshaperks icf griwy fdedta fmet don guicfure
conputing a field-based notion vector of shape of the second field by

addi ng the @PFPELEAt SHFLEECHELCho Gafe AACAAR FaiAebih s veraBroktakirge of
0 S8 o BreBith oS AP SIS S8 s ghion Jer shape
regonstruct@dterlaced images each having its texture data and shape
data, comprising: a bitstream analyzer for extracting the
following data from the coded bitstream for each of a
plurality of small regions included in an interlaced image
to be reconstructed; (1) the coded shape data, (2) texture
25 encoding mode information indicating whether the coded
texture data is a data encoded with frame-based motion
compensated prediction or field-based motion compensated
prediction, and (3) a frame-based motion vector of shape or
field-based motion vectors of shape; a frame-based motion

30 compensation unit for making a motion compensated



according to the field-based notion vector of shape of the second field, so
as to generate a field-based prediction data for shape of 3e.sE59%obi €l d
and a decoding unit for decoding the coded shape data of eacheo§ ?he
plurality of 25 small regions to be reconstructed by using either the
frame- based prediction data or the fiel d-Yased predi ction data of the first
and second fields as needed, according to the shape encodi ng node

| nf or mat i on. gy AGEOLaRse Wil agetbeLnPbef eried) eabedigenls ah.39 the

present invention, ere 1s provided a notion pi bruary 2002 20
encodi Ng Syst&m it Cb G5l LEEHRE: PulPéH OAcBbEHUNE €68MBhis &dank -Bas@QuUeNce
of interlaced 1 mages each having its texture data and shape dat a,

conpri si ng: neotfrcerdased abtsloapeles@cas ngougehetretedet éctmrgbaskdane- based
motion vector of 5 shape for each of a plurality of small regions into

whi ch the sm@m@rbfd@t%uﬁ%rﬁhamzarqaaéealdn%géedomeﬁl@ﬁcoded having a
pair of first and second fields is partitioned;, a frane-based notion
coﬁ%ensatiOWQﬂHqH%%ﬁIQHﬂHWﬁfeﬁ%ﬁnW{%ﬁ%%nﬁe%gﬁf%H BPREPEERGRYaccording to
the frame- based MRLIAN e VAR O SDARC,EOr 5l 0aB8NELALEAR (LA B3sed
prediction ata Tor s ape; a tield-based notion detecting uni For
detecting ficlcdr Rasathd ¥l VARG BH HhaBhapeg{ s bobhpbtheebbhst rabdegecond

fields of each of the plurality of small regions to be encoded; a
fi el d- based amatoraii rep e nded i foire 1k6-hav dd froot bak i wgcton®t obnshappensated

prediction according to the field-based notion vectors of shape of the
first and séCo@nErdt®s ad idld-dafakrrredictier dabdefiopr 8lapef oAndaka f or

h ; di it f ' - c.odi th h dat f h of th
o1 ai 1y of CERARS Sk oo I I hcded B Qo NEET AP et BASBOT
dicti f , Nt ers ' h
Dl iral ity of BT anS L 6 e orSs st Dy hohg Che Ty Bl a pacey ustnb"C

prediction dataekorhehapameshaded praditisivd ety nes ehe COUETdShapeqdat a;
a shape encodi ng node selecting unit for 25 selecting one of the two types

of coded shppeddattaofr datiehese meediety wiidoratiooy dimgthe epredet er m ned
selection criterion and then furnishing the selected coded shape data, and
for furni shPR§CSABGFeMORE0dNEQTIEFEFNf or mati on i ndicating the type of the

sel.ect ed coded shape_dat ..€..,. 3 h i e .accordi t

V\ﬁiSCh the sel ected ggd88gbr5§%|§gbVggiy%?%%%%%%ﬁe;p%rgcfae%a%doﬂ%ﬂg of
generated; apd BrEUbhikPhiayRe At therdild iRk dH thanshane sneadiag mode
information and the sel ected coded shape data into a coded bit'stream and
further nul tepbaxhggsestear whiehf came deaseld otdoded dottyt eaf chegpined t he
field-based notion vectors of shape which is selected according to the
shape encodbP¥geRedeingf ar Ation PACS UEge COTRTE S5id it enrfeqasicg afi y, the

fi el d-based, sha not,i on det ecti uni,t detects field-based ti.on vectors
of shape, mhpEﬂgggged gmages eacgghav1ng %ts texture J% a and shape

0 data, comprising: a bitstream analyzer for extracting the
following data from the coded bitstream for each of a
plurality of small regions included in an interlaced image
to be reconstructed; (1) the coded shape data, (2) shape
encoding mode information indicating if the coded shape

data of a first field is a data encoded with field-based

o
(43}

motion compensated prediction, (3) a field-based motion
vector of shape of the first field, and (4) coded data of a
prediction error for shape of a second field; a field-based
motion compensation unit for making a motion compensated

30 prediction for shape of the first field of each of the



10 referred to as inter-imge field-based notion vectors of shape, for both
the first and second fields of each of the plurality of spgl |9 to be
encoded of the current image fromthe shape data of an ingggkggelp b2
precedi ng i mage, and the fiel d-based shapg notion detecting unit 15 further
detects a field-based notion vector of sH pe, which is referred to as one
‘of intra-imge field-based notion vectors of shape, for the first field of

each of the rakity o%f sl Q9P§ fgggﬁ%{&&gté@e & i prge
fromthe shggglf gf§§oegthe |%hé§ﬁ%te yt%fégg Ing 70 1mage a%d?6%§?% t hat ,
detects another ffiieglkdtasad BN wralr of Slape ofhied Fsrsefereed to as
anot her one of the intra-inmage field-based notion vectors of shape, for the

second fi el dootaseaoh gehetrad eplaurfdle ltd- bafs eshgited oyt Dors dat Hef encolede of t he
current inmage fromthe coded shape data 2~ of the first field of the

current inmagé. ther thastofdelidie o ifd|rth SRAP S bt | TR cdppedbag i Bheuni t
Kk ti t dicti , f the fi d d

(T8 ds by uSPRGSL RSP, FALPrESe hen i Tni A alst i%h SACt 075 TS shape o as

t t LAtrag-i i - d. 30 j G f , d

furthor makBLUzatiEd bEARaCaRIR0 18 Y SUS LR 1Y SIRES (R0 o

the first apgdesacpadeti ?E@Ei@fti@h Wit fidie dHEpRY -d Magee f1 etk basery npgi on
vectors of shape so as to generate an inter-inage fiel dbased prediction

data for shapede8,| acaoedidante wihieh siagiehem qorddfrey mest ee nirofth rmeant i and ; tdne
present invention, there is provided a notion picture encodi ng system which
can encode Bre8ifbhopi eempEtépapindsd for §oFwidice P Hatiateda iges

p A S R I R e L R R T
det ecti ng 2%11592?1@3;89 2R ggnﬁéggbgg b ?)réa'}%.cjo‘?fst%}.ﬁ r@gg{ﬂ,@}nlg% of

small regions 1nto Icht S ata of an interlace e to e
encoded havidgodeRathapé Hhtst o@ndheecandtf ifdledsl ifrgpardhd ifonet a
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predi ction decodinggunbtt henflr aneebasdddeoridangyeatidcr fofr slegueling gdreer at e
a frane-based prediction data for shape; a field-based notion detecting -
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predi cti on gaddidotor Scotppeingnueneodi ng unit for intra-coding the shape
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t he shape data of &wgferable, pthe apregiotlighafPMpE§isgs undthancdudgsd by
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shape data of the first field, and a unit for computing a
prediction value of each pixel of the shape data of the
second field of each of the plurality of small regions to
) be reconstructed from the context number.
In accordance with another preferred embodiment of
the present invention, there is provided a motion picture
decoding system which can decode a coded bitstream obtained

by encoding a motion picture comprised of a sequence of

30 interlaced images each having its texture data and shape



5 to generate a coded shape data of each of the plurality of small regions;
and a nultiplexing unit for multiplexing the texture encodisge 2002
information and the coded shape data into a coded bitstream and further
mul tiplexing either the frane-based notiop vector of shape or the
field-based 10 notion vectors of shape which is selected according to the
shape encodi ng node information into the coded bitstream In accordance

wi th anot herdgu£f efdmsk edogli nerbioéttdemparatpternyent eaBracheng ithe

provi ded a notion picture encodi ng system which can encode a notion picture
conpri sed 15¥oflevivendatoe ofom ntlee | cedeldi hhyesreamhfnaveaghi o€ wext ure
data and shape data, conprising: a field-based nption detecting unit for
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according to the 25 field-based notion vector of shape of the first field
fromthe fi glot-lvas edmpenisateatbtpertdintiont 6d) ad fbeldreased mofiehd- based
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decoded shape data of the second field by using the
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computed prediction value.

Preferably, the prediction computing unit includes
a unit for computing a context number for each pixel of the
shape data of the second field of each of the plurality of
small regions to be reconstructed by using the decoded

30 shape data of the first field, and a unit for computing a



second field obtained by the second encoding unit into a coded bitstream
Preferably, the notion picture encoding systemfurther cogpmFepamra2008t for
enabling the prediction 5 conputing unit and the second encodi ng unit when
receiving information for instructing theggencoding of the difference

bet ween the prediction conputed by the prediction conputing unit and the
‘actual value of each pixel of the shape data of the second field, and for
di sabling t;{ﬁ-é&fﬁdﬂl@d afa ik COMuddMgp kel endthdessependaeacedi ngeunit
otherwi se. The multiplexing unit also nultiplexes the information for

i nstructing gevorehdadiin) off ddwch i f ferenskaral oty hef cometll bregtipeanmto
Preferably, the prediction conputing unit includes 15 a unit for conputing
a cont ext  niebEETons teaat9s ﬁﬂOMﬁtQQMFQﬂﬁﬁﬁﬁcﬁﬂ@P%ﬁ the second field of
each of the plurali of s encod u3|n t he 8?|

decoded shape data & X 'é%g‘sf"ﬂ’r‘?ﬁ ) ?"ﬁre qsub %h‘&%’a uni t

t he sha d f e
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each of the dalcdahigt ssy%ftesm&ld}ﬁgjamsaéc«;bct@ £nEsdied Ewgti@@mceﬁpuiﬁéd
context nunber. In accordance with another preferred enbodi nent of 25 the

present i nvégt ieacodimegr @ imetprov ipdedt werstonpr jded we anseguengcsysfem whi ch
can encode a notion picture conprised of a sequence of interlaced inages
each havi nginterdagedr dngsies £7¢hsHdeinghtits Y5e fipta and| shapsed

or afirst SpEBra BRREATH g %Céal&% aﬁ%%}ne'cé’n E R T 1e T
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conpensated 5 prediction for shape of the first field of each of the

plurality otoshel reregstmactedye (drcdded castast dihapea datire, (2] df busted
notion vector of shape of the first field fromthe field-based nption

det ecti ng uﬁF?P?oeﬁﬁﬁéﬁéﬂem&dﬁ PIRITAT 1o diHi G 't & % orheRRedr the
first field,,a fir

the first ngFEeo?aéﬁcﬁfenc ﬁ‘lé'ggl g:af |dI ;lrso ntJa %S{e%gioeﬁés]e"fftr}%p&%@é)gegf
ang i nter-cgdiag hBeishaBengahaatbd Eﬁfefd'lrcsttlofri elj(@.h ofa Gach afpddie pl ural ity
of small regions to be encoded by using the field-based prediction data for
shape, so amotoodSvgeterab€ thapkypds thfe cdded fhaiel dats) avebtand attdpe
decoded encoding mode information indicating whether the shape data |
of a second field is to be decoded or not, and (5) coded
data of a prediction error for shape of the second field if
20 the second shape encoding mode information indicates that
the shape data of the second field is to be decoded; a
field-based motion compensation unit for making a motion
compensated prediction for shape of the first field of each
of the plurality of small regions to be reconstructed
25 according to the field-based motion vector of shape so as
to generate a field-based prediction data for shape of the
first field; a first decoding unit for decoding the coded
shape data of the first field of each of the plurality of

small regions to be reconstructed by using the field-based

30 prediction data of the first field as needed, according to



shape data of the first field of each of the plurality of small regions to
be encoded; a shape encodi ng node selecting unit for seIeg%ﬁQQnQQ?zgézthe
two types of coded shape data of the first field fromthe first ehcoding
unit ?0 according to a predeterm ned selection criterion and then

furni shing the sel ected coded shape data df the first field, and for

“furni shing shape encodi ng node information indicating the type of the

sel ected co S [ e ' gde gc i;RQ 14@ Whi ch
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first field furnished by the first encoding unit and the shape data of a

second fi el dhfpeeatdtafof hehepl seadnd yf Déldned | be egeocosstdateeti by asdelgt a
vector used for 30 adjusting the |ocal decoded shape data of the first
field 25 Rdler wagpdmbslmpe dafehedfatichant appk okifhdi KO thRe fdkgpe data

of the second field of each of the g&ura itg of . small reqi qns; % second

encddi ng qu?qQQJQﬂuHﬂﬁ?ﬁ;%rﬁ?%ﬁﬂq LBt s%nhgn?BrggﬁgPafgga ESded shape

data of the SeeonLildi hala CAERL S ddifaPLILAY Oy OL-AMBE! chgai ons; and a
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mul ti pl exi ng uni i plexing t ased notiron vector of shape

of the firstifi@lideyt e sohect adbssied shape fatenotribeedi r shdf heliditt he

shape encodi ng node i nformation, and the coded shape data of the second
field obtai fed lerndratsecprad ddredembdapaindata ntd wheosedobdt §i.eédnpfl n
accordance W th another preferred enbodi nent of the present invention,
there is pr@@cie®ia thst iRdmnaldttur ©ferftal hgragysenes Whi e FaRonehEBaEed

notjon pictuyre conprised of .a sequence of .interlaced_i es _each . having its
Lokl ure 15 J5OF SHE SRS THOR VMR 1% e 97 TIE- Hhebd RBERORPES: B¥t i ng
uni't for defecti I -gyﬁi 0 QN e I, Qof : Of ;
plurality o%ﬁgngﬁ%dﬁggﬁgﬁg |nt§gﬁﬂﬁiﬁﬂgﬁg gﬁgﬁgpdg?ggﬁ§ gﬁéiﬁ?gg g%égninage
having a paih1ek biff $heardeReP i dields tite pstidpd | Oed, of thansebangd . 20
noti on conpensation unit for making a notion conpensated prediction
accordi ng t 6ieid Hemoedshdad thet ismvonsttdecadinmhapeitso ascovdiyrgetat tha
franme-based prediction data for shape; a field-based notion detecting unit
for detecti ACANE ELGLsh $AFAFHND MR tidy MG for the first field of

20,.each of the plurality of snmall r.egi t gﬂggQggi i nt | al

v_elc?t or detecting un?f1 P%foﬁgtaélgtei ﬁ'd‘%g% t@%&ﬁ% Al Vec or&ékg%vérﬁ%r_?% of _
difference @Eémﬁges&% fingledRased mB{dQn e viieshanfooion heidtase field
and a field-based notion vector of shape of ‘a corresponding 30 second field
of each of #beoplugakiyistenf wiinll ceggidetode a Ruddivites yre402028abeed
encoded by searching a small area in the vicinity of the field-based notion
vector of sh@pengpdihg fi Mot ifonelpd ctivyrausiomprifed b Reauice hef second
field; a field-based mytion conpensati,on unit for, naki a notian
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detecting upblionidgl akt@Rkirds &heplbodied yResaiad yedaih af for shape of

the second field
plurality of small regions included in an interlaced image
to be reconstructed; (1) the coded shape data, (2) shape
encoding mode information indicating if the coded shape

25 data of a first field is a data encoded with field-based

motion compensated prediction, (3) a field-based motion
vector of shape of a first field, and (4) coded data of a
delta vector used for adjusting a decoded shape data of the

first field; a field-based motion compensation unit for

30 making a motion compensated prediction for shape of the



10 of each of the plurality of small regions to be encoded according to a
fi el d-based notion vector of shape of the second field obbaimgd,fy266i ng
the differential vector to the field-based notion vector of shape of the
first field, so as to generate a field-based prediction data for shape; 15
an encoding unit for intra-coding the shd@e data of each of the plurality
of small regions to be encoded, inter-coding the shape data of each of the
plurality of:. | 1 .regq i h =

prediction é?g%réﬁegﬁgggff%ﬁ: ﬁﬁfgg&gggyﬁ%a#ﬁgpg%gpgm%g?g§8$§§§ght8fb?he
.0 pluralitycehstRldt dPHB dih Paenansed; dyd Usk 884t MetLbgl debasedor
predi ction data for shape, so as to furnish three types of coded shape data
of each of thape wfaltihey fdfrssndlleiegomrss to shaperebeodi ijelrddbasediect i ng
unit for selecting one of the three types of coded shape data from 25 the
encodi ng unpreddctriginngate 9 edare mhddhesdleest ohiekdt edi Harahd t hen

furni shing the sel ected caoded shape data, and, for furnishing shape encodi ng
mode infornﬁ?FSﬂlPﬁdP@éFiﬁ?qlﬂ?q%%ﬁPQﬁéhqu??ﬂﬁéiﬁ%ﬁp%o %Basﬂngﬁﬁata,
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vector of shape of the first field, the differential vector, the selected
coded shapesHape, ofindhehe izape ielcbdinogn mice fiirdlod-+ed sedh mot bom coded
bitstream 5 In accordance w th another aspect of the present invention,
there is preomHeRsatierhodisf agedEGidey a ASHPE 151G 19 g oPtawded by

i ng 1t o PRRPErBBARPEea Ao ORARE S0Rin & GRHICS RS M S (EHES ofOF extract | ng
10 the foll guing; flat apkr ABLENE deQded Dicks! IRAMS Qo &f 2 Alyrality of

smal |l regions 1nc inan interlaced image to be reconstructed; (1) the

coded shape%daéaaté%_ gbaps ¢eeedirny atde ey Fdr Qendrih Gy iylg Whet her
the coded shape data is a data intra-coded or inter-coded, and, in to the

.latter casedetadetiedatadofathegsebendeifieid cddedcihape W plisralidat a
inter-coded with franme-based noti on conpensated prediction~or with

fi el d- based®fotPdhlcERPEABE @ BPedPEPNEHIVUEHEY BIY it drradnrd on
vector of shape if_fhe shape encodi de_informatd.qn .indi cates ' 0 .that
tﬁé coded s%é%%eq%?_ aj 8§ag§&t li"‘ﬁge?-gggge%_r\ﬁin} %hfel eﬁl(fsﬁzaseeacor%ﬂ%ﬁmlt
conpensat eda s egh £t 500y a O ebi B drPaREY HEDLRBNEHeRick i¢fg ShaRe, i f the shape
encodi ng node infornmation 1 ndicates that the coded shape data is a data
inter-coded with fremeabesedandéi whthoapeniekreprpfedired efibodinidne 2F shape

encodi ng node information indicates that the coded shape data of each of
the plural ithe atresent ieyebhions hhazealsnpravéded adasddiany pifpgure

i ntra-coded, shape data; if the shape encodi ng node jnf.ornati on i ndi.cates
R Tl e el RSN A8 i g R R R R R e C
data inter e 1 r - d_emt. | e 25 _February 2002 30
pf%digtion,|ﬁ§h¢%ﬁ%P%D??@%pgéﬁpgggngg %?@E?g??gn@ OP %ﬁ e“&% égéh of the
plurality ofntsd®ldcé®0ima§es OcBEN REONAY HeEed eat@EdidRg af Arid@Hapae- based

notion vector of shape so as to generate a frane-based prediction data for
data, comprising: a bitstream analyzer for extracting the
following data from the coded bitstream for each of a
plurality of small regions included in an interlaced image

25 to be reconstructed: (1) the coded shape data, (2) shape
encoding mode information indicating whether the coded
shape data is a data encoded with frame-based motion
compensated prediction or field-based motion compensated

prediction, (3) a frame-based motion vector of shape or a

30 field-based motion vector of shape of a first field, and



5 shape, and then decoding the inter-coded shape data by using the
frame-based prediction data for shape; and, if the shape q¥§¢gq BB
information indicates that the shape data of each of the p urarg%y o?fsnall
regions is a data intercoded with field-based notion conpensated 10

predi ction, making a notion conpensated pfediction for shape of each of the
plurality of small regions to be reconstructed according to the fiel d-based

ol on vect qus of RS S 83 (@ generale & [Lgkdrhasedopeedighian data for

shape, and t decoding e ‘i nter-coded shape dat usi ng
fi el d-based Jarqdict! it@fe 4Bt d Ya BRfot Fol tHEEL OP) 8Et Shapd advantagessef

the present invention wll be apparent fromthe follow ng description of
t he preferre&dearbedideMe fife Ihedsetenidivasved tostoft edapa dbhea
acconpanyi ng drawi ngs. ?0 BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a
bl ock di agr @orsiespong inye sstaancst Urielod; & nibrdmer-lpd 2edrreoehendi ng syst em
according to a first enbodinent of the present invention; 25 Fig. 2 is a

bl dtk di agr EANEESTRRG Ohandity JorumMaigmG & el Yh IR EAFe90f t he notion
pi cture encqdi stem accordi n o .the fir i N %omn inp Fig. 1
Fig. 3ais grﬁggﬁiﬁﬁns?&ﬁi ﬁg‘%Preaqn’eff l?aascgld_cpfr etﬁ%%p%gftihg es%% in the
moti on pi ct Beg8AG0dbNYeS FoleMsIt RAY Hdtbididded itind erbRdipRada 25
February 2002°31 Fig. 3b is a diagramfor explaining field-based prediction
accordi ng t motlienpresentr ofvehapen;sdias ta Jeneraiag afirdms-lexgpedi ni ng
shape encoding according to the first enbodinent; 5 Fig. 4b is a diagram
for expl ai nbrgdéRapencdesai Agrasberdiing tideddrdrased ntiore first

enbodi ment; Fig. 5a i.s a diagram for .ex Iainin%HLnter-VtP fugld-based
prdi cti on FBRPEREFEIBCHRAENGOFo nﬁfé%éWRt% SRATRANSA%EEi g, 5b is a

di f .al [ 1.0t La- VoP fi el d- edi ct | di
Lo the pr osBAPCLRVARE SRe. PRabes ot 4%, FIREt ARE Ok Chat Tucture

?L eappte)g LgPp?iﬁgggggggggogﬁamls&étgg@sm%cw HeNGdcdris t9RANH IR iRodigrang  of
the field-based motion vector of shape of the first field
sO as to generate a field-based prediction data for shape

15 of the first field, and for computing a field-based motion
vector of shape of the second field by adding the
differential vector to the field-based motion vector of
shape of the first field, and then making a motion
compensated prediction for shape of the second field of

0 each of the plurality of small regions to be reconstructed
according to the field-based motion vector of shape of the
second field, so as to generate a field-based prediction
data for shape of the second field; and a decoding unit for
decoding the coded shape data of each of the plurality of

25 small regions to be reconstructed by using either the
frame-based prediction data or the field-based prediction
data of the first and second fields as needed, according to
the shape encoding mode information.

In accordance with another preferred embodiment of

30 the present invention, there is provided a motion picture



Fig. 7 is a block diagram show ng the structure of a shape encodi ng unit of
the notion picture decoding systemaccording to the secongseempgary20d2 shown
in Fig. 6; Fig. 8a is a diagramfor explaining shape encoding '.0 according
to the second enbodi nent of the present invention; Fig. 8b is a diagramfor
expl ai ni ng shape encodi ng according to a #ariant of the second enbodi nent
of the present invention; 25 Fig. 9 is a block diagram show ng the

amhodi ment PG SRl i e pe Rt ShE ™ SRGREPh R kBuTe RoBREkoRT (e

structure of,@ shapg SNCOUNG AL Med henADEE 082 BhChHYEngN¢edi RAxSYsEEM 3U
according to the third enbodi nent shown in Fig. 9; 25 February 2002 32

Fig. 11 is aiddaddadisgmmdhon ngompei sinact ar £rafeabasedomopichur e
decodi ng system according to a fourth enbodi nent of the present invention;

Fig. 12 is adfiemikindi agrigm Showlereetingta uErame-bisgdamghapa ¥acovdrngfunit
of the notion picture decodi ng systen1accqégi§ﬁ%#f the, fourth enbodi pnent
shown in Fi ghape fqr each iof £ FHgie thayr nbgeghenst +BEPUMBLIBR a
notion pictyre encodi ng . system accor.di.ng. t.0 LEghs dj f

present i nvgclﬂq c?ﬁ?apfo ‘%tgay oﬁ ﬁ gc%roﬁ)ef%%%%tf%lglr%%éh%@ggg t’ﬁggétgﬂgéggg of a
shape encodijpg, 4y ta ?ﬂcaﬂrh%f”@i'x‘lgg:_ R WS oe dtasyss epraeceidhog; tg the

fifth enbodi ment shown i n Fig. ;
frame~based motion compensation unit for making a motion

compensated prediction according to the frame-based motion

10 vector of shape so as to generate a frame-based prediction
data for shape; a field-based motion detecting unit for
detecting field-based motion vectors of shape for both the
first and second fields of each of the plurality of small
regions to be encoded; a field-based motion compensation

15 unit for making a motion compensated prediction according
to the field-based motion vectors of shape of the first and
second fields so as to generate a field-based prediction
data for shape; an encoding unit for inter-coding the shape
data of each of the plurality of small regions to be

0 encoded by using the frame-based prediction data for shape,
and inter-coding the shape data of each of the plurality of
small regions to be encoded by using the field-based
prediction data for shape, so as to furnish two types of
coded shape data; a shape encoding mode selecting unit for

25 selecting one of the two types of coded shape data from the
encoding unit according to a predetermined selection
criterion and then furnishing the selected coded shape
data, and for furnishing shape encoding mode information
indicating the type of the selected coded shape data, i.e.,

30 a shape encoding mode according to which the selected coded



Fig. 15 is a diagramshow ng a context construction according to the fifth
enbodi ment of the present invention; 15 Fig. 16 is a bl oclogiFastuam200ew ng
the structure of a notion picture decoding systemaccording to a sixth
enbodi nent of the present invention; Fig. 17 is a bl ock diagram show ng the
structure of a shape encoding unit of t he!Imot i on pi cture decodi ng system 20
according to the sixth enbodi nent shown in Fig. 16; Fig. 18 is a block

di agram show r f en i Bg Lt i .0
Varant of THORS et st veey o ERaPSI Coant Fmtnri gAY M

bl ock di agr af shigyi g ddec 154 rstcdpes eRfod PRgamsbapenesendtABnuiind ehea
notion picture encodi ng system according to a seventh enbodi nent of the
present i nvesdlamted-igpdétD slsape black dhgrantstdedi hjtsheest,uandre of a

shape encoding unit of a notion picture encodi ng sgsten1accqrding to an
ei ght h embodivhenMiHelpressidid ¢ hthex | bhe Bpapppbased| ojippodRcdicagr am

ot onpi ot e SRR LY Lo HECH G618 rf A HOERbOE! RERPCOPILRE -
Gener at i ng. 2 ear BSoh B S e % o ey e AR B TEB gea n e
noti on pi ct Ung Bl didty sy eROfcddey it e eedpdi nent; Fig. 23 is a bl ock
di agram showi ng the structure of a shape encoding unit of a notion picture
encodi ng system acc®reifegalbdya ttdret fieisbdhansad sHapdenprbsendetavennhigon
unit detects field-based motion vectors of shape, which are
10 referred to as inter-image field-based motion vectors of
shape, for both the first and second fields of each of the
plurality of small regions to be encoded of the current
image from the shape data of an immediately preceding
image, and the field—baséd shape motion detecting unit
15 further detects a field-based motion vector of shape, which
is referred to as one of intra-image field-based motion
vectors of shape, for the first field of each of the
plurality of small regions to be encoded of the current
image from the shape data of the immediately preceding
20 image and, after that, detects another field-based motion
vector of shape, which is referred to as another one of the
intra-image field-based motion vectors of shape, for the
second field of each of the plurality of small regions to
be encoded of the current image from the coded shape data
25 of the first field of the current image. Furthermore, the
field-based shape motion compensation unit makes motion
compensated prediction for shape of the first and second
fields by using the intra-image field-based motion vectors

of shape so as to generate an intra-image field-based

30 prediction data for shape, and further makes motion



~0 Fig. 24 is a block diagram show ng the structure of a shape encodi ng
unit of a notion picture encoding systemaccording to an ekewRidiy 2002
enbodi ment of the present invention; Fig. 25 is a diagramfor explaining
the structure 15 of vide data in Video engodi ng verification nodel of MPEG
4; Fig. 26 is a diagram show ng VOP's; d 27 is a bl ock diagram show ng
'the structure of a prior art shape encodlng system whi ch conplies with

video 20 encegli éﬁﬁéé' di imeto of s MES G5 £18- £28skSaAqbkaekndi agram

show ng the st ucture of a s ape encoding unit of the prior art encoding

system showgiiglds @f & Jdihg A% | Sntvefh bt gen Shendngasba moptiext 25
construction in intra node in shape encodi ng process which conplies with
vi deo encodivegtwersi fdfcathiage mdas dfo M‘E@ﬂat@i@n Pobersimadeafiabdshow ng
t he context constructjion in inter node in shape encodi ng process which
conpl i es wi Hi#s@idd e esicddiaty dadrd i at$APSodel of MPEG 4; 30 Fig. 30 is a

or i ot ons Tor textlt B RRTERTaRG e PETIEH KR NHT] e B RF ngE
o et T e B T SRS o MO PR
Fig. 1, theegcodihlgl @$ish@edhdch can encode a motion picture comprised
of a sequence of interlaced images each having its texture
data and shape data by using motion compensated prediction,
10 comprising: a frame-based motion detecting unit for
detecting a frame-based motién vector of shape for each of
a plurality of small regions into which the shape data of
an interlaced image to be encoded having a pair of first
and second fields is partitioned; a frame-based motion
15 compensation unit for making a motion compensated
prediction according to the frame-based motion vector of
shape to generate a frame-based prediction data for shape;
a field-based motion detecting unit for detecting field-
based motion vectors of shape for both the first and second
0 fields of each of the plurality of small regions to be
encoded; a field-based motion compensation unit for making
a motion compensated prediction according to the field-
based motion vectors of shape of both the first and second
fields so as to generate a field-based prediction data for
25 shape; an encoding unit for intra-coding the shape data of
each of the plurality of small regions to be encoded,
inter-coding the shape data of each of the plurality of
small regions to be encoded by using the frame-based
prediction data for shape, or inter-coding the shape data

30 of each of the plurality of small regions to be encoded by



bl ock di agram showi ng the structure of a notion picture encodi ng system
according to a first enbodiment of the 10 present inventi 9sfFebfuahhzod2 gure,
ref erence nuneral 1 denotes an input VOP data, 2 denotes a shape data which
is extracted fromthe input VOP data 1, 3,denotes a shape encoding unit

whi ch encodes the shape data 2, 4 denote§°a shape nmenory which stores a

‘I ocal decoded shape data 8 or 15 reference shape data furnished by the
shape encodhegngmthe?»fléléemfséa P ridRliicen oreda¥a Gfors e d WdkSRethdy the
shape encoding 0nit 3, 6 denotes a coded shape data furni shed by the shape
encodi ng untb 3nfopfatidanonhdicehdpe [r eedixthiren evmeimf onorkd i accomtticat i ng
a shape prediction ?0 node, which is furnished by the shape encoding unit

3. Furt her mooeyhighekdaceonumspandg nde texdsire ﬁ@%@u&é(ﬁﬁQ#\mﬁ(ﬁhﬁs

extracted fromthe input VOP data 1, 10 denotes ane ase tlon
detectlng uRFRTRALEH eénSWQ&él€€gﬂH§St§9t§F %ﬂﬁé& Wﬁﬁé%é;)
based 5 nmotion_v 2 0 r
%pensatloﬁ uﬂFPeﬁﬁ%ch cgﬁdggcéﬁegé ﬁg%?réﬁz %g%%gﬂﬁéﬁﬁiﬁﬁxg%% 17° and

then furni Sty@11r 2881 BAsedapped E\h'l@'ip‘i@%%nfgohntlQXtﬂHrenﬂeﬁ:tﬂ;ﬂléi@x. e
fiel d-based notion detecfing unit which can receive the texture data 9 and

then furni sbedthaef entddhagesiotet iaforeetdonl andantel Godinbismape fdedad 25
February 2002 35 based notion conpensation unit which receives the
fiel dbased imtooa ¢ededrbisshndamhenntiufurshes @u&ﬁyRiQ%kﬂgiQﬁﬁhﬁnnﬁhﬁ1

data for texture 17. Furthernore, referen%e nuneral 18 .d a texture 5
encodi ng unf?amﬁréﬁs%gnmPEé@PvéeFﬁerfPgnﬁ BREeTalkler itdl QJ %br edi cti on

dapa for teglurg, 19.800, d7opndLASNLULR! 38 Beipdedd QXd:audal 3o tne?]

denotes a texru Nenory ore aloca eco a 20 or

reference texipeé eeﬂl@éalﬁﬁrIﬂbaeeﬂnbwrhaelbﬁxhum@ feu@o@b@@dltbltt@ttreh&. and 22
denotes a variable I ength encoding and nultiplexing unit which can receive

t he notion vector ofnshaperdantdewidhednshhpe gaededretihembodpmeptedifct i on
node information 7, the frame-based and fiel d-based notion vectors 11 and
15, and t heth@®deresent yirveRtiony thaget henPISVAGeR $hmetdede®isitidier eam

23. The notion picture encodj stem ac ordlng t.o the present enmhodi ment
can be so &mﬁﬁﬁikﬁeﬂy%EeTo %thd§a0i888° Bj BcPOSERRe £16F WEPEmPLEES he

prior arg Ieérfb?%vé‘%%&%@c}%”c}ﬁgﬂ%’%‘%’gggcéﬁoiﬁaglgee%ﬁcEu'a%h%“ iWig le g Gier ect ed

to an I'Ng procéss by the notion picture

encodi Ng sygdedn A nNs VAFE Sd @t &, | dbRprasefigh "RgESeldhbakeds moka.opr i mary
obj ect of the present i nventi on. First, a description will be nade as to

t he text ur edelsat Eng oghh itg. fdhedeeaCULBgencédehg peseds goitd ogonecaoirn @25
franme- based and fiel d-based notion co ensated predicti.on in which two

inter text @Rt Er2 %hﬁ%?afé% BePIrRAEROBE 0BKPHEFAG LAY PAnEMidded noti on

et o o A SR (.00, L Okl 85U EPRLCT S ASREAT RS

pﬁ@d'Ct'onﬁa‘%ﬂédﬁeéfﬁkiﬁﬁ¢0§ plei eCbENghENElrst field and a
corresponding second field is partitioned; a field-based
motion compensation unit for making a motion compensated
prediction for shape of the first field of each of the
plurality of small regions to be encoded according to the

25 field-based motion vector of shape of the first field from
the field-based motion detecting unit so as to generate a
field-based prediction data for shape of the first field; a
first encoding unit for intra-coding the shape data of the

first field of each of the plurality of small regions to be

30 encoded, and inter-coding the shape data of the first field



25 February 2002 - 36 of the first enbodinent is divided into the
frame-based notion detecting unit 10 and the field-based td i ng
unit 14, and the notion conpensation unit of the first enbgg(ﬁe(r%lghn#f?gﬁ
divided into the frame-based notion 5 conpensation unit 12 and the

fi el d-based noti on conpensation unit 16, s illustrated in Fi g. 1. The
franmebased notion detecting unit 10 and the frame-based noti on conpensati on

unit 12 makeys dAMs PR predl el proasahonnd0: Bho-80he! Bnlblen by

frame- based notion de estimates or detects a frane-

notion vect Qfs illy Refe @GN JBCL KU ?d%&wwdd@éal foesshage bRechuwo fields
of a frame currently being encoded using a reference texture data stored in
t he texture i \fiZLd, Theo fasane bpsesk and | oo 15ypestof ddded Ehapeshed to
the frame-based notion conpensation unit 12 and a franme-pased prediction
data for texahee of3 the fdastoviield t@adspphdihg phurabityhefraneténce

texture data stored in the texture ry 21. Simlagly, the field-based
motd on det eESHHPH ARG A 3(5’%??(1 c[e}fé’rgi?r%qvf‘t@as%g %n%% i fﬂ'lg%‘bngéﬁiﬁt? neasft 16
nake a fiel d- d_predi-Gt,i T kel dbas tion
det ecting ug)lf?%%% g&uﬁ%ﬁ%&f}f%ﬂ%@%@@q ito%%%c%}gcr:éqgébe? gga bl ock
conposed of dhiRes g BN ISe10Re i8fg i d W Id sc©fnd hend refecrar bt Iy
bei ng encoded 25 by using the reference texture data stored in the texture
menory 21, tiypels. ofs cadees WHape watfd el fd-tHiss e mat | Hiev@cfoos alie first

determ ned for each macrobl ock conprised of a block conposed of |ines from
the top fi ele@coHifige UNidn@CHRT NG F&r BIRFEAIAHIONRA o¥eleeleko®rom t he

bottom field_of 30 the frane. the field-based noti ti it
25 oy uar y S386223P " 87 EOERe N TS (1% TS LTI LT 7. 4444 om
the field- bg%‘a%%gtf'i?’%td‘%ti%cl ”%nﬁ”'ftozl‘%m‘r{if'rﬁ s?haP% redodi £l didgs ed

prediction data for texture froma correspondi ng part the reference

texture dat angbemadibn 5.nﬁfi%attQ¥1ngFtQhe”&'§?_’ey oAl thhesdlddted dodddl-apss
prediction data for texture for the two fields of the frame is mxed to

generat e a peedi ofi sheddtiasitn filled df,orimeof, & fataaps esidaxhing mode nal result,
furnished as a prediction data for texture 17 in the field-based

predi cti on. 8GO 1RIC SRS EHEERcENSF SEHE LI CAsRSe FRARF fdatd-Phasdre

predi ctions_..the frt - e rediction data f exture 13 and the .

filgl d- basedffﬂ;sgi gf‘lggﬁ gggag]e%p gex 5%58%7 %r g(}grgeénlegrscajt%end.c eunq”tr}% Y& ure
encodi ng Unférlgoﬁ@ﬁ@&)ﬁ§3 at Bechiiemeohased wand s iRldr hased iediyd iandata
for texture 13 15 and 17 and the texture data 9 of a nacroblock to be
encoded, itddeteofii bre whebhdr fiklsebé&ckach biferthehe furaiehasedt pmedilct i on
or the field-based prediction, and further determ nes whether it selects
ei t her intr&eeionat ta- bedengodsdebyr usangr tde ilocal defianpdotita Wi ch is

the frame -, based predioti o0, odp.gr vt ¢idsestayiad SHian Jropte
20 the shape data of the second field of each of the plurality
of small regions to be encoded; a second encoding unit for
encoding a difference between the prediction value computed
by the prediction computing unit and the actual value of

each pixel of the shape data of the second field of each of

[\
W

the plurality of small regions to be encoded, and for
furnishing the coded difference as a coded shape data of
the second field; and a multiplexing unit for multiplexing
the field-based motion vector of shape of the first field,
the selected coded shape data of the first field, the shape

30 encoding mode information, and the coded shape data of the



whi ch has been selected. Finally, the texture encoding unit 18 selects the
one node that offers the highest degree of encoding efficbgqg%”u£1§5@§ t he
original or intra signal (i.e., the texture data 9) or the prediction error
~5 or inter signal (i.e., the difference between the frame based prediction
data for texture 13 or the field-based prédiction data for texture 17 and
the texture data 9) is encoded using an appropriate conpression nmethod such
as a conbi nati on .of.. and scal ar,_guanti zation. 30 Texture.encodi ng node
"0t or mat 1 on SeRAREaEARg Y b taisR K | SR e e d R R ELETERES CR0a g
node: the ipbyayceding mde, the inter-coding node with frane-based
prediction, or the inter-coding node with fiel d-based prediction, and the
coded texture data arefeeabipedthet eot iceded diddirendtlind dPseewl then the
coded texture data 19 is delivered to the variable | ength encodi ng and

mul ti pl exi nfuunher22omplre sear isakind t eivgt leraidodiglemdmedicpiexi ng unit 22
then nul tiplexes the coded texture data 19 into a coded bitstream 23
ac®or di ng t 6CEPPLEBEt BRFENEAds Hiea S e CaRANSRCOH e SEH HtWhen wetebelhgde as
to a process_f.or encodi an _interl aced shape data, which is,t rimary
obj et of -t BERFEABAON AOEALRSh - CREa (I FOROHTIEIY he ik fefandE
illustrated k.dLa . i.n e i

unit 3. In ?ﬁggkggu}:gb 9%?@%23‘3"“1%0%‘%%%5 %%Lgégeng{re%&gcfraneq%g@g%hgﬁape
notion deteghiBJaHAl thehkebuganvheeel W& R rshape @A thefs Mt A
plurality of al pha blocks to be encoded, into which the input VOP shape
data 1 of aofuthente¥@Rdi Adklidedand ftfloer iditsedlaced tfheampredireteidd y bei ng
encoded is partitioned, 'O and then detect a franme-based notion vector of
sh8pe 25 fofoBAERIBIpHALb| BBR thebEeerpedERCoZE Ndenttids e das&hape

ti ti it _which [ t he f d .not | t f
Chapo 25 aniLRBRLFE APSHEAL! PAAEOREGE SBLEH: (61 GRLLTE WHhpPD7. 26

denotes a f} ? e h LOR £d Ctyis j [ régqg e the
shape data %ﬁ%€r%a%%ﬁilgﬂg %ﬁggggég %g g%%b égg§#?ﬂﬁﬁg}fﬂﬁg%?af.e J¥based
noti on vectwissefeshape 29 for each al pha bl ock to be encoded, 30 denotes a
fi el d-based shape notion conpensation unit which can receive the

fiel d-based 30 notikRrefecablypftbhapreddcandnt hemphitiinigs knd tf iiglcd-uldesed

25 February 2002 39 prediction data for shape 31. Furthernore, reference
ndfreral 32 YeiRdtlesieh EPTRRHREY c2eREBEPKG OHPPeRhitOF Ea¢H ddgiale afhdhe

frame-based_,and fiel d-based prediction ta.faor shape 27 and 31 .and t hen
furni sh a|ﬁQﬁ%ﬁi#@t%fogff?%n%?f%néogéag hgﬁee8§§a°§3F%§ZF§éﬁgﬁ'gyéo ape
encodi ng noge, sel8edi Higs U thdhégBogan ByCELY ! heePhbtahi ecfded
arithmetic-coded shape data 33 and then Turnish a coded shape data 6 and

shape predisiamsn dacke ohferafiost 7fialldcdtirngsaeghdge thecddinag node

sel ected, 10 and 35 denotes a |ocal decoding unit which can receive the

plurality ¢ineeditgreinit eamrddele shhppeddatal3ef ahe sheondafdefdseangna@

fLeId-basedIPred'cti n data for shape .27 and 31, decqde one qf the,

pr%ralipy ST | . ???Eﬂ&&&ﬁ% h %dﬂﬁFé°§3V3388r8'n6aF Pr&e h&ﬁg

predi cti on yipde i d A4 othd £L08hbNes sharsceaged B¢ TRde 36183tk
of small regions to be encoded from the computed context

number.

In accordance with another preferred embodiment of

o
(S

the present invention, there is provided a motion picture
encoding system which can encode a motion picture comprised
of a sequence of interlaced images each having its texture
data and shape data, comprising: a field-based motion
detecting unit for detecting a field-based motion vector of

30 shape for a first field of each of a plurality of small



34, and furnish the decoded shape data as a | ocal decoded shape data 8. The
notion vector of shape 5 in Figs. 1 and 2 represents a fraaedpaspe20@s i on
vector of shape 25 or a pair of two field-based notion vectors of  shape 29
of each ?0 al pha block to be encoded. Next., a description will be nade as
to notion predictions in the shape data éricodi ng process. In the shape data
encodi ng process, a frame-based and fiel d-based noti on conpensat ed
prediction iredidnEed it R theadiapSuots oPtaRniptedlstb@niphbketo
making a correction to the difference in the position of a noving object

bet ween t he benwenfdoeleds hafviany iantmaimocefl thankirst keiéhé apdtare data
encodi ng process. In the frane-based and fiel d-based notion conpensated
predi cti on, closwiespondamng fesehBE ivladiid ipartoriehege anfiialdreagedased
prediction for ,shape 25 February, 2002 40 are made independentlg as wll
be ment i onedOBELEWC RPEESAtIP SRt of P KNG oM d Qb1 OR hepBPgReated

il d_di | he f - d {i - d |
corfhensat 6PBPREELEBn L Ot SRPY (e Fasot 1 s ot 1908 2haptS 'a moti on
vector of S%ﬁﬂ%a@%‘%ﬁrb%fd%h%qtlecfégqrorf‘s?‘% Ye %r@éﬂ@éié&c&fdiﬂ&uﬂoa%ll?ga

bl ocks into"which the frame currently being encoded is divided, an

predi cti on daeadibassdapetden kedgenrerct ethgyer ehcthal fpiwsbl DLkl d nEteied in
the frame by using the notion vector of shape, as shown in ~0 Fig. 3a. In
the fiel d-babediperddi-beised fioticmagetasddnapfunite 1 Wweneratefaihpetdal pha
bl ocks is djvided intg a first blaock conposed of lines fromthe top field
and a seconHaSFSCPrESﬁﬁﬁééﬂ gete feg %tﬂitﬁh%(ﬁﬁ?%?ﬂéieh¢ﬁnﬁ ¥ott on

and o pai v RCRAEAR PRAR"EE. P e BRE e Syl dee T SRR "o

a pair OfF pre Ion or “shape e gener I

second bl ockse®q &heeg&ﬁ3gke:t§§t M udSiing vt RE R 10T dBtd D peteor s of

shape, as shown in Fi is case, the pair of prediction data for

shape for tbacbdpdandnbiotheartteddngofihe, @haaeh dutphablvnk firde Srwniled
included in the franme currently being encoded is conbined into a final
fiel d basedopredarktpbnthat nlnsrlikapefi smald r@ghQErs &9 regeendadest ter

words, the pair of prediction data far. shape is mxed to generate the fina
(Tel d- based aiBal tF of -BLHaDREP 2B T ERLEE LORT R B RIGRF 1 1Rt i on

detecting upi 4. an h b S iL.Qn Qﬂge §ﬁ%4() i 6 as
sﬁgmn in Figéﬁigﬁ%§¢g¥%egyéé%gsgagégggrgg%????%t%bﬁ's apgl JEQF#E%%{ ased
shape noti oghgles eght8doENthe24iesti FaLRE af3@alhasr Q&x%ecﬂalfﬂitdqu’tgvf%ﬁt or of
shape 25 for each al pha bl ock 25 February 2002 ~1 to be encoded incl uded
in an interimakl feqienbytosbagencpded;encshsipapendaiddnst aoeiek i N t he shape

menory 4. The process of detecting a notion vector of shape per_ al pha bl ock
can be doneSekeFelirGe pibckorntehPAG1REt RHE RENnthendyo types of coded

shape data of the first field from the first encoding unit

20 according to a predetermined selection criterion and then
furnishing the selected coded shape data of the first
field, and for furnishing shape encoding mode information
indicating the type of the selected coded shape data, i.e.,
a shape encoding mode according to which the selected coded

25 shape data of the first field has been generated; a delta
vector detecting unit for, by using the local decoded data
of the first field furnished by the first encoding unit and
the shape data of a second field of each of the plurality
of small regions, detecting a delta vector used for

30 adjusting the local decoded shape data of the first field



7 above which is applied to the shape data plane or al pha plane. Any
procedure of searching an area surrounding the |ocation of | ock
being tested can be used. In Fig. 2, it is assuned that tﬁ%?éghﬁggygg%%ding
unit detects a notion vector of shape for the al pha block ~0 being tested
using a prior art method of referring to & notion vector of texture which
was detected for a correspondi ng macrobl ock at the same | ocation through

the frame, based prediction for_texture, an tion_vect.ors of. shape of

al pha bl ocks®? ng%)%eér%%iﬁ?t?;pB?O?ﬁlBagF'BHaogl gﬁﬁ 1":838& ﬂ&tﬁeé’tfeih&'? to be
encoded, an S i a Jngi t ho P qf _the
al pha bIockq%%?ﬁgdpgg%gg.ggd?%?ﬁg%%vgpg,pggié?gggsggroﬁ%&%p%é%ﬁgﬂngﬁa
bl ock curr erﬁéd’or&?'é‘rﬂc@@ﬁ%&@n;@@“f@ﬁ sh8pHyngeanehad1by yeicR@rorby akheo
reference shape data. ~0 en the frane-based shape notion conpensation
unit 26 receaeyamesrdte 4 reodedaskapeaodaba veEctbe sécehdpéidlidobfeaabhabifha

bl ock to be encoded, it extracts a frame-based prediction data for shape 27
from a corredporefiupbiy of 3hellcfegipee; shRPeadBvatipdrEdnognunié $REpe
menory 4. ?5 Simlarly, the field-based shape notion detecting unit 28 and
the field-b W&ﬁ?&y%t#nb% %b%ﬁ%ﬁ‘%%%?‘én’“‘ag%?nsﬁe%°§h8gnS}‘ﬁgﬁi gf ’Z'%E"ake
the fiel d-bas: redicti 0, i e eren S dat a
stored in tﬁ%g%ﬂgdﬁﬂ%%%bﬁgu%,é?ié???%l%g%%ée%ggégpgéﬁ%tégngggtggggﬁg uni t
30 28 estinmets o ded epispa dh@b i HQSREIEDVLAPOreELOh , Ohnd 2ReFebaHATY
2002 4~ shape 29 for the first block of each al pha bl ock to be encoded,

whi ch i s comased ditd iofesHe mrddred t Hpe Id edblot a bmeld abg ot ket seabad or
detects another field-based notion vector of shape 29 for the second bl ock
of leach al pfenasididig tunife BtehcdbReHedPErstEe@Bnposed of lines fromthe
bottomfield, as shown in Fig. 3b. aresult, th air of tion vegtors
of shape 29 is creati®d ¥GCL &l AR G o %%e%&%‘if“% 1BaRt ‘E’)?

fiel d-based ti i r shap 0. (o] oded
can be det ert-'mrirlq-:‘né)grréb%faeﬁg:t (r?Lenfs’ eeﬁtllfl%?’t gt}f%eé n%st ?%I?I&/g%%%?a g’#‘ &tgg?({lu;? 2816‘??%
correspondi G JHRGMRPIE e WHIR IS aEh | k@dd®a (tho€ion t hEcthpgEcbRFLds &Rt i ON
vector of texture 11 or the pair of field-based notion vectors of texture
15) which caf lze sestiematee it ériicadedinBrépaseeach fhavinpased perticei on
15 for texture, and notion vectors of shape of al pha blocks in the vicinity
of 1% he al phdatlodRdpsitape etted GOMRY el ihc R tE 2P $RG BRBERRI ng a
smal | area surroundi ng t.he Jlocation of the al pha.block being tested. en
the field- bé?&?c &ﬁe%ﬁd'tti 64 e TR O Lﬁﬁome_']?)a%‘?ﬁr%%“éjr%%sv?%%mba%’/? of
fiel d- based i.0 hS ~f 4 lof 6agls ' i - d
prediction égt% Ief gro\fg%taa%g E(YE ggﬁlgﬁ:aatzlg'dt}}wot%l thel]?mi?‘#ii%%si?€%%ﬂgféﬁ
correspondi rRgepahlapel dafta e eirerics: stlaqredlainmagd dredindg 4 heashape nenory
4. The pair of field-based prediction 25 data for shape of each al pha bl ock
whi ch i s as$écisst eddniselroride fiigd dend haawmtficiatts o framdrlasedurrently
bei ng encoded i,s then conbined into a final field-based prediction data for

shdpe 31 i nmPﬁéOPoFﬁf“@Fnéaftrl&r‘Fe.unﬂéxtﬁora %?ég’aq iR ORI to the
steps of 30 %E'g%@gﬁtgégfaﬁgg(%g"%g; i%%dtt%lgel ;i;ilg{ére{éq-&ga{&eeé)fm&hﬂcgner\?@étosp%ﬂ?

25
February_ZOB _ I'ng “mode _ a encoding process.” The
arithmetic gpagdi B9 HBI ko3gefRr@iE Re%F rRnfeldf MR rua ICIH ik d e

probability that the value of each pixel to be coded of the al pha bﬁ%ck
currently behagegodedieddObasetl molty cusideg eidte reanm irtetfivad dstatenirigred in
the prior aggéld—based motion vector of shape for the first field of
25 each of the plurality of small regions to be encoded; a
differential vector detecting unit for detecting a
differential vector showing a difference between the field-
based motion vector of shape of the first field and a

field-based motion vector of shape of a corresponding

30 second field of each of the plurality of small regions to



The three types of data, i.e., the shape data 2 and the frane-based and
fiel d-based prediction data for shape 27 and 31 are appli eg ghrlidi¢ 2002
arithnmetic encoding unit 32. The arithnetic encoding unit 32 intra-codes
t he shape data 2, 10 inter-codes the sha% data 2 using the frane-based
predi ction data for shape 27, and inter-codes the shape data 2 using the
fiel d-based prediction data for shape 31. The arithnmetic encoding unit 32
then furni shes diideed s f-£haed dalfo 1l EheBayR-PREN GERGLALEGH Rrihe
respective shape encodi ng nodes? In the present preferred enmbodi nent,

t he probabi lfferd-htsddanveise wéctbe sargespdi €l tBur Eepkly rheiag eeded is
O or 1 is obtained by indexing a probability table prepared using an intra

context or amsimg ethetiapa .d&a Anf i therseomaéxfiedd; be €oerpdtbdskdr each
of the frane based and fiel d-based prediction data for shape. Only one
cont ext can Msg imremanreiort ot unke forreahbRede RAtLiPe| apapeaspredi ction

o1 coar o0 | OBAAK AriATe 57 (RAARF [PLATRA | G Tt 57 oF RARBCAnBEL FES -
prepare (0] = | a n

field-based .Gt f I g

pr ababi |1 1y AR (i e TRparr YA | T are oo od afnar Ruany co, KheY o1

di fferent preaRabilHdsed MHeorraredoPrepaiethd o6t i ther fipde Wibhd from
frame- based prediction for 30 shape and inter node with fiel d-based shape

predi ction fehre fi23 d~ddarsead Wmd0iGPh ~detsdhapieng nespectanvaél forl makhegpaesent
preferred enbodi nent, only one inter context is prepared, |ike the prior

art encodi n§odyone gompensidammreditiian dar cshrrrli 9f prebasrrndyfiabfe is
prepared for _inte de. Accordingly, in the arjthmetic,_encodi process
bt P he. pr es@iit SEfBoMme FE HTOLaE e bR IIRE roCas! FREPREC, o t he
fiel d-based_prediGtion data.faor J d&ng S~ £0, d w t he

plri or art eﬁggglgﬁgklé’ysqtoe% af\?iheg'r?_t es g‘%"ee%n’?o |ngOl?m%‘(€a és@?%%t?#&ﬂ%it 34

_0 sel ects apechHoWialeN@Hthe idd 1y AddiHEreod NEF sbsier i Ahevedt6F 06
inter-coding node with frame-based prediction for shape, and the inter node

Wi th fiel d- basedipiddbatsiegn modricghapestahe fsdprencbhdimg Hbdet sEletd} ng
unit 34 selects the one that offers a coded data having the shortest code

15 | engt h. FRea3§hiPe IBREEELRY ndde eibd&qch PR kcBPR (H3F 3 hERT t 2R Hed
dat.a which has been. ded in th | ect ed h ded_sh d 6,
ot ho ohaBl SAEBREAG AOGE (AFor e csr oI AT of AR aoE
di i f o b L0y € 6,
oGt o shasae eheSzHRE Ry QEC IO retIOnS bo LhE iRiibd P PRRoSi g O

transferredthe bhepwadhabl efl erghh oeneed Ry vand iay tdMHlewd Ny tedioRd, t&S
shown in Fig. 1. The variable I ength encoding and nultiplexing unit 22 then
mul ti pl exesbeheseodatabyoystingr tihiet i raime -beded troadirat idat data for

shape, and inter-coding the shape data of each of the

0 plurality of small regions to be encoded by using the
field-based prediction data for shape, so as to furnish
three types of coded shape data of each of the plurality of
small regions; a shape encoding mode selecting unit for
selecting one of the three types of coded shape data from

25 the encoding unit according to a predetermined selection
criterion and then furnishing the selected coded shape
data, and for furnishing shape encoding mode information
indicating the type of the selected coded shape data, i.e.,
a shape encoding mode according to which the selected coded

30 shape data has been generated; and a multiplexing unit for



35 into a coded bitstream 23 according to a predeterm ned syntax. Wen the

| ocal decoding unit 35 receives the plurality of arithneti e e
data 33 fromthe arithmetic encoding unit 32, and the fraﬁ%iﬁggggygﬁgffield

30 based prediction data for shape 27 and 31, it decodes one 25 February
2002 4~ of the plurality of arithnmetic coded shape data 33 according to the
Shape encodi ng node information 7 and then furni shes the decoded shape data

I | decad h ta 8. F l e, wh h di d
't or et on LR YIS (HEE | P TS M DAL AnCGROEd O GAPEEOR oy
h , the | I [ ' b |
ncoded 1n (R IhE A S T e P AR SR o TaR At Fr Shape

27. The | ocai faeGedpd Shape-sd 2 Bhé ssér@@té&Oésdeanshagesaaﬂs,1_9naem@y 4,
as shown in Fig. 1, and is also delivered to the franme-based notion

det ecti ng umihiapk) eridwe] ffrrameda siatf omia oioe ohpensat codednbtiti2reand t he
texture encoding unit 18 for the process for encoding the corresponding
tex@ure data. 1~ AsIpr @dcorslanasemtitdhahotheoralspect cof hehei psesenbodi nent

of the present invention, even when encodi ng the shape data of each
interl aced fRAREHEe TSI Hﬁﬂ‘f%ﬁ\e%r%dﬁ%??%ﬁsogaﬁeﬁngBHnéd°°ded

i ndependent far Lo aof t { o . bot i el ds. ch interl gced
frame, and béttsﬁé:ree o%é)ttaﬁ'enee@ﬁngbc}’dieﬁqg&;e]cﬁr?‘%iéeﬁﬁ%/é%ﬁﬁtﬁlégiﬁggr cﬁ%‘HElé be

i nproved as ogoapPaketheNde d6 ftid Aacdd - ihyEs Qiscly ahadhg TRY PexfRde in
t he exenpl ary enbodi nent menti oned above. Instead of, when encodi ng each

al pha bl ockdanat had shapenede ay tdonfprelsh-imsate peshstodn Erttactshgpe,
encodi ng each al pha bl ock by conbining the pair of field-based shape
pri€di cti on gheafPdlowiadc dgtand aes ttdie fAadert it siheeamn| Hon eaebkof nal uded

in an interlaced_frame currently being .coded into a field-based prediction
data for shagér§}lFﬁ e ééQ%QQ%ﬂﬁgéiﬂg%éLﬁﬁl?m Her13cedolpage shape

encodi ng unig gecggﬁga%%ggg%%%ggkﬁaeq?gpq:qﬁﬁp_shéﬁ%I?%Q%E?rﬁé?oggaggG al pha

bl ock per each of mTields using eac t pai r- of

fiel d-basedenegdigli ABdEaL A FbRmatNAPE 1 mdS HOWMY ivhdier 4bhe TREq¥@r i ant can
of fer the sane advantage as that offered by the first enbodinment. 5 Wile a

not i on pi ct shependatingssgstamaadnardi-egpden anotirarenarodaed, odnd hein
af orenmentioned first enbodi nent has the same structure as shown in Figs. 1

add 2, the ¥ie| 4BE5RH SREFe AYETtHETddNddCatdnehivhetaihdihecoded EhrrRd
shape motiof, £ampengalen YRtk 32 4% ndl A e Ndded "M ion
compensated prediction'or with field-based motion
compensated prediction, and (2) a frame-based motion vector
of shape if the shape encoding mode information indicates
0 that the coded shape data is a data inter-coded with field-
based motion compensated prediction, or field-based motion
vectors of shape if the shape encoding mode information
indicates that the coded shape data is a data inter-coded
with frame-based motion compensated prediction; if the
25 shape encoding mode information indicates that the coded
shape data of each of the plurality of small regions is a
data intracoded, decoding the intra-coded shape data; if
the shape encoding mode information indicates that the
coded shape data of each of the plurality of small regions

30 is a data intercoded with frame-based motion compensated



| U those of the first enbodi nent. The fiel d-based shape notion detecting
unit 28 and~the field shape notion conpensation unit 30 ofzsthippuarpoent
make an inter-VOP field-based prediction for shape, which corresponds to
the field-based prediction for shape as previously explained in 15 the
first enbodinment. In addition, they can mike an intra VOP fiel d-based
prediction for shape, which will be described below The difference between
the inter-Ww { l,0- has iction. for t [ - VOR

field- based%ioédplréetglléé?’l %ﬁa}?%fgs%a%(ge\l/\ﬁgﬁql CﬁlgaggS?g?ﬁegg\?\nﬁ?&rtgg}{erfgﬁce to
Figs. 5a andsmplpe Id¥ tdch Ber« MO TheAdi bpsed BmedickegRohar tshape, a
notion vector for each of the two fields can be estimated fromthe decoded
shape data afeddisstruetdditatgord fcedtagt MOPEf same edakndt hetdbapeenenur wf4. A
shape 25 prediction data for each of the two fields is extracted fromthe
coded shape share ofo tdfe famgenenats pricamengaver bprededtiant Hatshipe

menory according to the detected notion vector of shape. Finally, the pair
of &xtracted QHQHﬁQﬁW(ﬂ?%ﬁﬁ%Pqcﬁh%o%%t?ﬁéc?gﬁgagaaﬁﬁtgﬁﬁ?f#@lds is

e
m xed 30 to _gener ate int er-\V i - d p redictio at 25
February 200’%14?? %‘ﬁlet ﬁfgr or-erﬁ%%egrgaféép%gféﬁoﬁ@?nfggg.gﬂég.g’ I %nsl’\eilf

i ntra-VOP figld-Based &M iGld dbdOri sfeRRat fPoR! el ctheast ehathentop field
is formed using the coded shape data of the i mredi ately preceding VOP, for
exanpl e. 5 Eheped dartedict iedrH wf tite holdwal ftel df | smédlnedgiishsgisha shape
data of the the shape data of Finally, the pair and bottomfields :0 based
shape predi data Hind.ersipdeshatiddd feald-diader metient compengaged the top
field of the current VOP. of shape prediction data ,for both . the_ top is

mXed to geRECLETFPNMTMELNAP & MAtEQN FPERERSF HEd R $OF AT P11 FFe, as
hown A i ngl t i gt ncodi dj t hi
variont of chaBe pg MadIb it EiR P APt CRagbat aMRLS ncodi ng

nmodes: the irBtbasRdeteld ddtd idiingf tUheM £1k]dlvss bt ebMl-Pasesrs

predi ction for shape, the inter node with intra-VOP fiel d-based prediction
for shape, afidshheei sberaside ganiay aftren ree -fhiseslatl-pa seld gpredicoioshdgpea | n
either one of the four different shape encodi ng nodes, the arithnetic
encodi ng unfer3gheag ,pa@ntoitimen decoding the inter-coded shape data by

15 using the field-based prediction data for shape.
Further objects and advantages of the present
invention will be apparent from the following description
of the preferred embodiments of the invention as

illustrated in the accompanying drawings.

20
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a block diagram showing the structure of
a motion picture encoding system according to a first
embodiment of the present invention;
25 Fig. 2 is a block diagram showing the structure of

a shape encoding unit of the motion picture encoding system
according to the first embodiment shown in Fig. 1;

Fig. 3a is a diagram showing frame-based prediction
for shape made in the motion picture encoding system

30 according to the first embodiment;



?0 its encoding operation in the same manner as that nmentioned in the
exenpl ary enbodi nent nentioned above. The shape encodi ng 910
uni't 34 then selects the one that can offer a coded shapeggg%bﬁﬁgggﬂ%pthe
shortest code length fromanong the four different shape encodi ng nodes. 25
Bot h the coded shape data 6 and the shapélencoding node information 7 are
delivered to the variable |l ength encoding and nultiplexing unit 22, and the
vari abl e | ength encadi ng -an ty. i i i Rl t hem
into a coded bitst rgtalr#]??%ag‘csr;gdidnlgg(f‘%élggfp&e]d%f%%an%ﬁgﬁgg%‘%%@. Ségé%
previously nmendinethn thedmii RN & Cird epredénfebivanyidf9P2 48 encodi ng
systemof this variant enploys the sane encodi ng nethod as the prior art
encodi ng system |t figj.agparienta fdicgddre Bdwvexplbsinipg i shapéaénevdhnghen
encoding an interlaced shape data using another encodi ng nethod other o
than the ariadeestdiaierncodihg fmstdtoEmod inegrtd; above, the variant shown can
provi de the high-efficiency encodjng process by carrying out notion,

predi ction while makild¥y 45cdSr EctGiGy ad“tﬁ:?er cﬁ’%lR]e&? JiFN2RR BOSPEiBA of a

novi ng obj ect_ between .the twa .fiel ds. qf, an.i r . . ~G As

previ ousl y &SFPEHEY Thi%s & grliaéﬁ:t B q'trheg %ill%s éerﬁc%(!?l]fl{rlr('rén ‘of the present
invention can of fer pap adyantage (qf RN E AP kg1 i M Ven L de-g@s odi ng
efficiency in the intér node by maki'ng a correction to the difference in

t he positi oFiefldabaRedn@reljiettidietfmerstidee tascdidins ©b dive I5résert!| aced
frame even when encoding an interlaced shape data. Wen intra-codi ng an
interl aced @Repyiggi;ng the variant of the first enbodi nent, the encoding

process can be done efficiently as follows. The encodi ng, process can ?0 be
dotfe for each of thElfwo>Pi éfd& &Fatgﬁé‘“}\r%soe“rledi?elciiwg taEl e, the

shape data q@f, e, part, of th i t . £
i ntracoded %Fg . ﬁ’gﬁl %l“rte é%tl\{ngt?lr afibggg"ﬁ)nagieor&f‘cn#é&% ?T%;t}\?mg?#)%\ rrl?i VOP
fiel d-based;predirghihon for shape can be done selectively for the other 25
part of the VOP in the other field. Using this encoding nethod, the shape
data of the interl aced.VOPisan beoekcadedyrant [shopwsimy [tdre anounttafe cofies

as conpared with the case, such as using the prior_art nmethod, in which the
shape data ef meaéhnopickerenwderiodiay EHftEM RACHEINE reR RIRECT™ | n

angt her variapt of the first enbodiment, instead 25 February 2002 19 of
ar’t hneti c EREBELRGNELH §%Sh§rﬁﬁg@? By v iHiing a pair of field-based

el uded i an intertaced FranctROERentry e O enesaca T R ST & ehape
prediction datfape3éntBaifg (08m off anfer adr iWien ildidentdicamiey fdrdmt er
according to the second embodiment shown in Fig. 6;
Fig. 8a is a diagram for explaining shape encoding
20 according to the second embodiment of the present
invention;
Fig. 8b is a diagram for explaining shape encoding
according to a variant of the second embodiment of the
present invention;

Fig. 9 is a block diagram showing the structure of

0o
(@3}

a motion picture encoding system according to a third
embodiment of the present invention;

Fig. 10 is a block diagram showing the structure of
a shape encoding unit of the motion picture encoding system

30 according to the third embodiment shown in Fig. 9;



VOP fi el d-based prediction for shape or intra-VOP fiel dbased prediction for
shape is selected, as shown in Fig. 4a, the shape encodi ngsddrusty 2802
arithnmetic encode each of the top and bottomfields of each al pha” bl ock
usi ng each of 10 the pair of field-basedTﬁyape predi ction data for the top
and bottomfields, as shown in Fig. 4b. e other variant can offer the
sane advantage as that offered by the variant nentioned above. 15 Second
Enbodi ment Referringepext1ioiEig. hBeckh8l8gham bhugtihat @thed shhoeic Hagam
showi ng the structure of a notion picture 3ecod|ng system according to a
second enbodi neatieh phetpresastolingntiyefiem actbedinguie, a deiaice
nunmeral 36 ?0 denotes a coded bitstream 37 denotes a syntax anal yzing and
vari abl e | ergriboditoentt ngf ubhe pheéséntannvestiiva;t he coded bitstream 36 and
t hen generate and furnish a coded shape ¢data 38, a notion vector of shape
39, shape encoding ok i b ok Fred i hO2b, d4286aBdSPeY NP tist Stauctyre ©

frape-based 25 notion vector 45, an jeld- d [ r.s 48,
denBtes a sﬁﬁﬁg“ﬂgidﬁ?%%ghﬁ?tuQﬁFc gcghgr§8§?§§ ng%gggeé%gﬁgﬁggbg?ﬁﬁ%ﬁﬂ
the notion v, 9 t ngadi,Ag 4 i_nfigr.mati on 40,
and t hen geﬁ%%%?%dg% S?%Pﬁ?%hf%agg%ogggégﬁgggedgggw§3}Kgﬁgghzlgénotes a

shape menory for 30 st@rirg ides derosiedd shapem4Showing Erbr sakyc2ie2 oF
Furthernore, reference nuneral 46 denotes a franebased notion conpensation
unit whi ch camateiomi velidtherd ranmebdted spstem asecouding &ndat Ked tdener at e

and furnish a frame-based prediction data for shape 47, 49 denotes a 5
fi el d- based §RRABHIThsEe PreseRt WhREBNEAATF ecei ve the fi el d- based

i 48 h ! d,f i sh field; dicti
(ot or Texture 50 iy dhate & fodl LA te fobifiv  tRRSER=BEREE bR,
the coded textdf g dald-ctind Nenis %P-@ﬁéeﬂoeisﬁigkeearea&gcﬁa&ntgeéy%%nw,

10 and the field-based prediction data for texture 50, and then~"generate
and furni sh sxddeendef dexihg ef fiptln athodidend drowhesnaFigxt age nenory for
storing the decoded texture data 53. The notion picture decoding system
.according to the 15Faporid dfbalidiadrat shewiresentonhoeht Fonstanchbaoso

constructed as to decode coded video object planes or VOP's. The .
descriptionaﬁqqrqi?9ﬂ§9x§4&i#%ﬁ%ﬂl?Wﬁﬁéﬁ@%%ﬁtofntPﬂepﬁﬁﬁﬁﬂFn@nBPBEégg7by

the, motion picture decodifg ;systemyen VB & alol NeTLAGeG. LIRORR, BRI Ch

is"the ?0 primary objé%t 0 e present escription

will be made agiQrd BE SN SEBH Med Ny P SR esScaRdihgeryani abkenl engt h
decodi ng process of this enbodi ment.” Wien the syntax anal yzing and vari abl e
| engt h decodmbgdiment3df adw warseddret cadeshtidsi ream 36, it 25 isolates or
extracts the coded shape data 38, the notion vector of shape 39, the shape
encodi ng mode i nf or FéGi-od 746,58 tthdl@sdedagdan SR BN A4he et Frahereagéd

noti on vector 45, and the fiel d-bas notion, vectors 48 from,t he coded
bi tstream 36 DPPEeEIRETAD Uy YacH O LA BIGERES | frgoding Systen

20 according to the sixth embodiment shown in Fig. 16;
Fig. 18 is a block diagram showing the structure of
a shape encoding unit according to a variant of the sixth
embodiment of the present invention;
Fig. 19 is a block diagram showing the structure of

a shape encoding unit of a motion picture encoding system

"]
m

according to a seventh embodiment of the present invention;
Fig. 20 is a block diagram showing the structure of

a shape encoding unit of a motion picture encoding system

according to an eighth embodiment of the present invention;

30 Fig. 21 is a block diagram showing the structure of



30 which the coded shape data of a current VOP to be decoded 25 February
2002 51 included in an interlaced frane is partitioned. T e
data 38, the notion vector of shape 39, the shape encodingEH§ g&ﬂxgggﬁation
40 are then delivered to the shape decoding unit 41, the coded texture data
44 is 5 delivered to the texture decodin§3unit 52, the frame-based notion
vector 45 is delivered to the franme-based notion conpensation unit 46, and
the field-bas {i V. r e, deli ver eds Lo.tbesfibeh9rRased tion
conpensat i o% %%&45 ngc?gégldl?e% ure da%a iélll%s dec%léed p39 ngc?:o ock.
i 0 The codedicelapd ndpltd 38 dintdecadssh nesn @l Phac e Oskesd ¥t invBRtion;
description will be directed to notion conpensation in the texture decoding
process. The synt axFdmral Y2 ng andisayiablfor engtlaidecngi agnethod 3df decodes
the coded information indicating the texture encoding node 1~ which was
sel ect ed up@enelratinge & SAredricgdidata Heraexa el vt seahart Wehckxafi nes
t he. decoded node i nformation. Whaen the texture encodi ng de i nforpation
GRe P vBS SERERLed, the

i ndi cat es t H&E% R | MA@ R4t Y% f PP D

synt ax analgﬁbpgi%ggtuariable | ength ?0 decoding unit 37 isolates a
frame- based not1on vedtor 45 for each nmacrobl ock fromthe coded bitstream
36 and then furnisheggit 280ikkhe Hiaee EwRE APIHIVGRIRENS ad i Bicutd 46.
The frame-based notion conpensation unit 46 then extracts a frane-based
predi cti on dataaper ehextdine 4iaify @fi 2b mMdteldrexjirteamemmgodinqcsystlemg to
the franme-based notion vector 45 applied thereto, as shown in Fig. 30. On
the other haggordied tRe at &ehihe ealasding) thivdfe the ITRAS®H jmveRBi@R; t hat

the int de with_f -based predi cti, | ected, th t
anl y2i ng and vari aBHE-1 BAgtn. SoPIECHIFIGETL HPHS I TARAT T Phsed

notion vectgr r.u 2 5 [RCE-Toly Mg - Tedg . £ 10 coded
bitstream 3% %ﬁggFhgﬁéaggggegaéﬁd%%ﬁrani?nsci?gsont ?l%nb% to t%glﬁéé]f%(g b%%%gmnoti on
conpensat i 0gcH8kHiAY. téhanf eekdebrte@mBYd g @O HFeRTA iredbnd 49 then
extracts a pair of field-based prediction data 5 for texture 47 for the
pair of topiandnbobhem field fromthe texture nenory 51 according to the
fiel d-based notion vectors 48 applied thereto, and m xes the pair of

fi el dbased predictiBhIdatd i8rat dipgramyforo egedeiaiada thiee | sdpaxdgire

predi ction data,for .texture 5 as_shown in Fi.g.. 30.. 20 W th ure
enidodi ng rmﬂg YhESr ﬂﬁ??oﬁni X&g?&t 8§‘cpﬁélngt ﬁ’gril%ﬁpg%ﬁ'@@e %Cgeqse‘?é@{%" no
motion vectpr is extracted fromthe coded bitstream 36 and hence no notion
conmpensation’is carried out prior to the texture decoding process. 15 Next,
the description wilfide 2erest eddiagthm basing gepadi ng process. The
syntax anal yzing and variable | ength decoding unit 37 extracts a coded
texture data 44 frodmghe2¢otiedabbieckedangganppshrwdnohdhet ¢ tamg tiyen of
delivers it to the texture decoding unit 52. Wen the 2Q texture encodi ng

g
mode i nf or RAtPBHPY ndF taf BEPRhERCPALNINEY S ERBUN IGES SOMPLLEF el SHESA ng
t he texture dat t he code xtur ta 4 he rnacrobl ock to be
dé@oded i's ?ﬁ?%%&%.%ﬁ?%ﬁl§%é$8 t@?ﬁgg §§ gﬁ%@&?ng the intra signal of the
correspondi ng macr gb] 9cky g Wiena t BEcERXEYEErERCEHbRINGDE el Bt QLRI of

indicates that the inter node was sel ected when encoding the texture data,
t he coded texdéhdpe dadicodiéngsuhbe dat ahehpehonasrebeaicoed nay sgeded ng t he
prediction error or difference between the intra signal of the

cor r espondiitpwmckw i bgk and the prediction data for texture which has

Fig. 29a is a diagram showing the context
25 construction in intra mode in shape encoding process which
complies with video encoding verification model of MPEG-4;
Fig. 29b is a diagram showing the context
construction in inter mode in shape encoding process which
complies with video encoding verification model of MPEG-4;

30 Fig. 30 is a diagram for explaining frame-based and



30 been obtained by the above-nentioned noti on conpensation 25 February
2002 53 process. The texture decoding unit 52 reconverts ture
data 44 into a decoded texture data 53 by reverse quantizggﬁgﬁﬁﬂﬁggggée
DCT, and so on. In addition, the texture decoding unit 52 adds the
frame-based or field 5 based prediction ddta for texture 47 or 50 fromthe
frame based or field-based notion conpensation unit 46 or 49 to the decoded

texture datqﬁ§§¥ﬁﬁﬁiﬁ§%ﬁkégﬂ¥§égéhér?#Ei{@%tngoggg?zeéhHre data 53 in the

i nter node. scription w be directe e shape 0 decodi ng
process. Referring npey, t:0 Rid.a 7diéd§ﬂxﬁ_f§rlé>k¢1§éi1@i§§| Br Bh8Ckadbggpam
showi ng the structure 'of the shape decoding unit 41. In the figure,
reference n@am &id4-dersddE DCErT fiamesdyasere ndtan vect or of shape included
in the notion vectors of shape 39, 55 denotes a frane-based 15 shape notion
conpensation unit which can receive the frane based notion vector of shape
54 and then generate and furnish a franme-based prediction data for shape

56,% 57 denot es fiDATRITED PERGRIGT VAL 1T sTIF RER | BYBAPEHMEYRE not i on
f sh field-b d sh "0 i i
vectors o ?&%%%e?%?ﬁgéfﬁgﬂgtes afie ased shape noti on conpensation

uni t which i el d-based notion vectors of shape 57 and then
generate and furni SRegelrirghdr Q@&dtﬁﬂcﬁtiﬂn Gl T Shepee S edngd 60

denotes an arithnmetic decodi'ng unit which can receive the frane-based
prediction #abakf diagfrape showilthe theelgthasad-prefli £tnoti@d phteufeor shape
59, the coded shape data 38, and the shape encodi ng node infornmation 40,
and then gepacadéngnéyStem si¢ccorddomidd shape shatenasiimsniysehgthde
fol | owi ng procedures, the coded _shape ta will be decoded. 30 {1} The
Shifbe. encouPRESRBte LAHFBRHEE-on TTo B dAGpre, referice munera

denotes an input VOP data, 2 denotes a shape data which is
extracted from the input VOP data 1, 3 denotes a shape
encoding unit which encodes the shape data 2, 4 denotes a
shape memory which stores a local decoded shape data 8 or
15 reference shape data furnished by the shape encoding unit
3, 5 denotes a motion vector of shape furnished by the
shape encoding unit 3, 6 denotes a coded shape data
furnished by the shape encoding unit 3, and 7 denotes shape
prediction mode information indicating a shape prediction
20 mode, which is furnished by the shape encoding unit 3.
Furthermore, reference numeral 9 denotes a texture
data which is extracted from the input VOP data 1, 10
denotes a frame-based motion detecting unit which can
receive the texture data 9 and then detect a frame-based

motion vector 11, 12 denotes a frame-based motion

o
[$)]

compensation unit which can receive the frame-based motion
vector 11 and then furnish a frame-based prediction data
for texture 13, 14 denotes a field-based motion detecting
unit which can receive the texture data 9 and then furnish

30 a field-based motion vector 15, and 16 denotes a field-



25 February 2002 54 (2) One or nore notion vectors of shape are decoded.

(3) Motion conpensation is carried out for the shape decogsgpRiPFe6® S
(4) Arithnetic encoding including a context calculation is carried out. The
syntax anal yzing and variable | ength decqoding unit 37 perfornms the process
(1) for encoding the shape encodi ng mode %Pnf or mati on. The syntax anal yzi ng
and 10 variable |l ength decoding unit 37 further perforns the process (2)

for encodi ng, Qney g{ﬁ&gﬁfm @4&&&/@%&%9@ whepe 39cac605ding k9ethe

decoded shape enc ntormati on 40. When the shape encodi ng node

i nformati on Y L RMASIH Srddi@ Nt dar® deheMOf WDH { SNe yest i elld-BAPkHEd 15 to
t he shape decoding unit. Wen the shape encodi ng node infornmation 40
represent s tohredinttaromabie aM fidr ftreanmidmsed. predi cti on for shape, one
frame- based notion vector of shape 54 is applied to the franme-based shape
noti on conpensat i on Fugithegmoriee Jiefise o diupimt t1 rieRetes @ hepxbore
decoded for each al pha bl ock. When the shape .encodi ng node infqrpatiqon 40
reptesents Fmgqth¢nﬂH&eﬁb%ﬂbiQﬁqwﬁqﬁﬁiw eﬁQﬁtékﬂQé%P%%?gt?Ba ?g?igﬁape
or inter-VOR _fi el d- nr.edj Gt :ahﬁag, i £ dzbas tion
vectors of Osgﬁasggl %ftégir%%q&%g)l ?iea&ét ?bt:;gcrefl el d- blgs\(,a%‘%hg%ea%t ?g%HIZ)S
conpensat i ogu#lits Hofa IR aR& AR HANG WY | BNdiddeyedr€ tégpudecoded for
each al pha bl ock. The above-nentioned processes (3) and (4) wll be

descri bed f aemeayh whiichhe ash ape ren e dicwp Insesodwd cierafuree . dybean2 @ her shape

encodi ng node information 40 represents the 30 intra node, the notion
conpensat i ofefeseass (tertugenstata Imrmdihad P O0U®E S5R%HIFe cRneRdinghe
coded shape data, 38 extracted by the syntax .anal yzi and variable length
de@odi ng unPfizy 1i%s 2061 229E0%65 & MAkidg L ge%lf’u‘ir}ﬁge%‘? 189 49%9d t he
arithnetic ' It t 0 t : té?g ; j of the
al pha bIockggégggggﬁgggengtdg®gg§d%ggl2%%%HR?£. |g}&%%g§%?g%?%%%§$¢he
coded shapesﬁlaﬁé 83 ehet l&@déhp!%&a?eoﬁi&taa@, ayd naifse theediObadh Ihdde t hat
the value of the target pixel is or 1 by referring to the sane
probabi | i t yihdbkmagsonhdt, tbed fwase-bacedi rgd Heaeslvhjjmsad dedtaiomhe coded
shape data 38 of the al pha block is thus decoded into a sequence_of. 8-bit
bi nary dat aveégtRrRaviingng Qéhuénéft®eoFQﬂ§§iq?ﬁiHﬁQnﬂthNéhvtéﬁﬁs

quoding node infgrnatign 4 .regreggnéé the inter node with franme-based
priddi ction fBFP18NsRaf8 PRI PEFEXFaged shape motion conpensation unit 55

shown in Fig. 7 Car@héSmBERoHD%&EEuEQ”EﬁﬁééHh%ns?%%ehh%c%&ﬁﬁﬁxﬂﬁ%ﬁz&Jhﬁ
frame- based shape notion conpehsati-on unit 557exfracts a frame-base
prediction gatseher embapembhtasanhpen son congt radtedimdshe: ¢ hapsode Raildedt2
according to the '.0 franme-based notion vector of shape applied thereto.
The frame- basgdcshppenast PonVEBiensike dMaIIics ankreePdirg ssysem

frame- based prediction data for shape 56 to the _arithngtic decaoding unit
60. The ariTHRELPESHEERAYRg URNE BESESABILED ¥iddnte CmAfied ft Hach

pixel of th ~5. bl gc ur .y _bei ceded fr t, ape
dgpa 38 ext?% %ggg%§§¥h%gsgggagﬁgﬁgﬁégiEgggﬁg%vggigbee éﬁg?h%ﬁgﬁgﬁﬁag uni t
37 and the {£e0B1RgSE¢sPERIGREROVOBE BN Bl &R exhd 66 EdwRYCh Nes
frame- based shape notion conpensation unit 55, as shown in ﬁlg. 29b. T
arithnmetic the primary object of the present invention.

he

First, a description will be made as to the texture
data encoding. The texture encoding process 1s done using
25 frame~based and field-based motion compensated prediction
in which two inter texture data are generated per
macroblock using a frame-based motion vector and field-
based motion vectors, like the prior art encoding system.
In order to explain the frame-based and field-based motion

30 compensated prediction clearly, the motion detecting unit



30 decoding unit 60 then estimates the probability that the 25 February
2002 56 val ue of each pixel is 0 or 1 by referring to the plity
tabl e as that used when encodi ng the shape data. The code§§§E§E%h8292238 of
t he al pha block is thus decoded into a s%gﬁence of 8-bit binary data each
having a 5 value of 0 or 255 in decinmal. en the shape encodi ng node
information 40 represents the inter node with inter-VOP field-based

predi ction for 3hans,rdihefdsd drdipsets Shapei 8@t | 9P CORReRSahboBaWRL! 58
shown in Fig. 7 carries out notion ~0 conpensation for the shape data of

t he al pha bhesk ctudeaiddti ety elpdatd die field-based sbapennotion
conpensation unit 58 extracts a field-based prediction data for shape 59 as
shown i n Fi get@dtriom e tsHape arshrhe 4o ticenrebmpensat hent woiti efdtbased
notion vectors of shape 57 15 applied thereto. The fiel d-based shape notion

conpensat i oft 1F§itt eFPAHER e LSy &y idRd 130 - 1R ob PRedP e PAnmakianf or
shape 59 to the arithnetic .decodin it 60., The arithnetic decoding unit
60 altohen conﬁﬂf“@?nﬁa%&ﬁtnekp ﬁ%erar%oﬁ-‘r}}seacfﬁlep]&%a%?étxﬂ%tja?lbha bl ockg
according t ?0,.GQNSta uctd gggg%Fi i 29D, in

to anothgr ?8@?%3?5§§%$tgﬂﬁﬁi§ﬁnu§%%qQﬁ§§;enco |ﬁ§15%%géhgbe g%?gff$@%ﬁ1?he

coded shapepdaka aBtewhr aekedtind e ity ntedarmhal he | figamdch ¥e¢d afbeibengt h
decoding unit 37 and the field-based prediction data for shape 59 extracted

by the 25 frehgebastdoshapd tniZi ovrkeorpdirsatd-dmasd tp5E8lidhtomras heledwe
decodi ng uniit 60 then estimates the probability that the value of each
pi xel of théRaFpHAa BPock is 0 or 1 by referring to the same probability

tghl e as that used en_ encodi ng _t.he shape ta. .The cade hape. data 38 is
538 hus decaded | nt B8 SoAIBREESSE BOBILERD ary tht: T 1O Sy |
2002 57 havipgqat¥alyeatk Arel paded holedmBlectdien e shapg, encoding node
information 40 represents the inter node wth intra-VOP field-based

prediction haersbapek tbfpbselddofageteshdFpommiieortvn ciglensaif an fhure 58
shown in Fig. 7 carries out notion conpensation for the shape data. The

fi el d- basedcshapet hpt beangoapendeati osing B 38 fenanas $daxiture \darta
field-based prediction data for shape 59 (for sinplicity, the sane '

reference nthef&f 48 thE FRFEFIOPEIPENdBased 5t it G SRS dE For shap
'§5ass'gnedvé@tépeliniéafggﬁighghdiga%ﬁg frame-based motion

compensation unit 12 and a frame-based prediction data for
texture 13 is read out of a corresponding part of the
reference texture data stored in the texture memory 21.
Similarly, the field-based motion detecting unit 14
70 and the field-based motion compensation unit 16 make a
field-based prediction as shown in Fig. 30. The field-
based motion detecting unit 14 estimates a field-based
motion vector 15 per each block composed of lines from only

one of the two fields of the frame currently being encoded

ro
(43}

by using the reference texture data stored in the texture
memory 21, first. As a result, two field-based motion
vectors are determined for each macroblock comprised of a
block composed of lines from the top field of the frame and
another block composed of lines from the bottom field of

30 the frame. When the field-based motion compensation unit



prediction data for shapey as shown in Fig. 5 fromthe shape menory 42
according to the two field-based notion vectors of shape u%g?OOZ
thereto. The fiel d-based shape notion conpensation unit 5 then rvers
the intra-VOP 15 fiel d-based prediction data for shape 59 to the arithnetic
decoding unit 60. The arithnetic decodi ng’unit 60 computes a context nunber
far each pixel of the al pha block currently being decoded according to a
context con yetd 0 ' o] r o] t ext
720 construct G USRIHEN eniba rerdrEs SrdpioBERE OePEske, 50KRER ERsLe
data 38 extracied d%ysédnn&tymﬁpmﬂﬁgguﬁﬂe yari apl eeheggghpgs‘foeeng uni t
37 and the fleld based prediction data for shape 59 extracted by the
fiel d- based rshape baHd D preaiedisad | gt anfdr S8extheeafrbhneti ¢ decodi ng ~5
unit 60 then estimates the probability that the value of each pixel of the
al pha bl ock dogr@sponting mefmy ahglie rékesamee prokbbrei dgteabterad that

used when encodi ng the shape data. The coded shape data 38 is thus decoded
i Nt a sequéde tEXBLS MERATAF 2 Idat aT%cwehaw%gPaE%%rhese# predigpions jn

d I = 00 b

econst  uct SR 1R oGRS ?%“ﬂﬁﬁ et S s Lo g T i ecor o
255 d h Qgﬁﬁ f

grfferen? dggpg%hgkﬁéggg i's égflvere§g9§gggth 5 f g ?Pgﬁgﬁ%agg lCh

fiel d-based igoti Cfrineqrrpeesatﬂ Cﬁmmdr@dﬁlfaarui fed Dt iext ddeadespdi ng and i's
al so stored in the shape nenory 42 for |ater al pha bl ock decoding. As

previously temtuseed,? time tdec ddiedgl-dastasmpoadbireiirnto t he second
enbodi ment can decode an 10 interlaced, coded shape data b carrglng out
notli on conpensatlonAﬁh?I€°ﬁﬁEHH&“§eb6Fié%¥%cﬁ?qq?TQﬁ§?ﬁf4

position of i.ng_abj et ween the t wo nterlaced f

Thus t he pr@gsgﬁ 5&%8& nggxte %Tr]aéqgs dd\PanetCIalgcgC of b(%i“n a%’f ?’6%%%0%2 the
shape data gppeths %%thtﬁés%% %@H&ﬁtfcﬁlﬁidﬂ t&héé‘%—:d%'%x@i%e degogihg system
Nunerous variants may be made 11 the exenplary enbodi nent shown. It is

apparent thgenepatedd ofihehe thene extuderarncodianpdimir e hoscabvédathalised
in the prior art decoding system another decoding nethod other than the ?0
arithmetic éeemdthSﬁéthod fwﬁﬂdhb@@ﬁﬁbspﬁwu§ﬂmﬁﬁﬂﬁﬁﬁﬂxﬁﬁﬂmﬁ¢wﬁ¢mﬁil&ed

when encodin pe. data, can be used re Iac g the arithnetic
deodi ng unPg ?haﬁ other Tt f‘lr\ﬁhldéﬁaCE Pdér/r?s Wther© R odi ng

nmet hod. vatja h C

represents gﬁ%@g%% H: gtewggﬁ%t g’rh%%%%%f |e'LreJcI %cgpase pret?c% :g)}ﬁé P%%Arg ape
or intra-VGh kel Hr@é§§@1§HaB% Rhedisgldien Hae s harayi dvideadh i Gondidy ng
the pair of field-based prediction data for shape of the top and bottom

fields of edeheamphasbWwbekhto hé dededed en¢m&dednﬁraﬂbnﬂnnﬁuaydquxnbfrane
into a field-based prediction data for 25 February 2002 59 shape 31 in
t he forn1ofm%d¢r@ﬁelnhgrsﬁémhnFﬁrEF@dlgg “&d§hap€”p$emﬁnﬁhﬁtQﬁﬁ%ﬁtan be

pr,ovi ded i ndependent | gor eac of th d.bott ntfl SO as, to
elode t he REREH ERARLCHEPa BPABaER ARsna T BoR AR e ERs e oMt f r ane.
5 This vari N, of feLnt e adv off & Au6d
chfa n! 8&1880Bqa0VE LA At Qfth G1ef
preferred é@g dﬁnent nentlone% gEove h _gg?oée results for c%e op and
bottom fi el gsi@r eg cogbeded tREOoaer ddet thatt bE fledisMidfe MidMRstiRgree
reconstructed franme is then displayed. O
of encoding efficiency. Either the original or intra
signal (i.e., the texture data 9) or the prediction error
25 or inter signal (i.e., the difference between the frame-
based prediction data for texture 13 or the field-based
prediction data for texture 17 and the texture data 9) is
encoded using an appropriate compression method such as a

combination of DCT and scalar quantization.

30 Texture encoding mode information indicating the



Third Enbodi ment Referring next to Fig. 9, there is illustrated a bl ock

di agram showi ng the structure of a notion picture encoding §¥§*§59 rdi ng
to a third enbodi nent of the 15 present invention. In the Pigure, reference
nuneral 61 denotes texture prediction node information indicating a texture
éncodi ng node sel ected. The other componéfits in the figure are the sane as
those of the first enbodi nent shown in Fig. 1. ?0 The notion picture
encodi ng system accor.di to the third enbodi.ment of the.present inyention
can be S0 CORATIE et FEWE SO ST BlT B ahesoor VepraderhEhe
description swilJ.._| [y 'é?M MENEM odi ng ocess by
the notion 6%%?%}gﬁﬁgé5§?%§g2§§a§§;f eﬁ925 VCPdgﬂgéggF%§gfIggeag%nages,

whi ch is thenpeir@odiol aeldeofvilthe filEsBBaddty gitédctidn} hgndi £8é

enbodi ment, the texture encodi ng node and the shape encodi ng node are

det er mi ned icodepeneatirg. datat ke ec autmtamed iimttdea prededt t exbode ndata t he
texture and 30 shape encodi ng process can be done while the texture 25
February 2002 e0defibedi hfensddachit@xtaticofatl thel spbl earedi by hbee
information are determned in rel.ation to each other. In, general_  when
encodi ng anVPﬁﬂégﬁﬁcé8n§an§PFqﬁﬁ93yﬁ f %ﬁl?*%ﬂﬁb%ﬁ%gd?%redT%?ion upon
texture encqdi.p i : | usi t:hat_ g4 S i ceabl e
di fference S}%k?%gﬁ?%ogkfxﬁrgﬁ gf}%g%r%%&ln%éllazgﬁg&l e%%/\}quiq‘%rﬁfe%t%\%a?%’? ds of an
interlaced miaRBp18&e8r €hBgbpdedn tikituredsitd 119 SiRPrLPRsBde to carry out
field-based prediction for the shape data as well. On the contrary, the

sel ection obitétfeame2Basedoprddigcttioom el etermimedreyodiary. points to the
conclusion that there does not exist a noticeable difference in the
podition of a movi n¥esb; et ABEEREBH 1PReVid PieelM@slenfasatd it aHARESS f r ane.

Accordingly, in thisg.case, it is.approptiate tq carry. qut, franme-based
oredicti on 1871 SPCPRETEraBe BEPE A5 ClorPabE: SRt &S DIt & Y
shape encodj deci i Cc i . th Eﬁﬁéﬂ% j Gt in
order to regﬁggg?hgfaﬁ%%ﬁ?kggeggngéggggéﬁg're?& re §¥9g§€%§%4§ﬁﬁgogﬁé

. shape encodingravde antusbeassBUAL bobckodesgiraal wieRving e grdetshape 20
encodi ng node information. To be nore specific, the texture encodi ng unit:
18 fur ni shest t tize t eixé pe eeroodinggunode 3i. nf dnmkhieorf iglirteg treef esteaq@e encodi ng

unit 3, as shown in th. 9. The shape encodin% unit 3 carrjes out a process
f 3P encodi nrH¢e? b2 $HAPROBRT a2 2t 58B8rBRA§dt §PeRe FetiRre detEsHIAY node

unit which can receive the shape data 2 of each of a

plurality of alpha blocks to be encoded, into which the
input VOP shape data 1 of a current VOP included in the
interlaced frame currently being encoded is partitioned,

"0 and then detect a frame-based motion vector of shape 25 for
each alpha block to be encoded, 26 denotes a frame-based
shape motion compensation unit which can receive the frame-
based motion vector of shape 25 and then furnish a frame-

based prediction data for shape 27, 28 denotes a field-

o
ot

based shape motion detecting unit which can receive the
shape data 2 of each alpha block to be encoded and then
detect field-based motion vectors of shape 29 for each
alpha block to be encoded, 30 denotes a field-based shape
motion compensation unit which can receive the field-based

30 motion vector of shape 29 and then furnish a field-based



information 61. Referring next to Fig. 10, there is illustrated a bl ock

di agram showi ng the structure of the shape encoding unit 3g FIBr%aﬁfiddZm?“ C
encodi ng unit 32 does not perform 30 the encoding process In either one of
all the shape 25 February 2002 61 encodi ng nodes. That is, the arithnetic
encoding unit 32 perforns the encodi ng pﬁSCess in only one encodi ng node
sel ected according to the texture encoding node information 61 furnished by

the texture _encoding unjt 1 l.i ke tﬁf 5 aforenenti oned first enbodi ment
of the pr esé’r‘?t‘adlol Vet éﬁtalzg"}org%aﬂn%ee, he texture encodi ng node

information 61 can kave hfeQo AT i 8ld8% Rfe VRIMES 1 N CadABPed hgni ntra node,

the inter node with frame-based prediction, the inter node with inter-VOP
fi el d- based apriedimetdien enddd itrte vriite whiHasken Widdeiwé rehs/OPrémel-Habaged
predi ction. The arithnetic encoding unit 3Z of the shape encoding unit 3
per f or ns t henendaeilugbasecke ssradianlon glet s dactsthpde’ wandh3 1 sadéf i ned by
the texture encodi ng node information 61. The shape encoding unit 3 then

furhi shes atb8@edusRisd @atrd 8 ald tthe i RRAEIMER I IRRT ehepdi Agtand3 .

mul tiplexing,unit 22. I.n _the encaodi system of, this enbodi nent .. t he
texture encgéiaﬁnﬁgﬁé in bﬁﬁﬁj%ﬂ$Qé¥ﬁ%; %iﬁﬁ%ﬁé} ??ﬂ%ﬁ%{gﬁﬁﬁﬁhb??gtream
Accor di ngly bl el @Rl 13 uird16!dyMgat e Hndl SRS T 4i90a 298 and
nultiplexinae%Eé§§h§%§ ngg%ingygg e 20 infoﬁhationirﬁ%???e %??stre%%1 As
previously mmehi gaedishhe pogsenishepodiamnts oifershare asedi @geo®imbesng
abl e to reduce the anobunt of conputations in the shape encodi ng process.
Furt her nor einépnmetibni § imdécessagy a & harpeodaades rshapedensebiciedpde 25
i nformation, the anmount of codes _included in the coded bitstream can be

relfuced. 1 n2BdvaPi 4BROtRFeA LREAINCECABRY W MEIGR IR IR LLERM for
e R R B BB SO AL L A o o
interlaced fLanB.pased and field-based prediction data for shape 27
and 31, decode one of the plurality of arithmetic encoded
shape data 33 according to the shape prediction mode
15 information 7 from the shape encoding mode selecting unit
34, and furnish the decoded shape data as a local decoded
shape data 8. The motion vector of shape 5 in Figs. 1 and
2 represents a frame-based motion vector of shape 25 or a
pair of two field-based motion vectors of shape 29 of each
20 alpha block to be encoded.
Next, a description will be made as to motion
predictions in the shape data encoding process. In the
shape data encoding process, a frame~based and field-based
motion compensated prediction is formed in order to carry

out motion prediction while making a correction to the

o
wl

difference in the position of a moving object between the
two fields of an interlaced frame, like the texture data
encoding process. In the frame-based and field-based
motion compensated prediction, both a frame-based

30 prediction for shape and a field-based prediction for shape



25 February 2002 62 instead of encoding the al pha bl ock by conbining the
pair of field-based prediction data for shape for the top,aidy, ogas i el ds
of the al pha block of the interlaced frane into a field-based prediction
data for shape in the formof 5 a frame by neans of the shape encoding unit
3. The variant can offer the sanme advantafe as that offered by the third
enbodi nent nenti oned above. Fourth Enbodi ment 10 Referring next to Fig. 11,
there is illustrated a pl ock, di agram show t he structargFgf a notion

pi cture decldienGaSFstiERSREBIT NG ¢ A% Four t P SADOHH AR PHe present
| nvention. | efter%%ifni&g%ret%# ref grence ?a“nﬂc@n?z genoL eérée"w{x&é?\%ﬁggi ng
c ex 8 &n

n
node !nfornﬁﬁlon imn ating a 151 ure encoﬁing nbde” sel'ec
encodi ng t hey;t@xtatise strkanRaff 4 nd L4 Rkl é-zela;ba%éasyﬁ@wﬁ a bl ock

di agram show ng the structure of the shape decoding unit 41. e notion

pi cture decedimpensysleempifediiitsenbodineitie df fdms-shd sodn phadiiotibhefsecond
enbodi nent shown in Figs. 6 ?20 and 7 in that the texture encodi ng node

i nfoor mat i onsé2pei,nst @t ioh tMestshame afard mpmdeke defernedi bar eschppfi ed
to the shape decoding unit 41. The syntax anal yzing and variable | ength
decodi ng unPt P3Praddsde St HERWX AR RIGS kY IR Wt ok nelk® ohr8B8Bed 25 per

macr obl ock and_th del i.vers t he decoded t.exture encoding,node i nformtion
52 ns the s A& CERAEADRS o as RS it et tardne M d e TR fP (hFE L o
that the shage deapdi BanUN Ehd@ifed Perd JRAPUNhPIOLSSE L Acihgeghape
decodi ng node indi cated by tHe shape encodi ng node 3G information, i.e.,

t he texturethacddamng bydesiifigoriml notion veimary 2HPe 63aH2shddne 1exture
encodi ng node i nformati on 62 can have the sane varieties of values as the

shdpe encodFig-ndde i Ahoithet ifdeldFhe seivhpy eddddiany v tshiapperéatisod
decodl 19, br 0Ees3, L1, Sale I, 25 Wl ily e RS5Oy sod JeL, A
gg?fg: g‘;“éugifﬁ%gieggﬂsoggﬁ 62049 1202R¢ HALR LI A FIUR] | AGEL TLQ0EPY
block composed of lines from the bottom field. Then a
motion vector of shape can be detected for each of the
15 first and second blocks, and a pair of prediction data for
shape can be generated for the first and second blocks or
the two fields by using the pair of motion vectors of
shape, as shown in Fig. 3b. In this case, the pair of
prediction data for shape for the top and bottom fields of
20 each alpha block to be encoded included in the frame
currently being encoded is combined into a final field-
based prediction data for shape in the form of a frame. 1In
other words, the pair of prediction data for shape is mixed
to generate the final field-based prediction data for
25 shape.
The frame-based shape motion detecting unit 24 and
the frame-based shape motion compensation unit 26 as shown
in Fig. 2 make the frame-based prediction for shape. The

frame~based shape motion detecting unit 24 estimates a

30 frame-based motion vector of shape 25 for each alpha block



conpensation while making a correction to the difference in 10 the position
of a noving object between the two fields of the interlacggffbﬂﬁﬁ,zmﬂys t he
present enbodi nent offers an advantage of being able to encoéi t he shape
data nore snoothly as conpared with the prior art decodi ng system Nunerous
variants may be nmade in the exenplary 154énbodi ment nentioned above. It is
apparent that instead of the sane arithnetic decodi ng nethod as that used

in the prior art decodjng syst not her, d i t hod ot her .than th
ari thiet | ¢ dGoR REGRASD TR Cof 1k pohoR: 1575 EREBRI RY HEERGAused
when encodin he sha ta,..C 0] e LNg..t,h j ti
decodi ng ul}ilf%ftvmrt caengﬁghagfe ljjn% aakﬁz%ﬁ'n&go% o&n%y?%gﬁ%gﬁ%@%‘é& géi(r)gbgge '
et hod. I N 30oials ' IdtlectMIEN 4 ot 142Tvdde: Yot Nohaber p¥ePalbghd- based

predi ction for shape or intra-VOP field based prediction for shape is

sel ect ed as bl ks kape bab demeodisnich e delperkl and t oni hdeméekddr meptitodedg
nmode, a prediction data for shape can be generated independentlg for each
of @ he top abdvieowhcmhf iis derdiieshdie dilphsmrrkdava bplaeeodedasphas to

decode the cqoded shape data, jnstead of decoding the coded shape data of
the al pha bPocReny 30VCEROCHTE FE FAATILNY - BESECS RFEQHEREBH HAa f or

shape ' 25 Bebruary, 202,64 1of £ i Lap and parsomdields,gf eagh al pha

bl ock to be C nto a pre tion ta shape’in the

formof a frame. Thejvaiianh can qff efs e Sam @AMt QU8 @SeAbGd1 .04 f ered
by the above-nentioned exenplary 5 enbodi nent. The decoded results for the

top and bot hadtf dekestar @ motlionedotor & fledngesl fasutite i alphe bbsokof a
frame and the frame is then displayed. Fifth Enbodi nent 10 Referring next
t 0i0Fi g. 13, behagetestied ustingt @d p& Isiro@d tdimgfhod sSHowekerhengt¥@cdure of a

ti i ct . di t di t fifth i t of th
ot ) v BREA B YRR SRt BN 8. [l i e ent o he
det ecti ng uebn%fp’ghsnd&% E5AMRLS ok G SRR UM A4 SPMPLPGE LRl the

f r ame- based
frame-based prediction for texture, and motion vectors of

shape of alpha blocks in the vicinity of the alpha block

15 being tested or to be encoded, and then searching a small
area surrounding the location of the alpha block being
tested. Alternativelf, an area surrounding the alpha
block currently being encoded can be simply searched by
using only the reference shape data.

"0 When the frame-based shape motion compensation unit
26 receives the frame-based motion vector of shape 25 of
each alpha block to be encoded, it extracts a frame-based
prediction data for shape 27 from a corresponding part of
the reference shape data stored in the shape memory 4.

Similarly, the field-based shape motion detecting

o
(]}

unit 28 and the field-based shape motion compensation unit
30 as shown in Fig. 2 make the field-based prediction for
shape. By using the reference shape data stored in the
shape memory 4, the field-based shape motion detecting unit

30 28 estimates or detects a field-based motion vector of



detecting unit 10 and the field-based notion detecting unit 14 as shown in
Fig. 1, 64 denotes notion vectors which for exanple correspepg bR 3dtR
conbi nati on of the frane-based notion vector 11 and the f?e?g- g%d noti on
vectors 15 as ?0 shown in Fig. |, 65 denotes a notion conpensation unit

whi ch for exanple corresponds to the conbtnation of the framebased notion
conpensation unit 12 and the field-based notion conpensation unit 16, and

66 denot es predicti dat. o] tur heh A fﬁgﬂ esponds
25 to the c%ﬁﬁ%ﬁa??o%ggf%pﬁe§§?§%e¥%§§§6%gfé%?%}P%Hﬁg%?g ore?%g§%re 13 and
the fiel d- bagedqrpedialican 1datambelscbexifung nks asrsowe idbdi fhielld, Thgd
description will be directed to an inprovenent in the encodi ng process by
the notion pilebueetenaddisngr3despstemanibtiheirs fardietibamdd wien MOR sctase
interlaced i mages, 25 February 2002 65 which is the primary object of the
present inveft EbapeFRPstoratiessecpndoklaick dfe armie alpha hlreck e e
encodi ng process. In the present enbaodi nent, the texture encoding process

ca® be done®NRCHRd  sYhbChahfeFORROERE B1f iLidieSe AFGH BRI eF Lbove,
for exanple, As,illustrated i,p Fig., 13 not i,.on detectd it 63 is not
di vi ded intSsasP?gﬁe}Bagéa'ngprongae egf%%§t§e§f%bﬁg§ﬁ§(a§P@Q#Q#Lased
notion detegtLpgrse6ki @Rap@ndot I8 BREREBACFERCRIRM QL gHY b1l Scdde
divided into a frame-based 10 notion conpensation section and a fiel d-based
noti on conpensefiedn SEhéi pAirTBES firddsbhbad woati dmitveratalr prafc edsgse ar e
carried out in the notion detecting unit 63 and the notion conpensation
unit 65 is a9nfereeach ehphefbleaketoThe shgpdesheddi e Waterimaguibkes
only a 15 notion yector data, which was esti_mated perfﬂfcroblock in the

tefture dat5ehPEBIRYI BR, tREr MPRECHOVFEHOPr 8di EEXEN TP e shape data. The
i i - . ,
Gescript+ orterf§oBaRalad ndc OBTRERCRE SR8 Ban hoBtiaeal Y AR

Referring neximdopEi8d Méribhev8ctsri bFuskkaued aibloacknd a@iameEhow ng the
structure of the shape encoding unit 3. In the figure, reference nuneral 67

denot es a ffirdIdbaseed shaptonovreéohodst eft tergtumet 1M eficdhn ceecdeve t he
‘shape data 2 and then detect field-based notion ?5 vectors of shape 68, 69
denot es a féetindeeddvikdpehavirenechapedsari acdaiafedc PresiCtdOsi ve t he
fi el d-based,_notjon vectors, of €ha e 68 _and t?egﬁgenergte and rnish .a

n

filel d b_asedfcb? edf Lt on dat4 T3r*s apecygrs7? dERBPES ° A4PIPh R ESeAdodi ng
uni t which gan \Ff&ﬂi’@yt&%{i&@'ngﬁéeglégkpbéghﬁt kea+dat 8- @ ppape 70, and

then arithnetic encode ebru 2002 66 theée shape data 2 of a first
field of eastcodddp dO@ckhé® Hearokofgdai BmBOLharelr suredanditg mher node,

and 72 denotes a
location of the alpha block being tested.
When the field-based shape motion compensation unit
0 30 receives the pair of field-based motion vectors of shape
29, it reads a pair of field-based prediction data for
shape 27 associated with the two fields from a

corresponding part of the reference shape data stored in

the shape memory 4. The pair of field-based prediction

ro
o

data for shape of each alpha block which is associated with
the top and bottom fields of the frame currently being
encoded is then combined into a final field-based
prediction data for shape 31 in the form of a frame.

Next, a description will be made as to the steps of

30 arithmetic encoding and selecting one of different shape



shape encodi ng node sel ecting unit which can determ ne one of the two

di fferent encodi ng nodes that provides a coded 5 result hayi ngﬂﬁ*ter
code length, and then furnish a coded shape data 78 of thgyfgg%@ f|e2d and
shape encodi ng node information 7 indicatjng the sel ected shape encodi ng
nmode. Furthernore, reference nuneral 73 ddnotes a local 10 decoded data of
the first field furnished by the shape encodi ng node selecting unit 72, 74
denotes a CQMEX ncOHIHEsNd iiHe WHAHE Gt d ROl d@i A& 5HePes dat an@ and

t hen conpute and furnish a context nunber 75 used for inter-line prediction
which will ke ideseriike@nkelding (fiden® ek te b ngedh cdods wetdrbvyni ng unit
whi ch can receive the context nunber 75 and then determ ne a prediction or
predi ct ed vabmputinadéehet esokrbddtitapthericddiengrakie ahiedckapixetetoe the
di fference between the prediction_determ ned by the prediction determning

unit 76 andben&csggpeiddte 21lphd Fo-adke FUHRSH Y PERREFWRPel Hal a°7910f a
corr espondi second tfield, and, 101 denotes . redi cti,on conputing unit
corfstruct edggf uﬁﬁggc(gﬁ?tee tam_@oﬁﬁ 'ogﬁag_alfnin{e%éll%arﬁe(fiatlhne tphrpfecﬁ%r?%na et er mi ni ng
unit 76. '“thet%kgbhtgggggbqea%ta%ruL@n%UehéﬂyﬁgpémhaﬂéfnEghaﬂﬁm@n

prediction is carried irst for one of the two fields of each al pha

bl ock to bereamededseshiagll Wikl db®aseidepred ot iam tdwcd ifed dhapel 2he shape
data of which is encoded before encoding the shape data of the other field
which will bedréflearedapplaedt he $beord itihaled.ioF@naddsi gD wecondl § i eTle of
each al pha bl gck to be encoded, a 25 February 2002 6r prediction is nade

in the sane2EphBBebyCusnRABseh URkE Pdc i tdéc Sdthe shark 48%%t2fi el d
and the coded, data _qf al pha_bl ocks i he vi _cj ni.t C ent al pha
b“gck mhich13F8r§F8§85 Fﬁetﬁgagﬁaégt%eknﬁfgg §§“¥38%¥%'ﬁﬁ% f% 5 encode the
prediction gee@fcPioRagltRi X6k ghable 26Ur HeRl idvhia ALK Ak g gncoded

whi ch shows the difference between the prediction or predicted val ue

determ ned @ytahe psedgcthenfdel dr-biasiedg pueidictGcanddtdse fat udlapel 3. or
shape data of each pixel. 10 Next, the description will be directed to the
encodi ng prBeessriphmehdct pnspdingl dnitn zhehest ifor ndrsddiscttitoied dryname
first field, .inter-V fieéd-gaﬁed phediction for shape. .is nmade. The

fiel d-based°EnhgpeeroffbA HBEER PAYCURPEDs PeREEAtES &7 (RS- HERREF TS on
vegtor of 1 p irst field of each al pha bl ock to be encoded
oﬁ%an inter?%%gg %?g§%£8i1ﬁ€§§%'tine, the fieldbased shape notion detecting
unit 67 refers to arNDtheNp¥EELRt PabdebfeliUehbsieteny ,t Rdet exture encodi ng
part of the encoding system Wen the field-based shape notion 20

conpensat i oprobabibotyetkaveshehealinel dfbased tawigedn picetlorcuafresttdpe 68
fromthe field-based shape notion detecting unit 67, it generates a .

fiel d-based>®rdi codod Hatd P5rlshipebeinehebyr ADRPSENG éndd@aPidiity 71
then arithnetic encodes the shape_data_2 of e . first fi.eld in the intra 2~
rnode and fﬁ??ﬁ%rpﬁ?P?ﬁﬁét?%lgﬁcaae%n?ﬁg §ﬁg%§X&an noﬁ%fhg %qaﬂgﬁﬁtﬂd
uspng the fiel grpased,predi cthipnpdatambaEedn@Be EBchn olNe elegiapEde. The
shape encodi ng node selecting unit 72 selects either the coded result

obt ai ned i rbdded i anid af MOUE-Pasédepeededtieaubiatabtarnetape .t h@nlyt @narode.
30 The shape encodi ng node selecting unit 72 selects the one 25 February
2002 68 haviomtextshoan dre codepsradt hor Thetbekbet édamer-based eadddd edasul t
is then furnished as_the, coded shape data 78 of the first field together
with the smRBRESRIGHGE FYHeA?ht of hat FBAPS i ABACALERG EhHe VEIVeM8d encodi ng

mode. The 4;fferent inter contexts can be prepared for the frame-

25 based prediction data for shape and the field-based
prediction data for shape, respectively. Furthermore, only
one probability table can be prepared for inter mode.
Alternatively, two different probability tables can be
prepared for inter mode with frame-based prediction for

30 shape and inter mode with field-based shape prediction for



5 local decoded data 73 of the first field is furnished to the context

conputing unit 74 for encoding the second field of the alﬁéﬁeBﬁ@ﬁ&moz
currently being encoded. As previously nentioned in First Enbodi rrent,
entropy encodi ng ot her than the arithneti% encodi ng can be 10 applied to
the shape encodi ng process for the first field. Next, a description will be
made as to the encodi ng process for the second field. The encodi ng process

for the secqpd Ei,elr‘é:ﬁ%%Ettl%eg‘}ne by %{Q%fé&ﬁ@'é%é&é’&oér?%&fﬁen&l)

Conput e a cont éxt' nunber Gsed“for ‘inter-Iine 15 prediction. Provi de an

estimate of ohhe baegehtRirxebntwxentd phgideEncodes tHomther capput ed
context nunber used for inter-line prediction. (3) Entropy encode the
predi cti on encodiskowlysgetmhe Zrdtihfefrarcarece digtyweercahe smendlingal ue of the
pi xel and its grediqtion or predicted value. The above procedures w |l be
descri bed i prgpeliéd tiletablehdseiprgased Hakstintaie AU extASPPBREY uni t

74 conputes.a context punber used f.or the inter-line 25 prediction.
Referring néRt 6 PF@)FRT&tlFt PR NGR PIOESH & at%esfﬁﬁ/ﬁpsh%}“f he cont ext

constructio : in - | .edd iaggg i ~44 redi cti on,
an esti mat egg'%BPﬁ%‘Qﬁgl’ gr'éflép ;g;ée(%tfr (ryg%{ 'y éiltnqg&;%cfodgﬁeﬁgjiisi%%%%% llr“gm
the val ues ef c0lbBRsPEXBkEdaERABACH @R FOIElsHAPRES 1By eade@nchginder the
line on which the target pixel is |located, as 25 February 2002 69 shown

in Fig. 15.cdmpacedtexthcohpuprigr74rtommetoesng cysten. nunber 75 for the
target pixel currently being encoded in the second_field, which is marked
with “?', fromthe Ya@heshef shaRer eprREfs 9c Foder S§HFCELADH Y. 345 in the

gxﬁicinity SéléQEst8£8e%rBRXSho%%C%%%iQ t&% %@ei%'é£3@33£6¥“%§&é¥Ltﬁé G
inter or inter-coding mode with frame-based prediction for
shape, and the inter mode with field-based prediction for
shape, the shape encoding mode selecting unit 34 selects
the one that offers a coded data having the shortest code

15 length. The shape encoding mode selecting unit 34
furnishes the coded data which has been encoded in the
selected mode as the coded shape data 6, and the shape
encoding mode information 7 indicating the selected shape
encoding mode. The motion vector of shape 5, the coded

"0 shape data 6, and the shape encoding mode information 7
thus obtained are then transferred to the variable length
encoding and multiplexing unit 22, as shown in Fig. 1. The
variable length encoding and multiplexing unit 22 then

multiplexes those data together with the coded texture data

into a coded bitstream 23 according to a predetermined

o
[}

syntax.

When the local decoding unit 35 receives the
plurality of arithmetic coded shape data 33 from the
arithmetic encoding unit 32, and the frame-based and field-

30 based prediction data for shape 27 and 31, it decodes one



u.l (2) The prediction determning unit 76 then forns a 10 prediction for
the target pixel currently being encoded according to thei%f@Wﬁ 2Bt ext
nunber used for the inter-line prediction. That is, the predictio
determining unit 76 provides an estimte of the value of the target pixel
currently being encoded fromthe computed®ontext 15 number 75. Arule to
determ ne an estimate of the value of the target pixel according to the
context nu 7 . provided. | n I.Ag redi ction. For
exanpl e, when t?é?igﬁﬁﬁéﬁ%) t % % %@m%?¥glégggétﬁgéhghd%ﬁg gge all 1, that
i's, when they&UdEXlg RbThete | Sh&4995%nt b8 NG HEdET 1R8othattdandet aBiXehen
marked with " ?' is estinmated to be 1. Wien the val ues of the other pixels
cl through cfhizxrarshexsl ke ddmbded, shvea daeacast exlooaibdecbsied, shhpeval ue
of the target pixel nmarked with '?' is estimated to be 0. Such a rule is
predet er m nelitaPriedi dtaad exanrke arehemushebshapedepsofddngan®dene pixels in

t he_second field of the alpha block currently being encoged. TBe

di f1 er ence~bét H4Q0 et lQ&ﬂ?ﬁa?ﬁet+ﬁ¢?%f@% envkER CLAPERPRFeBei ng
encoded, whi i r k i 2 i H 5 J1s pEedihgeti

predi cted vﬁq&}é}%&r\%@t g%r%Mnée%‘%%/’ t%ee pircgcd?%t?%%g le{lér?ng%lgnagu%ggo%si s then

25 February 2Q02ZhEQeC QEUY e e it € td b &Ed Oln CaRe haXEe2Nio@E three
possi ble values: Z, 0, and -1. Using context nunbers for inter-line

predi cti on aeipmyt ethel draakl-Hdmedipeustdidtidihedstea ofiolr f skhdeof 7t heThépha
bl ock, a small difference in the 5 position of a noving object between the

two fields éPciHe dasosadcddrg ditadh e et etteednin heheeshape
pOfsibiIity t hat the prediction eé;or of eac i ngreased. The
en

e
Fopy. entBEMAG Yt BF7 SR Sl e nel r AitindEhegLey SeHTeREE ot che
i at j ] =0 t i . t
appr opr i ai  AORY RO YR A5 14D 8 oNg! N RECEEARD. nbg Nt T 0PY

encodi ng unit es the co t~as the coded s e data 79 of

the second hpehdn Nempeddstidn ANt NBY, khdBdee itetthereXemPbaing unit
enbodi mrent shown. It Is apparent that another encoding 15 net hod ot her than

t he arithnmeflBc femcodiengroeelsesd foan dneagsiody fidre ermotksppndiend i eéxtwoe be
referred to, i.e., the first field of each al pha block to be encoded of an
interlaced fR&Ae. It is also clear that the context construction nentioned

SRR 1 SR S e e
decodi ng prepBss i RenTBbECE hROW e it NefyeHAHEK! SAS LA | edSigipTdned.
shape data of each interlaced frame to be encoded, motion
predictions can be formed independently for a pair of the
top and bottom fields of each interlaced frame, and
20 therefore the encoding efficiency in the inter mode can be
improved as compared with the prior art.

Numerous variants may be made in the exemplary
embodiment mentioned above. Instead of, when encoding each
alpha block in the inter mode with field-based prediction

25 for shape, encoding each alpha block by combining the pair
of field-based shape prediction data for the top and bottom
fields of each alpha block included in an interlaced frame
currently being coded into a field-based prediction data

for shape 31 in the form of a frame, as shown in Fig. 4a,

30 the shape encoding unit 3 can arithmetically encode each



As previously nmentioned, the encoding system 25 according to the fifth
enbodi nent can encode an interlaced shape data by forning2§¢ggh%y for
one of the pair of two fields of an interlaced frame to bé enco usi ng
the other field. Thus the present enbodi nent offers an advantage of being
able to inprove the encoding efficiency 38 as conpared with the case of
arithnmetic encoding all the 25 February 2002 71 pixels of each al pha

bl ock to be d Im I i ggﬂggg i t ig. 15,
there is il Iagsrbtq}%a?g—c?%gn %%ﬁlﬁid&%&am shovﬁ%t%%xﬁuggﬁ?ggogggnguti on
pi cture decedichy oFy HheMpGGeOoIdl N d1al-daded hpethis Idmt detat her psrapal,

i nvention. The notion picture decoding systemis so constructed as to
decode a coded shiotwst ieamigpneitat edChyy wadwiangt ican ppLier etleacoaineg syst em
according to the fifth 10 enbodi nent. The notion picture, decodi ng system of

the sixth eRB¥ANFEFE &&n tdatr adfausd Rdd rich <t i ¥PE BN bat a of each

al pha block to be d oged i ncluded i.n.,an interlaced frame from a,coded

bi t'stream appl i ed tﬁgﬁ fol F&FHCRn BATE-S iSHE (ﬁﬂ(ﬁx%)eWcﬁc%ﬁﬁﬁﬁ?ﬁxﬁﬁ in
d 15_.f I I ﬁ%yé st Q.

iG?e?gPer engébﬁbrg}g?glagggnge%g?g?e?%eﬁoco eé{tghape %%S%;Eggé?ﬁ?né inrcla %Igof

each al pha Bheckaie kerdecededaef sihitfn rﬂzﬁrﬂigmd I regiee, 2 Whiigd £ Beldu ni shed
by the syntax anal yzing and variabl e | ength decoding unit 37, 81 denotes
',0 a fiel dbbasddshepieomotéonodediectiage uniitcl28 saral sthe uf e sdesiadyd t he
syntax anal yzi ng and vari able | ength decoding unit 37, 82 denotes shape
encodi ng no8BaPRf BPR&PPoRCTRERSAF 12Ts e S SRS b bl et xR kY W™ t he

encodi ng progess, ich i.s_also furni shed by.the .syntax 25,analyzing and
vgriable Iegé?ﬁedB%QEﬁﬁgfdﬁFF §?¥°§ﬁﬂE§%'de 5Fb?ﬁ€%§{hﬁﬁﬁﬁs§hﬂéédata of
the second fiekdnohetBecahanankosk Laderdeqadad siigdh doxpso furni shed
by the syntax anal yzing and vari able | ength decoding unit 37. The notion

pi cture decedinp@nsisiem aacer dgongft @htilke vaQ isintt makebedi mardewivdme present
i nvention can be so 25 February 2002 72 constructed as to decode coded -
vi deo obj ecfipldnkased popdictina degcsihgpieon whillch serfiasmanats thp dhe

i rovenent _{ n.the decodin rocess b he notion pi.cture decadin
P l 8 gip 9 y %iously exéiaié%d in

field-based prediction for s%ape as pre
15 the first embodiment. In addition, they can make an intra-
VOP field-based prediction for shape, which will be

described below.

The difference between the inter-vOP field-based

prediction for shape and the intra-vOP field-based

20 prediction for shape will be explained with reference to
Figs. 5a and 5b. In the inter-VOP field-based prediction
for shape, a motion vector for each of the two fields can
be estimated from the decoded shape data of the immediately
preceding VOP stored in the shape memory 4. A shape

25 prediction data for each of the two fields is extracted
from the coded shape data of the immediately preceding VOP
stored in the shape memory according to the detected motion
vector of shape. Finally, the pair of extracted shape
prediction data for both the top and bottom fields is mixed

30 to generate an inter-VOP field-based shape prediction data



system when VOP's are interlaced images, which is the 5 primary object of
the present invention. The texture decoding process of thp Fggn% PE i S
the sane as that of the second enbodi ment, and therefore the description
about the texture decoding 'process wll be omtted hereinafter.

Accordingly, only a description about t he' shape decoding ~0 will be nade

hereinafter. First, a descrlptlon mAII be made as to the syntax anal yzi ng
process and gpeﬂ%gquH iﬁ Rrogessgof shhi s enbodi ment. Wen
t he synt ax analy2|ng an varla eng decodlng un|t 37 receives a coded

bitstream 36, it 15 el endhe wnded shapss slad apodd eeehonf rbheshupefi el ds
of each al pha block to be encoded included in an interlaced frame fromthe

coded bitstEe@méﬂicﬁﬂunfﬁaﬁ(théunopsiia&darseﬂbfmeétu$iog1the coded
bitstream 36 is referred to as the first field, and the other field is

referred toSdapPe ctart@ S rirefiately 1pesedingd VBB di Rkt eHBRPiLBned

b Th ded ta 80 of the f t f
s ari t hretihET: y gl l&?ﬂl?ﬂbtfﬁt I et thafai Ty ESeted 2 hRe el

enbodi nent 5@&3! qggggi o) fpeLd is 25
t hen deli vere pto e gjnape decodi ng uni tga&ﬁ %g%e% fe?&vl\n tgé%heés ape
encodi ng nogded BhapBdan &F HHanidkp Wisihierot hend nédacodedvebape data or

the intercoded shape data was sel ected as the coded shape data and the
fiel d- based Fimtaildly ,vedteorpadfr stfaphafile wherdidieiomtdat aolier wastBetket &dp The
30 coded data 83 of the second field is the code word which 25 February
2002 73 was agsk &Oﬁé'-dmb)fl@ﬁtdﬁoﬁjﬁ SHERH P 1IRNPTAR 37 o eF RoVOBaf ke bBrai ned

. pred | ocal ded f.the fj field The cod
chitbe dat o B3GR PREPECEBA TR 198 or i s T R HERBe et Bt ¢

41. 5 Next, ;the gesgy ption wll be directed to the shape decodi ng process.
Referring next t . there is illustrated a bl ock diagram show ng the

structure of the Shﬁ@@oﬁ‘a(i@@llw #his! mékionh gike JdegWtod B @repeemuner al
84 denotes an entropy decoding unit which can decode the .U coded shape

data 83 of tnheogddogdtbi ¢hds &Brdemdt ef & htedidest smdqtmdmlat ofan heffér st
field which is furnished by the arithneticg decodlng unit 60, 86 denotes a
decoded shaEEed§P&rOﬂlﬁﬁ€r§@6oﬁ@aH%ﬂ%TQMﬁ%ﬂg|@9 ?ﬂﬁik& %ﬂdﬁﬁ?

priedi ot o oroPedigt s aralye,f andNe R o Cfa.%;# LSOl G0 it 76 to

the out put e entropy ecodlng Sani es a prediction

conputi ng uehapeonéhéueh%@rotnotﬂeewfi%t %ttrcaammﬂlﬂgaltansas?éh fi¥es0APEA NG A
cont ext nunber used for inter-line predi ction and the prediction

det er mi ni ngfopi hdpe,~AnBy thel dgtihe noalel owiitihg fyremeedhasesy pdrwd oodiash shape
data of each al pha block to be decoded of an interlaced frame will be
decoded., (f¢rTRBaPErst I efitthes eaco®dd thier Hovst mrffcﬁﬁﬂ:;éhqs%hatzﬁ] and

a1 et o deeods g p28eb2) Fic 2qead e AT oo
el oot g o ealpons gt gn ol e i
decoded preghcthenegemnplat9 ERBoRARENEt MeAtioned above. The shape

encoding mode selecting unit 34 then selects the one that

can offer a coded shape data having the shortest code

length from among the four different shape encoding modes.

25 Both the coded shape data 6 and the shape encoding mode
information 7 are delivered to the variable length encoding
and multiplexing unit 22, and the variable length encoding
and multiplexing unit 22 then multiplexes them into a coded
bitstream 23 according to a predetermined syntax.

30 As previously mentioned, the motion picture



25 February 2002 74 The process (1) for decoding the coded shape data of
the first field is carried out simlar to the decoding pragg%?ngﬂ§ 0N
notion conpensation and arithnetic encoding as previously mentioned 1 n the
above preferred 5 enbodi nents. The decodi ng process of this enbodi nent
differs fromthose of the above-nentionedSexeanary enbodi nents in that the
decoded shape data 85 of the first field is delivered to the prediction

of 20 tha sBEGRAIEL YRR i Dndg B oceullors Pe LAe GifoapaRe 101

of ~0 the secon _ ecodi ng proce ( ; the
cont ext CONMpWHAG @Rl théd HARULES %zﬁf&?iieﬂ% Sparn . used forappheentine

prediction for the target pixel current~.y being decoded. The context
conput i ng 74 reanptiee abaveorietdr it immitgrat/ ewpverhdry ¢heodboygearquati on
(2) for the target pixel currently being decoded, which is marked with ~?
in Fig. 15, iateosddiceg sbhapse dedrit exaingistathay opneddimg i herigd ashermhe
prediction determning . unit 76 then forns a inter-line prediction for

the target 6P§§It@ﬁrPéﬁ?@?q&59u?qﬁ99ﬁﬁﬂjWﬁ#hé;%@ﬁ??ﬁﬁﬁﬁﬁe QBRI 5B number

75 in the sape.nmann t fifth i i b T

prediction &8FéP%tn|§h8a’3‘ni°t%?’7é’rt"h’dsf’eeggg‘% gg‘yharﬁméé}[?ﬁ%}ao%{%%%le | ue of
the target Bi¥gbssUbLeRhkYRRINHACRASSH ABA L 1th GIRDLE 6fa RORG Xt

nunber 75. The entropy decdding unit 84 decodes the coded data 83 or coded
predi cti on eproecdaba eb the sdFdrdchnce drextheaded thiyort hef sy mexiramal yzi ng
and variabl e | ength decoding unit 37. The output of the entropy decoding
unit 84 is ohaachdbetweent kbeprted dtiedisorB@Mprigtiatlaredl ixang. t he tar get

pi xel currently bein 25 Februar 0Q2 75 decoded, which has been
coftput ed by the prefFcPrEX1aEf Vnﬁ%Pi&lﬁﬁFv 1Spdar 13y 3L éhﬁaﬁkﬁﬂﬂed

o555 SREGREEERD bichle oA leplin I o iy AR et

first and sécon each of “of roug

frane-basedoandedfg 481E0kot @Xbrolare et @b dAihdier £ ikbiedy Cinh hase been
reconstructed as a sequence data each having a value of 0 or 255 in the

above processesr modedbli mekddgt @ therkicelidnbasedhetdidif exerpensiat itdre units
46 ure decoding and are also stored in the for |ater al pha bl ock decoding,
as shown i nP@8ipieni efispymREANGoRBd eCthbeddesd Adies it fiislds (pf an

15 interlaced frame even when encoding an interlaced shape
data.

When intra-coding an interlaced VOP by using the
variant of the first embodiment, the encoding process can
be done efficiently as follows. The encoding process can

20 be done for each of the two fields of the interlaced VOP.
For example, the shape data of one part of the VOP in one
of the two fields can be intracoded first. Then either
intra-coding or inter-coding with intra-vOP field-based
prediction for shape can be done selectively for the other

25 part of the VOP in the other field. Using this encoding
method, the shape data of the interlaced VOP can be encoded
with a smaller amount of codes, as compared with the case,
such as using the prior art method, in which the shape data
of each of the two fields cannot but be intracoded.

30 In another variant of the first embodiment, instead



25 according to the sixth enbodi nent can decode an interlaced, coded shape
data by carrying out notion conpensation while nmaking a cggk i t he
difference in the position of a noving object between theaéﬁgghkﬁﬁggﬁ%f t he
interlaced frane. Thus the present enbodi nent offers an advantage of being
dable to encode the shape data nore snoot % as conpared with the prior art
decodi ng system Nunerous variants may be nmade in the exenplary enbodi nent

shown. For ex le, it is process of decodin $ bi%sgrean1 1i ch anot her

met hod otheﬁ”? HRE ST (HHETHI BFFT e %ﬁ% ROt e e cBUPAgeYsfeRP LT
Cth ; ' ¢ X e q

nas neodo S iadi Hlded b MG ¢ 1 ohCaBL Ak o FRL RO 0BPRABPDLLERR! @

conforms Refrdlidyd d¥exdad figha Whodeigcisdéd! ust aat efltarbheek drageam
showi ng the structure of a shape decoding unit 41 according to a variant of

t he sixth erhndiererity 3einmentdrormibdibiovier & nf 1éakd f spape, preflecenor daber a
103 25 February 2002 76 denotes a prediction conputing unit conprised of
t heS cont ext dorputtihey figsim of4 § rafempitemgt ke chrtektMedabet thséatesr
inter-line prediction.for egach pixel in the second field o ach al pha

bl ock to be%&?c dw?&,&é’rﬁetdﬁé’rﬁ‘gﬁtc‘tqrbrf%r d%lf%?%%nbn%?f{n?g %b?fd'

det er m ni ng redj.cti.an : i V. h pi X i cont ext
nunber conp&%ggdgg;tEgggﬁﬁﬁég%ﬁgéﬁ% t|r%?:ﬁ%%gsggﬁﬁTé%sﬁ%%gﬁdggo%?ﬁg uni t
41 of this wvar,i ame @infaier enfdodiidainiaf 3 heasi ad 1k IeidElt neféodené s Oneds
above in that the shape decoding ~0 unit 41 of this variant determ nes the
val ue of eachepitogl anad tblotteoacdrnegklidselaf wAety dapha drpoetledusimg exacmuaber
wi t hout adding the prediction error to the prediction of each pixel when
dethodi ng t h&heepaid Pifelfdelirdrstst shane Bradiaridmtidathel RodEle HFeRt r eam

d d to incl h d shape, d f dfield Th
9" the. docBin oL Sremesr SPin €% A ot 1 aHet  UREe (RS Shaf 1R of

the second thl dekeom ! Kahe (codad SARs daldt Yeddied 8ptedd Sgbiany

Accordingly, th ecodi ng systemo variant can ~0 be "applied to
situation wheneibhedt ks, ssion bit rate is limted and therefore it is
unnecessary to reconstruct the shape data with great accuracy. Furthernore,
the variant can offer the sane advantage as the sixth enbodinent. 25 In
accordance w th anot her variant of the sixth enbodinment, there is provided
a foti on pi eEGPBAJERBAFRAEEE st em i n which the structure of the motion

By oo g, SIRCFERBSHET 09 L9 FUS sox Bysmodyrinl ang e 5t et e
the other vpibaptq¢agrafl 86bwingdthebiiatictud@0df a motion picture
decoding system according to a second embodiment of the
present invention. In the figure, reference numeral 36
20 denotes a coded bitstream, 37 denotes a syntax analyzing
and variable length decoding unit which can receive the
coded bitstream 36 and then generate and furnish a coded
shape data 38, a motion vector of shape 39, shape encoding

mode information 40, a coded texture data 44, a frame-based

motion vector 45, and field-based motion vectors 48, 41

0o
ot

denotes a shape decoding unit which can receive the coded
shape data 38, the motion vector of shape 39, and the shape
encoding mode information 40, and then generate and furnish
a decoded shape data 43, and 42 denotes a shape memory for

30 storing the decoded shape 43.



77 either the decoding process of the sixth enbodi ment or that of the above
variant for the second field according to node informati oRgi A1 a
coded bitstreamapplied to thereto. Accordingly, this var?gggﬁﬁgggggﬁgn
advantage of 5 being able to control the guality of the coded shape data
dynami cal ly according to the circunstancesS. Seventh Enbodi nent Referring
next to Fig. 19, there is illustrated a bl ock diagram showi ng the structure
of a shape coding unglrOefndbl ORePLELHEE RAAAHLN04EYALABLACCA! diAgelo 2
sevent h enbodi nent of the present invention. In the figure, reference

nuner al, 104 wesed esoPielli €bhpen st 0bnea0di WHichStaucCreer ivaf @heaifiramef-or
instructing the shape coding 15 unit 3 to switch between a first node in
whi ch predi chased enooien avecercodizdanddthesegendrabdeand Wirohspr @di cti on
errors are not encoded, While the notion picture encoding systemof the
sevent h enbokk ¥eertbasrd thveedigieian rddtar E05f SPARE 67 .t A@ deDOALSr ément i oned

fifth enmbodi h di ff f .ot her.j h h h d
(15 enbod pepy ey, didfecs tiomsecholhgrdnber, Lhe shapsencedino
i s done, a”dfilﬂl‘?—_e’oégéiﬂxﬁéé &EQLSrET £3 ”Qﬁde’éﬁéﬂggeﬁlaﬂa@lé' Lihpl %‘Eﬂi‘sg} 0 a

coded bitstream i.e., Ich no coded 25 shape data 79 of the secon
field is generiderti-basadidbtedict Dok h@atar Bébr ModrtifeWs0¢hs52haepbedischi on
errors for the second field are encoded and multiplexed into a coded

bi tstream Ascordiegiggodirey ntiborwipich wwan deeoeivg shst eodefl thstpresent

enbodi nrent can vary the %gglity of the coded, 30 shape data dﬁnanically. The
shape encodidffaurfi4r Fhe Iy amsyRasgd Joped 7at Empiakast ar shpEERT€047whi ch
can, be turned or Qoff cording to. the prediction error_codjng
iné?rucpion%Q#1%Qﬁﬂ€iﬁ%éH§ %ﬁ)l_ %ﬁ%?&ﬁ%@d?g%é %%Emgefﬁuf?ggbl9?n9%en t he
prediction ey Seoflird Nsld UalhPisip 4 THaEsmd ofel0dré ndheat 63, thRq 51
activation of the decoding and multi pl exi ng processes for the second field,
the switch |ddncaeds sattestidre pethof | for conmindothei dedddedt bexenteopy
encoding unit 77, and so on. Wen the prediction error coding instruction

informationded4 i53di cates the ,0 deactivation of the decoding and
mul tipl exi ng processes for the second fjeld, the switch 105‘9eactivates t he

predi ction conputinahﬁnﬂptfﬁﬁ,9%%?4%%IQﬁﬁPQ%ﬂﬂxﬂXﬁfﬁﬂﬂchQf %Rﬁi?ﬂ)?ﬁﬁ The
swd ching can e carklad ul RY \{% Ox_resaérﬂ{wi oo nT%]gn pkggd%gtl on error
c f (i 1§' £ tl Into a code

. . n .
odi ng instruction information S mu pl exe d bitstream

per switchi Rgnsthecherchason Pidepdde duE PR d¥fed WO 1BEES &F this
enbodi ment can be al so applied to the other notion picture encodi ng system
of the af or @M i orBitk fdestr gt 1 dm reikhboei deneécte@ Aocendimgkpyvembatnoti on
pi cture enchin% system, ) i )
in the decoding process by the motion picture decoding
system when VOP's are interlaced images, which is the
20 primary object of the present invention.
First, a description will be made as to the syntax
analyzing process and the variable length decoding process
of this embodiment. When the syntax analyzing and variable
length decoding unit 37 receives the coded bitstream 36, it
25 isolates or extracts the coded shape data 38, the motion
vector of shape 39, the shape encoding mode information 40,
the coded texture data 44, the frame-based motion vector
45, and the field-based motion vectors 48 from the coded

bitstream 36 applied thereto, for each of alpha blocks into

30 which the coded shape data of a current VOP to be decoded



according to the seventh embodi nent can carry out the encoding process for

the second field by encoding prediction errors w thout ality
of the coded shape data when a sufficiently large transnlg§ %ﬁ%ﬁ?gpgge 25

is ensured. On the other hand, when serious limtations are inposed to the
transm ssion bit rate, the nDtion pi ct ur edlencodi ng system according to the
present enbodi nent can encode the shape data at the expense of the quality

f th ded. sh tab t th f. 30
or ed §t.°8nee+r?%f€§e%2e§r H oo I Reo i s aRe P 8088 ke aR A 20 g o Goded
embodi ment afi g5 a0, OYANt 268 A6 DERNGeaPLE Lo CRALEOk LN aualy dp of the

coded shape ta ynan1ca1|y according to t ci rcufist ande

Enmbodi ment Re{@sdidy mexd i@rdi@at28n Lbeagei héhl ysthiakeddathl e¢le di agram
showi ng the structure of a shape encoding unit of a notion picture encodi ng

syst em accorghape tdecod Eighimi enbbdi teat coflet heeptesentaitavddt iien. Wil e
the .0 notion picture encoding systemof this enbodiment has the sane

striict ure a§Q1#ﬁeRﬁdtﬂﬁa%&%v@e%%%¥¢o@%@°¢i$9huéhﬁoé?weﬁhesﬁéﬁmerﬁaﬁﬁ§ 13,
t he shape encodi ng unit 3 Ihl nbodlnent differs fr f, the fifth
enbod nont . TGE TG V8 o% of%rincle Fiveres B9 Bfé‘ﬁo Jéema-ﬁaﬁﬁ PotisP 15
detecting u { e c e S

estlnatlgg t exﬂﬁgpe ‘ﬁ§-é2?iec%%%d€$§l%lo eac gl%ﬁeagﬁ g CEBES 48

encoded of aid raea.rllm%h franEndyr il @rbaHad tRodibrcabmgeaeeedonhangtdat a
of the first field of each al pha block to be encoded, and 88 denotes an 'O

entropy encdd.ng Tv@ tcosted ht exanies odatea t 5 ﬁsldacw@edopedemecreﬁlbykthe
delta vector unit 87 and then furnish the coded shape data of the second

fitld of eadiealgiechidaprea dlafe et obecledorehePeF cabpbachbeakment
arithnmetic encoding W % | on. predlctl |s o rrled f|r t for one
of the two fields of §%Ch % Ié? 1§ e % Eb OPeferred
% " BT e el gl et vkt e
field. For hhel&@mgcem il ihife eanfytal phecdd ek dwibe3 rngodedes atpanl |
coded information indicating the texture encoding mode
15 which was selected upon the process for encoding the
texture data and then egamines the decoded mode
information. When the texture encoding mode information
indicates that the inter mode with frame-based prediction
was selected, the syntax analyzing and variable length
20 decoding unit 37 isolates a frame-based motion vector 45
for each macroblock from the coded bitstream 36 and then
furnishes it to the frame-based motion compensation unit
46. The frame-based motion compensation unit 46 then
extracts a frame-based prediction data for texture 47 from

the texture memory 51 according to the frame-based motion

]
w

vector 45 applied thereto, as shown in Fig. 30. On the
other hand, when the texture encoding mode information
indicates that the inter mode with frame-based prediction
was selected, the syntax analyzing and variable length

30 decoding unit 37 isolates two field-based motion vectors 45



25 February 2002 ~0 delta vector in the horizontal direction is estimated
by referring to the local decoded data of the first fieldszeB $%gb@§a

bl ock to be encoded and the delta vector is then encoded & cbded” shape
data of the second field. The 5 encoding ﬁfthOd can be inplenented for the
reason that the shape data is a binary pldne including a plurality of bits
each having a value of 0 or 1 and an approxi mation of the shape data of the
second fi el df&arl?ei?ﬂq L& HSb by §f'd>ﬁ\t£1@8 é@@eaha@esé%amofast a%df khgh field
in the horizont ~0 direction using the horizontal small delta vector. The
encodi ng pr eressddPraddierdinséhdés et Kemstdlobkei piebea- Bagedrrmalﬁ&bnas t he
fifth enbodi ment nentioned above. The encodi ng process is carried out by
usi ng t he faldmpsinsptpgracethuitestd 15 Fhe sfiebddeasadvmotdeni sotpeasasdonn t he
following manner. After the arithnetic, encoding unjt 71 arithnetic encodes
t he shape d&ﬁ&ﬁﬁ4%rﬁbqqr%ﬁtﬁq%ﬂ% %fpéhﬁhoﬁl%h%l@TBEReQOPSEdéﬁEéaéddé§ﬁng

the fiel d-bagsed pr ctl shape_ 7 t he ,sha

sel%ctlng urfid* ff 'gpég ??ﬁ%l%ﬁ %o%.?% g gg8 g§t£r9§ of the
first field r e e d
detecting un%% g%& eternlnes}?ﬁ%pgﬁgﬁ%%&%héwﬁéf?g%gg?ﬁégi%%%?Msﬁgggoaata 2
of the secoR@chioglsd 4ign dpiel e i srato di dregtmDresv tRer papechbrft eibhe-I ocal
decoded data ?5 73 of the first field so that the shitted i nput shape data
2 of the sebased ipeled imdsitorapiatoxifmt esextundied T otal gerevded dafae¥@-of the
first field so as to detect or estimate a delta vector having a, magnitude

cor r espondi B§Sed Pﬁédﬁﬁqﬁqquf%ﬁﬁnﬁﬂr tﬁﬁ?%ﬁﬁf?@nga%n%%ﬂvn éndE%Fneaoas t he
30, umber OBJR% k’e Vt\:kx]:r%hér{;cﬁo NPty r;aaplentdoaérﬁ‘atlé g@g%ugﬁg 2002

81'%hi f t ed area is per%orne

estimat e th%h@ellh%r\ée%gre wa ﬁ&%@éé”d e O Sh vEPESy CH sﬁ:.%sléitéaom 1
pi xel to '~ or 4 pixels. Next, entropy encoding is perfornmed on the

detected 5 debMat%ecb@ﬁedTMQﬁyﬁﬁéam/3ﬂuxnﬂrnpnuntnéﬁh¢xﬁémrns appropriate
entropy encoding such as Huffrman coding on the delta vector using a

pr edet er ni negmpgnisabion dsgclararicution tRlar ¥ Previextiye esptedhed, the
‘notion picture ~0 encodi ng system of the eighth enbodi nent can encode an
interl aced Bh8pESdat a by substituting a delta vector used for estimating

shape data of o ie of Ao e t pe data of
an%ther field mhlchﬂgéﬁfskﬂe Fﬁ%c% % Mgﬁd' QEﬁELé pénga a of the

other fiel deekbufecacdbaghy p&%@e&@ese@héﬂﬂyxﬂdﬂﬂﬁnéﬁiii agnadvant age of
bei ng able to encode the shape data with an extrenely snmall anmount of .

codes, as coapaebilewilthgthe deasding whnich 3]l extmqixa scadedandwtabpha

bl ock to be encoded are arithnetic encoded simlarl 0OIlna varlant t he
above- nent i 8a&8 éﬂcéapﬁgtﬁﬁtﬁ@@eéc@@ﬁﬁﬁﬁ$QW)%QKﬁRﬁﬁ%ﬁ41 SRt detrd can be

Sbove S0 astEBRCATIIVEEE AN SHcaREng BROES SR ENY Ny ot wibitt e

engodi ng et bod,, pf éH@o@hﬁBtﬁo@@bQ%E%Eﬁht@@% indicates that the intra
mode was selected when encoding the texture data, the coded
texture data 44 of the macroblock to be decoded is the data
which was obtained by encoding the intra signal of the
corresponding macroblock. When the texture encoding mode

information indicates that the inter mode was selected when

[\Se]
o)}

encoding the texture data, the coded texture data 44 is the
data which was obtained by encoding the prediction error or
difference between the intra signal of the corresponding
macroblock and the prediction data for texture which has

30 been obtained by the above-mentioned motion compensation



25 the other encodi ng nmethod per VOP or al pha bl ock. The notion picture

encodi ng system according to this variant can carry out a i n ocess
for the second field of each al pha bl ock of an interlacede?%ﬂﬁﬁﬂaxgﬂ@%t

reducing the quality of the coded shape data of the second field 30 when a
sufficiently large transm ssion bit rateds ensured. 25 February 2002 82
On the other hand, when serious limtations are inposed to the transm ssion

bi , th i i di ) f i i d h
Shape dafa OF IS Socarlt MU ST D otk SreoheePheet PaceitFfame.
at 5 the expenaguQl ddis dualiden of ddissosecshape dgia o bherseeond fiel d

by substituting only a delta vector estimating the shape®data of the

second fi el guidn¥mAdtg omapeviaise gct heardd rsd da el drh osadbeienapendata of
t he second field. Accordingly, the variant offers an advantage 0 of being

abl e t o contteoit urtee dgealding amittheé Z aabts sttepef thane-lodsedcohr af phad bl ock
dynam cal ly according to the circunstances. N nth Enbodinent 15 A notion

pi & ure decHdiSf§ PFECERtdCPodfitfy i £aititae chbdh neht f6Pmt Bae pfeamart

i tion i truct d ded bit st d by th
ot on i ot BPE S BaiE 16 DER R St G B I St ety heRs el grih
enbodi ment . t?l%ed%%g%a Fa'e&ttlkarr% g%%%dlsfagoid/%se@ > Oy AL b NGnd Or L 1gy ni nth

enbodi ment can encode i nterlaced video object plahes or VOP's. The texture

decodi ng pr @eesged tefithrendedia ®y iins dHee isAer asodédat of the second
enbodi ment nenti oned above, and therefore the description about the texture

decodi ng process wi Nexbe thet tedcZiphdoa wifllebe Adomatiatyltg the \shape
description about the shape decoding will be nade., The notion picture
dedodi ng sySEERF4PIt RFSCERBodi MBACTRANS MeXark® Ftirdrct Ur RAFS HES si xt h

enbodi ment shown in, Fi.g. i t.h _exception .that .t he coded sha ata 83 of
the second ngPatfgtFSpFaégSngdéa@ﬁ 0 é’(?wd'é’l% thveecs’[tou ra"ancfp"LtEht %hape
decodi ng unghagé BagodingZankePiyary ra0Q2e83 iiiresr &ds Hdtd Uhifne AT ST, @
description will be made“as to the syntax anal’yzing process and the

vari abl e | epgt Heflecedi agfpaneedaset mbitd oantreditaantof \Mapd hiencaideaX in
anal yzing and variable 5 I ength decodingaunit 37 showmn in Fig. 16 receives

a coded bittheemptden vectoskarés stipecdded SShaisaat®sa soff ramerh#sade two

fields of each al pha,block to be decoded fromthe coded hitstream 36. The
£1181 d that F89BStPAELBR FPTEENSAEAPPNENLANA 167 SATEARCER Ve T ABiP T o as

the first f£§£gd motion vector of shape 54 and then generate and
furnish a frame-based prediction data for shape 56, 57
denotes field-based motion vectors of shape included in the
motion vectors of shape 39, 58 denotes a field-based shape
>0 motion compensation unit which can receive the field-based
motion vectors of shape 57 and then generate and furnish a
field-based prediction data for shape 59, and 60 denotes an
arithmetic decoding unit which can receive the frame-based

prediction data for shape 56, the field-based prediction

o
w

data for shape 59, the coded shape data 38, and the shape
encoding mode information 40, and then generate and furnish
a decoded shape data 43.

By using the following procedures, the coded shape
data will be decoded.

30 (1) The shape encoding mode information is decoded.



~0 and the other field is referred to as the second field. The coded shape
data 80 of the first field is the code word which was ari%?qg%ic eg(ﬁged by
the notion picture encoding system of the eighth enbodi me 'Yahe @ sent

i nvention, for exanple. The coded shape data 80 of the first field is 15
then delivered to the shape decodi ng unit5441, together with the shape
encodi ng node information 82 showi ng whet her the intracoded shape data or
the i ntercoded shape data was sel ect ed upon t he encodin rocess and the
moti on vector of shape) SNGufRh T9ES i FRet CRoleChRESs8 eégg € & coded shape
"0 data of Eﬁ§?§£§ nd field is the code word or coded delta vector 90 which
was obt ai ne y enttropy encoding a delta vector obtained by prediction

using the | ocal deCOﬁﬁd Mt BoRfcdMiSedddsioni et deaNexta bhie degcehption will
be directed to the shape 25 decoding process. Referring next to Fig. 21,

there is illglsdpatdebad bh@ckrotags am showi ng the structure of the shape
decoding unit 41. In the figure, reference numeral 90 denotes a coded delta
vecbor which is furnishe hnetlsyeneadbmal i2¢ Hgdand gafPabRat| engt h
decoding unit 37, 91 30 denotes, apn entropy decoding unit which can decode
the coded SHFHRERY DH0RBLELPh: vector 90 and then furnish a decoded

delta vector 92, and,93 at.es recti e j ] jch can
generate a decoded s hfpegﬁgﬁgaffﬁo&{%rg&sée@@on%% ggfggﬁ?ﬁegggégggé shape
data 85 of thipid i3ptpdd @I EndiSing %f@césadeliﬁ_ ¥66t 8hc8dinBYytHsel BHapBE
foll ow ng procedures, the coded shape data will be decoded. (1) The first
field is decodediinid movd | ionf mongpeitsat | othansyatax hapalygzdegodndg. ~0 (2~
The second field is decoded by generating the shape data of the second
fiedd using vardaidle danatordecpbing odeks 37)fypkhgecharfigrifetB8ded shape

dat f the first field J ied out siml to t decod
based on Mo ERSIF Stiors AV IRE Y (BT HEEROHLRY HEBPEs| Bhsly

mentioned | e MRS 4 ol dBiley NSS! OhEalilEodRsgE! P T On

about the process (1) w om erel nafter. e decode ape data

85 of the fiinFornadlidbd stodel IMRAEAHO sHEbE BAOSdi 9 Hode 9ePeraatDgnunit
93 to decode the second field or
40 represents the intra mode, no motion vector is applied

15 to the shape decoding unit. When the shape encoding mode
information 40 represents the inter mode with frame-based
prediction for shape, one frame-based motion vector of
shape 54 is applied to the frame-based shape motion
compensation unit of the shape decoding unit and it is then

20 decoded for each alpha block. When the shape encoding mode
information 40 represents the inter mode with intra-voP
field-based prediction for shape or inter-VOP field-based
prediction for shape, two field-based motion vectors of
shape 57 are applied to the field-based shape motion

25 compensation unit of the shape decoding unit and they are
then decoded for each alpha block.

The above-mentioned processes (3) and (4) will be
described for each of the shape encoding modes hereinafter.

When the shape encoding mode information 40 represents the

30 intra mode, the motion compensation process (3) is not



, 0 reconstruct the shape data of the second field. In the decodi ng process
for the second field, the entropy decoding unit 91 reconsbsuehs, dghs a
vector 92 fromthe coded delta vector furnished by the syntax anal yzing and
vari abl e | ength decoding unit 37. The 25 correction data generating unit 93
then generates the decoded shape data 94 %f the second field fromthe
decoded shape data 85 of the first field using the delta vector 92. A

hod of shifti. h it h i i i | ph
b1 ock cur r oniAy o it rboaiis Nidh e h ot banta ek FatEd bl Bed b tor e
pi xel s defi %gﬂ,&% tg}ﬁdly -E}theéer%%Bﬁeﬂ haq¥e6tohg BA1ENEWN kN Fig.
use as the "net

22, can be od of generating the decoded Shape data 94 of

t he second fapid dd ap e deciodetksivptestd andSunitt be, f andt theel d. Any
pi xel 100~in Fig. 22 that has entered the 5 al pha bl ock upon shifting the
pi xel s has tdre tdanes ivaldes cabi nchairaid} se®rthen xedmpnt ehea sapptekhefpn t he
sane al pha bl ock. Another nethod can be used as the generating nethod. The
decoded shaS@datd sy £fd e IR RARE hedir e ethnbet R dIpRPEed 88quence

of 8-bit binary data_each . havi a value .of 0 or.255 in degi thr h the
above pr ocefz‘ggmarlél 551‘%'\/@{}& t{}gmf hoé“ajfi? ane: b%%‘g%d aalaa?? e‘?%’-gﬁggé&ﬁo?ﬁ%n
conpensati o it $1F t r i t i Rt ape
rerbry 42 {orH St r R e ol T et ad g e et BT DL SE e ZELET e
noti on pi ct gife tHec @AirR@ S YitiD aec @ Gdl twy thef air i iy epdotheesamean decode
an interlaced, coded shape data by carrying out notion conpensation in
consi der at i probfbridtitgns apdieneen tthest 'Eedarhenfenawdine| dee rapedi ngly,
the notion picture decoding system of the ninth enboq%nent can, be apglied

_tor?_t he situfftén whdfe cORES: S S8téh 34 o% a‘i}?eei%lﬂ’ iR ERCHNHE t FRYEf or e
1 umechsiattd o Ceeonsi i A1 St i i TP aEcutos 28 |1

a variant o exenplary e 1 one he” structur

ni nth enbodi,gent bs BOoBRI Hed wint ddigzdecodi ng system according to one of
the other preferred enbodi nents nmentioned above. The notion picture

decodi ng system of Whea thaei ahtpes encoddmst mociee d oMM t3ibrswWid@ ch bet ween
t he decodi ng nethod using the delta vector
represents the inter mode with frame-based prediction for
15 shape, the frame-based shape motion compensation unit 55
shown in Fig. 7 carries.out motion compensation for the
shape data. The frame-based shape motion compensation unit
55 extracts a frame-based prediction data for shape 56 as
shown in Fig. 3 from the shape memory 42 according to the
20 frame-based motion vector of shape applied thereto. The
frame-based shape motion compensation unit 55 then delivers
the frame-based prediction data for shape 56 to the
arithmetic decoding unit 60. The arithmetic decoding unit
60 computes a context number for each pixel of the alpha
25 block currently being decoded from the coded shape data 38
extracted by the syntax analyzing and variable length
decoding unit 37 and the frame-based prediction data for
shape 56 extracted by the frame-based shape motion

compensation unit 55, as shown in Fig. 29b. The arithmetic

30 decoding unit 60 then estimates the probability that the



25 February 2002 86 according to the ninth enbodi nent and anot her decodi ng
nmet hod for the second field of a frane currently being deggﬂgq)accahgéng to
node information included in the coded bitstream Accordi ¢?r?ﬂ¥ ion
pi cture decodi ng system 5 can decode the coded bitstream while controlling
the quality of the shape data dynanicall yStaccordi ng to the anount of change
rn the transm ssion bit rate. Tenth Enbodi mnent ~O Referring next to Fig.

23, there is_i]Jlustrated a bl ock.di granhsgomﬁn the structure of a shape
encodi ng uni Y201 Lhot?o ?ﬂ"é?l'c]rése cB8i ng ¥y§?gﬁ1r§&88r &Ondg o S8%ent h
enbodi nent 858 Lnyent i ] ' ‘piCcture di ng
systen1of1j§€§§§%é¥|nezéa%g% ?%eeﬁgtggﬁégs%gggpgbgggéﬂgh%ﬁeof%gﬁg

above- nmenti angeh f i rsie sk NERApSh@WPai BgFbY. the bhenshanecangadichgsuni t 3
of this enbodinment differs fromthat of the first enmbodinment. In Fig. 23,
ref erence~nusraded5imencd esequendéevEng+alitvetharyddeeat eaghuhiatyinki @h can
recei ve the shape data 2 of '.0 each_ al pha bl ock to be encoded and then
detect a di frarusntafal0 vctdr5 9bn fé@pimde- noti on vector of shape 68 of the

first field of h_al pha block to b ded. ,In.t t enbodi t,

a:{fhnelsc egcpgﬁﬁgdk4%;%ﬂﬁ;ghPR§:ﬁﬁE§)%ﬁb%@%%ﬁné§95¥§%§iggsé§ p?eh?ﬁ?ion

for 25 Shapererﬂrgetseerrft\égatfﬁéei' - QASRS .rﬁf'tlgti@@ei%oﬁhﬁ%id@ﬂgﬁbﬁtra' vep
ediction for a

field-based p shape nenti one ove I n the exenplary

enbodi ment s gt iich Gy isgthpulf {he stiédDd-1988e8f shhget MBthbgl ds, which
will be referred to as the first field the shape data of which is encoded
bef ore 3U ercogiengathershapie: dd aslodwrt hien ot her 7i eddrikschuti mbthen 25
February 2002 87 referred to as the second field. For the second field of

each al pha BOFPENSGHeOTedFdddie 3R | dtHredi el odlPBachtPFEd out

i ndependent|y. A | L _area jn the. vigjnity. t.he motion vector of shape
68 o the f s ertaRy be i i iR Tl e atefT R aRE EpeheR! o
showi ng t he i I b e i Js : i

field of eagﬁ)h%{eglﬁgggﬁgc%@ta% %eet relér?(cé()El@:'t@edd@'{alna\él t %do a?ﬁ%pggg%ﬁ%gsloﬁlgé%?
each al pha kbeclhapebs senrneodebwnlhis wid f &3 eftdml t vecé Wipdenendbipnazan be
i npl emented for the .0 reason that there rarely exists a difference in the

magni t udes agg¢odidiagt itonshef twme fimlidrbassan grat ioin shepeons ofieshapefs@l ds
and hence ther?[é,[i s a .strong correl gti on betevd\eren the notjon vector of one of

the two fiePBRIARE EREFESP t hdT6t fore I-Hapedrirh apf IR WD cIPRERE 3 biRD
required 15,£0% dgl eRbingcd .omLion deqlan of shaps, 185, e gegond flel d and
coaes ge& ect or an

the amount © I'ncl uded im coded notion v _ a can Dbe reduced by
carrying outhkpe 8bo¥e- rRat aenehritadceTecfdisrRAGEI NG @, SRl area around

the notion vector of the first field so as to estimate a differenti al
vector :0 apdithmeténcddcodinkye utiiftf élenthead ccexpguirtes a context number
for each pixel of the alpha block according to a context
20 construction as shown in Fig. 29b, or according to another
context construction used when encoding the shape data,
from the coded shape data 38 extracted by the syntax
analyzing and variable length decoding unit 37 and the
field-based prediction data for shape 59 extracted by the
25 field-based shape motion compensation unit 58. The
arithmetic decoding unit 60 then estimates the probability
that the value of each pixel of the alpha block is 0 or 1
by referring to the same probability table as that used
when encoding the shape data. The coded shape data 38 is

20 thus decoded into a sequence of 8-bit binary data each



The frame-based prediction for shape is carried out in the sane manner as
the aforenentioned first enbodi nent. The encodi ng process r {{,St
field is done in the sanme manner as the fifth enbodinent.zéﬁgbéﬁgggk%g
process 25 for the second field is done in the sane manner as the encoding
met hod as nentioned above with inter-VOP5field based prediction for shape
and arithnetic encoding, with the exception of detection of a notion vector
for the second field. Therefore onky a description of the notion 30 vector
det ecti on WBViBg Rad&lN&r &4f Pt 235 imeKlafimAL002 88 The fiel d- based

shape notion deteCt%F%ngﬁktagﬁagﬁﬁﬁfgﬁvﬁgﬁiﬁ%%%p%%%%éﬁﬁﬁfEEVEGtor of shape

68 for the first fie e “enco using a reference

shape data $kpredehlst REeSHARG MBI WA+ nWIGR ralvtsp deldpgviggdoq detecting
unit 87 receives the field-based notion vector of shape 68 of the first

field, it spaeahesianstoll saape, ithel Hded d-bdser! e drdtwicn of the second
field, in the vicinity of the field-based notion vector of shape 68 so as
t o 5det ect orompenmatéoa dinfitebS8nishawnvdet Fidd 96 cwwiar) et Metiemence

bet ween the notion vector of shape of the first field of each al pha bl ock
to be encodEAMBRASERAPNOLCFhENEeEHRREr ICat@ -of T I ishP Bt Sharde

encoded. For _exanple, the_search_r.an can _he  abaut pxel i th the
hor | zont al RG0! CPRRPRRRESEN URSY THe SREr At Ferdir el PSP S Tae
estimated i : 0] d afppt | eetyor, ; t; C fd , and is
t hen added énrtéﬁi?ﬁggﬁmg?gﬁ Sggt g?gg}é gtﬁaégﬁl&%c}?{ptlﬁﬁﬁ's% eél'éd%e?o
gener ate a petepenvechamedhlshapehefl ihkersvoend ifdlel-tbasHie dreal it tiased
shape notion conpensation unit 69 then carries '?0 out notion conpensated
pri@di cti on fatat fiersebapd fEehdsagoedditegthe tindraptiodh fiedidbrbagedhape 68
in the sane manner , as thgangtion conpensat rediction for the first

b

d
field..FinaP¥§?l?F%°?i€F SEd?EﬁBSé ﬁﬁt?gﬁw%oﬁﬁbﬁg%ﬁﬁ(ﬁ1 rﬁW.QQ? gener at es
the pair Of%Q%E%Qﬁgﬁéfghgﬁeghggkggagﬁgg %Eefg%oggﬁgﬁﬁt%%ﬁk@gn&hﬂ%ﬁ}and

second fi el he™ari netir¢ enco uni t t hi s enbodi men hen

??;:r{e ezaggg véSEotHlbA- §9Qgt>@gs pr Qﬁﬁiiedt REeBESN. - CalieNd iRI1QCHTT 4B ighh e
- predi ction data for shape, and the inter-coding process using
t he fi el d- hasetoprechsénoat lahauhdr SBapken delivers the intra-voP
15 field-based prediction data for shape 59 to the arithmetic
decoding unit 60. The ;rithmetic decoding unit 60 computes
a context number for each pixel of the alpha block
currently being decoded according to a context construction
as shown in Fig. 29b, or according to another context
20 construction used when encoding the shape data, from the
coded shape data 38 extracted by the syntax analyzing and
variable length decoding unit 37 and the field-based
prediction data for shape 59 extracted by the field-based

shape motion compensation unit 58. The arithmetic decoding

unit 60 then estimates the probability that the value of

ro
[$2}

each pixel of the alpha block is 0 or 1 by referring to the
same probability table as that used when encoding the shape
data. The coded shape data 38 is thus decoded into a
sequence of 8-bit binary data each having a value of 0 or

30 255 in decimal.



30 like that of the first enbodi nent nentioned above. The 25 February
2002 89 differential vector 96 can be encoded by using an Lopr.i

entropy er_coding method. As previously explained, the no Q’ﬁebg‘n‘%%b@z
encodi ng system of the tenth enbodi ment can encode an 5 interlaced shape
data by substituting a delta vector used3Bor estimating a notion vector of
one field of a frame to be encoded froma notion vector of another field
which pairs up the forner field for the notion vector of the former field

of the frame. Accor dihfglsharehdafresehiwvhirkentatihest BeFerStaHCA8¢aAfade of
bei ng able to reduce t mount. of conputations, required for estinatin

fiel g based S{?&‘-}%‘ﬁ%é’é{]gar‘ .Jotf rlélh%%%y a _t? h%a%ﬁo%?l‘{ggg éoggguﬁnotgogg&rngti on
vectors. 1°Jgouenid SO0 BN JIRTANY Sk NOK RO EbGve2BroblStes! 9n
illustrated a bl'ock diagram showli ng t'he structure of a shape decoding unit

of a nDtion fHeCHY R dRGIE Kh S YA Bcs ey 10 eRekl g¥eniBredbed Berh Of
the present invention. The notion ',0 picture decoding systemaccording to

t hes el event ltherfodimeeiita safd tarel piieslehibasekmotoion scempenaatiant edias to

decode a coded bitstream generated by the notion picture encoding system
accor di ng t 46t Radafidr Eeanttiesrarre dairdimsbRMentS 2hsEi gtopad iafehence

| 97 denot 25 fi el d-based notj t f sh f first field
of each al pREAELAETES thd 2o dEFad 1o VIR it o | FPLPHHEd 1 ae, and 08
denot del t i i fof tEESH i t f
enotes a delta vectqr Pglég\gog%éh)ﬂglegﬁé £Nce e f’ﬁ%ﬂ“% vector o

shape of the first fie ock to be enco nd that of a

second fiel dc2@rafingaeh anhadddfk dibiEiieodeth dbdésdei anf urni shed by
25 February 2002 90 the syntax anal yzing and variable | ength decodi ng unit

37.0 The not ionepilareds decedi rsjapestdarhadgoraimy iy tdwet eheveonh enbodi nent
can encode interlaced videqg _object planes or VOP s. The shape_ decodi ng
process of FERMPEHSEHEOH WBAL G FaKid% ACUTAGECDILR heh’ L bhECERPSR| ABNt

i d ith.th i f f d di d i
Tettor o oRBYS phegtiRar o B My bt sutirCh b e S B " ER0ds BEN Th
that of the,qt hgtelhalbda andnfher afRie e e Ptd b ahnith £ oaffeﬁ,lean

. difference between 10 this enbodi nrent and the second enmbodi nrent w be
made. |In thadpaasege efbsdifentabliehed rRintlodéOR He alltbpmstat prmsteti on is
carried out by using the field-based notion vector of shape of one of the
tvid fields, smabthlw BE Bempefredr ed tiho tde piydon @t fdegeiine sysfrmdat a of
which 15 is encoded at an earlier tine as conpared w.th that ;ﬁl{ t he ot her

field, so that the FFBPUOBEs¥ATABPENTGICcPEr SHEpENS SRR fiel d
which wll ] field.
tch w V\g@&?%ﬁéﬁ@d F§8w?ls. the %.%C%%%a.l{egltd Eh%t{)ﬁ%&cf%?dthg Og fiffe MOV €

specific, e syntax anal yzing a vari a gt h 'decodi ng unit

37 receivesapjcppledibi Hébb@éﬂ‘%?’ﬁ\etihbde)étsr =% Wrediff arentpdorestor 98
fromthe coded bitstream 36. The shape decoding unit 41 then adds the

di fferenti aleveding 98stemt hanbitbled- besed imyt methoettagrheaf Srmpet!8y of t he
first field so as to determ ne the fiel dbased notion vector of shape of the
se€fond fi el ritrheet i€ efeaedbapnfesnodes ¥hiishd G IRERRdhe S A procedur es

as of the afereentioned second enbedifEnl: 1o the shape data, can be

used by replacing the arithmetic decoding unit with another
unit which conforms to the other decoding method.
In anther variant, when the shape encoding mode

25 information 40 represents the inter mode with inter-vOP
field-based prediction for shape or intra-vOP field-based
shape prediction for shape, instead of combining the pair
of field-based prediction data for shape of the top and
bottom fields of each alpha block to be decoded included in

30 an interlaced frame into a field-based prediction data for



As previously mentioned, the decoding systemaccording to the el eventh
enbodi nent can decode an 30 interlaced, coded shape data %ng,r rﬁﬁg %ut
not i on 25 February 2002 91 conpensation while making a rect 9 t he
difference in the position of a noving object between the two fields of the
interlaced frane. Thus the present enbodibfrent of fers an advantage of being
able to encode the shape data nore 5 snoothly as conpared with the prior

art decoding system Many wi dely different enbodinents, of _the present
i nvention H%Faﬁ@ Sansty “?ﬁﬁtf’ ?4rﬁff%QﬁWTrips%??rtgandascope of

the present _inventian. lt. shoyl under { knvention
(he present shAE LAl chligh kel Rl pprbdd ol dbino igsent by

speci fi cati @achexgeRhedsopehhintebhdtt e @PRaNdRs £d aiddecod® £REN ¥8H¥q2002
9?7 WHAT IS CLAIMED I'S: 1. "A notion picture decodi ng system whi ch can decode

a coded bit shapandabtaofeedaby @lehd g orkmio de Mgiaded ecofotpe i Seamef a
sequence of interlaced i mages each having its texture data and shape data,
colpri si ng: Thibi verieam saal piderf ¢heeaametadupntiaod As oialy @bferedom t he

coded bitstream for each of a plurality of small regions included in_an
interl aced Pﬁaﬁ@etBIS§er6eﬁe@8%§Fﬁmﬁﬂ§dF%?quqﬁgcéhﬁ%?shéﬂ%e §G09¢9)

shape encoding,7ede (o0l OhIRLRN ALOkEALI A0 BIdIETL I SRt R NaRe; dat a 1 s

Le
a data encode rame-based not i on conpensa predi ctTon or

fiel d-based gghien;iaORRENEBLRC ORI @dHaglel.ON TN G dcdn it B bas&fle D | ON
vector, of shape or field-based 15 notion vectors of shape; frane-based

not i on conpeheat daspleged.f or nmaki ng a noti on conpensated prediction for
shape of each of the plurality of small regions to be reconstructed
acBording to the frane-based notion vector of shape so as to generate a ?0
frame- based_pre ict'og,data for shape; field-based notion conpensation
means for nﬁﬁ?ﬁg gmbodiment

Referring next to Fig. 9, there is illustrated a
block diagram showing the structure of a motion picture
encoding system according'to a third embodiment of the

15 present invention. In the figure, reference numeral 61
denotes texture predict;on mode information indicating a
texture encoding mode selected. The other components in
the figure are the same as those of the first embodiment
shown in Fig. 1.

20 The motion picture encoding system according to the
third embodiment of the present invention can be so
constructed as to encode video object planes or VOP's. The
description will be directed to an improvement in the
decoding process by the motion picture decoding system when

VOP's are interlaced images, which is the primary object of

[aNe]
(4]

the present invention.

In the first embodiment, the texture encoding mode
and the shape encoding mode are determined independently.
On the contrary, in the present embodiment, the texture and

30 shape encoding process can be done while the texture



notion conpensated prediction for shape of each of first and second fields

of each of the plurality of small regions to be reconstrug&gﬂ acco?@s gto

the fiel d-based nmotion 25 vectors of shape so as to gener &Pe BYaEPPhased

prediction data for shape; and decodi ng neans for decodi ng the coded shape

data of each of the plurality of small regi ons to be reconstructed by using
either the frane-based prediction data or the 30 fiel d-based prediction

data, according to the shape 25 February 2002 9: 3 encodi,ng node
i nf or mat i on.eTEOdA M i RIRKEE D R &Rt BHPRAI BRCEIARHeRBHE a coded

bi t st bt ai ned b di tion, 5 pict Lsed
of i nt or | acod ARG A A iU HEFTTAST it vr el ot & Rl ERafcofar]. *oHeree
coded bi ot AR B e A o e The et riody

interlaced igrage d1Q1paddl reanisdy 161 atbor ek bereodadoghagepdahas €3)
texture encodi ng node information indicating whether the coded texture data

is & data erithedechnalius fom erdta etk mot e xis Tt orpeos acedbpeediEfevanoce in
fiel d-based notion conpensated prediction, and (3) a frane-based notion
vector of sldyse pesSitsan @fd- Bt HDIIRILeRRteed? thapewos fafedpa’éd

oL ON £OTPEISAL 20 T L0k . R ALLEY, ooqeSg! sgapreglcton (o
e hndey dppSplBE T 0 et s Shpeaat Btk oepenergl e o T
means for meape Aawal ia@n weanpensi athdrastitctdop, folie shapecoiogash of first
10 frame-based prediction upon texture encoding points to the
conclusion that there does not exist a noticeable
difference in the position of a moving object between the
two fields of an interlaced frame. Accordingly, in this
case, it is appropriate to carry out frame-based prediction
15 for the shape data as well. From this point of view, the
shape encoding mode is varied according to the texture
prediction mode in order to reduce the amount of
computations required for determining the shape encoding
mode and the amount of codes included in the coded shape
20 encoding mode information.

To be more specific, the texture encoding unit 18
furnishes the texture encoding mode information 61 to the
shape encoding unit 3, as shown in Fig. 9. The shape
encoding unit 3 carries out a process for encoding the

shape data 2 according to the texture encoding mode

o
n

information 61.

Referring next to Fig. 10, there is illustrated a
block diagram showing the structure of the shape encoding
unit 3. The arithmetic encoding unit 32 does not perform

30 the encoding process in either one of all the shape



and second fields of each of the plurality of small regions to be

reconstructed according to the field-based notion 25 vectgéjggg shggé%so as
to generate a field-based prediction data for shape; and FYR)Y s for
decodi ng the coded shape data of each of the plurality of small regions to
be reconstructed by using either the frand-based prediction data or the 30
fi el d-based prediction data as needed, according to the 25 February 2002

9~( text i i nf ti .3, A i . pi ct .d di. t
whi ch can dSBUE S EIREE b oL Eant Sbi BiReA” by BRESH ARIAEE: G5 Feet ure.
conprised of, & SHGHENGR Qefqéc?ﬁzgﬂél, agx‘?&'cé&’é‘gf SAEP bay Qﬂcbkinh%fogree data
and shape data, conprising: a bitstream analyzer for extracting the

foll owi ng daedl ddtwa tdrr sxatiaty bid stiearefoireashcodingphugal ihY oehatawhl
regions included in an interlaced image to be 10 reconstructed; (1) the

coded shape fdatfajrn(idheshdpe tdre ot xguredencod ongetndt 18¢i oallikeg thet he
coded shape data of a first field is a data encoded with field-based notion
conpensat ed gfrexEmanteengd)f i 54 @rpedbeentoef okhe ce¥osedt sRUPELHPNE he
first field, and (4), coded data of a 15 predictionp. error for shape of a
second field; fiel szl%s«?d‘ i€n W¥hgssdti o 9 JPoHaKi OEB%WBn

compensat ed gy e Cti.Yh 1, ShAA A % £ 1 studd el daplapagh phot g

plurality of 'sma regions to be reconstructed according t |Efa-based

notion vect glbdef, 2hesaperomddie JitStrfdmd bSfe@Spted DENESR] €tBe inter
field-based prediction data for shape of the first field; first decoding

neans for deodei mg tihhe ntededQFh e Idhilzn sdd thweedictsion ednd otheathtef the
plﬁyallty O%o%ganth intra-voP field-based prediction. The arithmetic
encoding unit 32 of the shape encoding unit 3 performs the
encoding process in only one selected mode which is defined
by the texture encoding mode information 61. The shape
encoding unit 3 then furnishes a coded shape data 6 to the
15 variable length encoding and multiplexing unit 22. In the
encoding system of this embodiment, the texture encoding
mode information 61 is ﬁultiplexed into a coded bitstream.
Accordingly, this results in eliminating a process for
encoding and multiplexing the shape encoding mode
20 information into the bitstream.
As previously mentioned, the present embodiment
offers an advantage of being able to reduce the amount of
computations in the shape encoding process. Furthermore,

since it is unnecessary to encode the shape encoding mode

information, the amount of codes included in the coded

o
w

bitstream can be reduced.

In a variant, when the inter mode with field-based
prediction for shape is selected, the encoding process can
be done independently for each of the top and bottom fields

30 of each alpha block to be encoded of an interlaced frame,



regions to be reconstructed by using the field-based 25 prediction data for

shape of the first field as needed, according to the shap !r@b de
i nformation; prediction conmputing neans for conmputing a p?%gggﬁg n‘&gfue

for the shape data of the second field of each of the plurality of snal
regions to be reconstructed 30 by using the decoded shape data of the first
field from 25 February 2A02 95 said first decodi ng neans; and second

decodi ng neans for decoding.the coded shape data of the second field of
each of thelpFtirafi p§ Scha&PH F@&i@ﬂ@h@o9&99&a§¥u394h%¥kp%yg%%i%@the

cach. ot . g g oo _ Dy _
means. 4. THE. BeERA-RGSEYoPERRAEEAPT A8 trh 1O THaEe it T <5Pe S78H ot f on
conputi ng ngap ofn“f%lé‘ﬂﬁé apfef fa&girx]% SAGK IJFD 1 Ot JubEpef -{pE each

pi xel of the shape data of the sec field of each of the plurality of
smal | . regi oRsot @ beel@cpastHUBred iy ivsi datlah& cdeanrne shapshalatarmfof he
first field, and neans for conputing a prediction value of each pixel of
thé shape dat firahet hg meanadofi ehe $hape eacleding henigl Wl iThe ofaxhant
regions to be reconstructed fromthe context nunber. 5. A notion pjcture
decodi ng sy@@%n?ﬁﬁ?éhtﬁﬁnsﬂ@ﬁoéévén666§daSiF?@Feﬁ%ﬂﬂﬂﬁﬂrﬁ%iQRﬁeﬁ&%Eﬁng a
notion 'O picture cogprisgd of .a ge uence of interlaced i mages each having
its textureSBRPAARY sﬂ%ﬂ lﬁﬁ?g,a 8ﬂﬁrising: a bitstream anal yzer for
extracting the following data fromthe coded bitstreamfor each of a
plurality of small regions included in an interlaced image to be 25
reconst ructesur{d)Etrbedcmdred shape data, (2) shape encodi ng

10 Referring next to Fig. 11, there is illustrated a
block diagram showing the stfucture of a motion picture
decoding system according to a fourth embodiment of the
present invention. In the figure, reference numeral 62
denotes texture encoding mode information indicating a

15 texture encoding mode selected when encoding the texture
data. Referring now to Fig. 12, it illustrates a block
diagram showing the structure of the shape decoding unit
41. The motion picture decoding system of this embodiment
differs from that of the second embodiment shown in Figs. 6

20 and 7 in that the texture encoding mode information 62,
instead of the shape encoding mode information, is applied
to the shape decoding unit 41.

The syntax analyzing and variable length decoding
unit 37 decodes the texture encoding mode information coded

25 per macroblock and then delivers the decoded texture
encoding mode information 62 as the shape encoding mode
information to the shape decoding unit 41 so that the shape
decoding unit 41 performs a decoding process in the shape
decoding mode indicated by the shape encoding mode

30 information, i.e., the texture encoding mode information



node information indicating if the ceded shape data of a first field is a
data encoded with field-based noti on conpensat ed predictigg %Q%BGFO o

fiel d-based notion vector of shape of the first field, an FE coded dat a
of a 30 prediction error for shape of a second field; 25 February 2002 96
fi el d-based notion conpensation neans form3naki ng a noti on conpensat ed
prediction for shape of the first field of each of the plurality of snal

regions to be recqgnstructed according to the field-based,notion_vector of o
shape of theéezf‘i r st iSRS aesnct‘@j)g"éggé?%qee Ja“%‘?’é’fl%ltb%gegz pFadi SF?’Sngcgﬁt a
for shape of e first fields ' S d I t oded shape
data of the ¥ rstJéf{lZelttd'éo O?ac\%elg?éj% % p uraﬁlﬁ)é/e o?ﬁ%g%?ﬁgr@g?%ns to be
reconstruct g M-tk .t herd &lirasesbdd Beld cid oo 4D glat sotas ghape of the
first field as needed, according to the shape encodi ng node i nfornmation;
and predi ct idet o iprmg assans ftite commitmarmher paediltdt oof vahaesetoad

decoded shape data of a second field of each of the plurality of smal
redi ons to lebbsium@adnst ruct ed by using the decoded shape data of the first

field so as to generate a decoded shape data qf the second field by using
the conputed predi cfFoRTEYIISE. er?é"k?c#ii ﬁ&*%f@%ﬂ?{fﬂé&ﬁ}ﬂ%@mt o daimb5,
?0 wherein i r.edj ¢t C i S 1 el S ting a
cont oxt nuBBEFor o dr Sseit ot the iRy AT RIS RS FORR' fY 2
of the plurahiabe @bt anedindRsy llare feaRNYy Usd: ety Dyg Usifdmbheosecoded
shape data of the first field, and means for conputing a prediction 25

val ue of eacbmpiexeslatdbnt wé idleamakdatq sofcdhmeceicondd i ehel i ffecénoé ihe
plurality of small regions to be reconstructed fromthe context nunber. 7.

A Hoti on pi &her eogétaarngLspsmoming abiaat IBtahe codedf bP1ds retm
obt ai ned bytggcggkgglgcg%tkggme. Thus the present embodiment offers

an advantage of being able to encode the shape data more
smoothly as compared with the prior art decoding system.
Numerous variants may be made in the exemplary
15 embodiment mentioned above. It is apparent that instead of
the same arithmetic decoding method as that used in the
prior art decoding sysfem, another decoding method other
than the arithmetic decoding method, which corresponds to
an encoding method used when encoding the shape data, can
20 be used by replacing the arithmetic decoding unit with
another unit which conforms to the other decoding method.
In another variant, when the inter mode with inter-
VOP field-based prediction for shape or intra-VOP field-
based prediction for shape is selected as the shape
25 encoding mode dependent on the texture encoding mode, a
prediction data for shape can be generated independently
for each of the top and bottom fields of each alpha block
to be decoded so as to decode the coded shape data, instead
of decoding the coded shape data of the alpha block by

30 combining the pair of field-based prediction data for shape



25 February 2002 97 picture conprised of a sequence of interlaced inages
each having its texture data and shape data, conpri sing: 3 ?ibstre

anal yzer for extracting the following data fromthe coded<Bire8f4204 r
each of a plurality of ;i small regions included in an interlaced inmage to
be reconstructed; (1) the coded shape data, (2) first shape encodi ng node
information indicating if the coded shape data of a first field is a data
encoded with fiel d-based notion conpensated prediction, (3) a field-based

notion .0 vé@rothst tSpapadbbatten ifiqlds Qfy egdy akrbhdosPabetentddi ng

de inf ti indicati . h t.the coded sh dat f d
ield is tooBEoRSEOASIO dnd (oar CARS SRR L4F (TR L bon BFPOr 1P oF NShape
el d GEcodet . . .
ndli cat oa. | RSE "t b6 Codad Siape Mot s b e Rocon T 1 T o be HEe g ed,

fiel d-basedaBDihaR ©FFRIR YO HEE b iclmdhkidied ¢Rdmplaepnpensat ed
prediction for shape of the first field of each of the plurality of snal

regi ons to bmbodi@meadans hhiec tded calech rdisng. ttso fide tfheeltbhassd bhottam vect or
of shape so as to generate a field-based prediction data for shape of the

first fiel dEiplest ageccambgneshigtior decodiaty narildoded WHaptormtef i@ the
first field_of each of the plurality of small 25 regions to be
reconst ruct 88285 A2AnEPERE AN dSHADER ﬁiéﬁ%ﬁﬁ%ﬁrdata of the first field
as needed, according to the shape first encodi ng node information;
predi ction conmputing neans for conputing a prediction value for the shape
data of therseerngmbbalideh® 30 be reconstructed by using the decoded shape
data of the 25 February 2002
10 Referring next to Fig. 13, there is illustrated a
block diagram showing the structure of a motion picture
encoding system according to a fifth embodiment of the
present invention. In the figure, reference numeral 63
denotes a motion detecting unit which for example
15 corresponds to the combination of the frame-based motion
detecting unit 10 and the field-based motion detecting unit
14 as shown in Fig. 1, 64 denotes motion vectors which for '
example correspond to the combination of the frame-based
motion vector 11 and the field-based motion vectors 15 as
20 shown in Fig.l, 65 denotes a motion compensation unit which
for example corresponds to the combination of the frame-
based motion compensation unit 12 and the field-based
motion compensation unit 16, and 66 denotes to a

prediction data for texture which for example corresponds

to the combination of the frame-based prediction data for

o
[d3]

texture 13 and the field-based prediction data for texture
17 as shown in Fig. 1.

The description will be directed to an improvement
in the encoding process by the motion picture encoding

30 system of this embodiment when VOP's are interlaced images,



98 first field fromsaid first decodi ng neans; second decodi ng neans for

decodi ng the coded shape data of the second field of each,gf lity
of small regions to be reconstructed; and 5 nmeans for gengggfﬁﬂg"gbﬁggoded
shape data of the second field of each of the plurality of small regions to
be reconstructed fromthe prediction val &8 of the second field furni shed by
sai d prediction conputing neans, or by adding the prediction value of the

second field to the iQ shape data of the second field decoded.by said
second decoditHf hekth<he g PRIghk %gcfo}ﬁﬁ PFePaENcBYPH lf?éde

nfor LT Onp S WUON DG JeEPROG 2yt S A EhecRR R decode 2

coded bitstream obtai ne encoding a notion picture conprised of a

sequence of dyiteriaced-ddmges eachchaviigséhe éRXbYUIReHA! arandrahapeedat a,
conprising: a bitstream anal yzer for extracting the follow ng data fromthe

coded bi t st regryvdiolg eadvedfs gl Walddye ofn ?Phenmbher mghnes asckhded in an
interlaced i mage to be reconstructed; (1) the coded shage data, (2) shape
endodi ng node-risif embedigrenmadiendtioned fabdee cotier ekapeléat aAsf a first

field is a data encoded with field-based notion conpensated.prediction, (3)
a fiel d- baséd IMstHrGFafedior 16t 23 sHdie Mtieydete rala,uaﬁg ?3)180888

d f dej. . ' i - he fi
erd: 11 el ANAORE MR ot Resrat (ot ol FREPEefel Bl inkng 1115t

conpensat ed fRlA Gals@ it iRty [ddstida £l 8nd0té machonf the
plurality of small regions to be 25 February 2002 99 reconstructed

accordi ng t eonpernfsiaglidnbasdad R iieh nectdivicdded hiapeo od fhamé+basedi el d so
as to generate a field-based prediction data for shape of the first field,
fil0st decodimegivsaseompensgddedi meation andl shbibrld-Rgsed orothenfirst field

of "each of the plurality of small : .
comp%nsatlonysecfion. This means that what internal

processes are carried out in the motion detecting unit 63
and the motion compensation unit 65 is a matter of
indifference. The shape encoding unit 3 requires only a

15 motion vector data, which was estimated per macroblock in
the texture data prediction, for the motion prediction for
the shape data. The mbtion vector data can be a frame-
based one or a field-based one.

Next, a description will be made as to the shape

20 data encoding process. Referring next to Fig. 14, there is
illustrated a block diagram showing the structure of the
shape encoding unit 3. In the figure, reference numeral 67
denotes a field-based shape motion detecting unit which can
receive the shape data 2 and then detect field-based motion

25 vectors of shape 68, 69 denotes a field-based shape motion
compensation unit which can receive the field-based motion
vectors of shape 68 and then generate and furnish a field-
based prediction data for shape 70, 71 denotes an
arithmetic encoding unit which can receive the field-based

30 prediction data for shape 70, and then arithmetic encode



regions to be reconstructed by using the field-based prediction data for
shape of the first field fromsaid field-based notion co i ns as
needed, according to the shape encodi ng node infornation?eﬁgﬁgééo 88&?
decodi ng nmeans for decoding the coded data of the delta vector so as to
generate a delta vector; and neans for geiterati ng a decoded data of the
second ,field of each of the plurality of small regions to be reconstructed

by using the decoded shape data of the first |5 field fromsaid first
decodi ng nedm€ SHPRYELH A 14 Yoct o?“F?an%%iﬁ QécﬁﬁﬁngEB?ianglﬁ’E%§9 &e A

motion pi ct uernecodcfeCcOdiirpgs&yﬁtfnr@f@iIggdgagrgge?r?ggramggg(wagifit 55! &8 o%%%aianEd
by encoding @ fotion ~0 pictUre conprised of "a sequente of interrace

I mages eaChéﬁﬁﬁéﬂbdééaﬂﬁﬁﬁmﬁé%(Eﬁfbé¥ﬁh hgRet dghachCERRr HekB9midebbhst ream
anal yzer for extracting the followng data fromthe coded bitstreamfor
each of a plaf alid twad &infidrdegi eicod 1v6d utledle s Nt AALI prevideedai aagedt o be
20 reconstructed: (1) the coded shape data, (2) shape encodi ng node

i nfoor mat i on desdildathawinhet FEronteyr canitel benrgeh dagadi shandivanaaboded with
frame- based notion conpensated prediction or field-based notion cqonpensated

predi ction, EHeh eRRe It d bl IS ectort of Lehdpen8r SAaPPePRCBY4RE 30
noti on vect f .S f. fijrst,field ( 5 uar 002 100
differenti aﬁH’orn) i%%g“&%olr"%s hfovﬁnﬁigléaaetcﬁ 1% gﬁej%c%g]b% %\/eeénsgﬁgéf ?%¥8-§%gged

moti on vect gipqef, shape of the first field and the fiel d-based notion vector
of shape of a correspondi ng second field; 5 frane-based noti on conpensation
means for maki ng a Botithe rooiesnsaifet guoediminearal 073 sdepeted £atdcal the
plurality of small regions to be reconstructed according to the frame-based
motd on vect decodeshaigdas @fad-heo fairdr diield el preddoyrele cshapedata f or
shape; ~0 fiel d-hased nption conpensat.i.o or making a notijion
conpensat ed SHEEHER, 9 oS ASEIaT HA (1t § | SEPUFS chFORt Sthe
plurality o l; .reglqns e C?Qﬁ{- C i h i - based
not i on vect%Pﬁg?kéﬁgp%th ﬁﬁgcﬁlééi iea%¥%§:¥h§1%§g ng%% % % %?%I%ﬁ ased

15 predicti eBmgate bod FhIRE sOf af RSrftexd! duntleh PNdidad £ONPLEEE-Bine
field-based notion vector of shape of the second field by adding the

di f f erenti abreddttionowhhiehf welld- fees el smootiiberd Gectaw, of6 shepeted 4 he first
field, and then naking a notion conpensated prediction for shape of ?0 the
se®ond fi el BrefiehdRnofetreminding iy towhdiddl ICaFRFRLTD e rermiRtt uct ed

according to the f%gld-%aggd ng;ion vect or of .hqgﬁ of the second. field, so
as to generﬁf STt i 8l 87Fa Snp &&FEPP@& Fatfd ¢ 9ﬁx§§ﬁpﬁﬁll%%%%nd field,
and 25 decogpngemeans babtdecadi Ra oy ededshapadal anpfcipact, of the
plurality of smafl regions to be reconstructed by using either the

frame- basedrpecedlvet the dafdeeentke beitélednbased greatliciion deierminddiebyf i r st

and second fields as needed, according to the shape encodi ng node 30
i nf or mati onthe psegapruanydedezmiolng0unitngtti emditdiaurshans otitry Syastdem

W@bch can then furnish a coded shape data 79 of a corresponding
second field, and 101 denotes a prediction computing unit
constructed of the context computing unit 74 and the
prediction determining unit 76.

In the fifth embodiment, arithmetic encoding with

25 motion prediction is carried out first for one of the two
fields of each alpha block to be encoded, which will be

referred to as the first field the shape data of which is

encoded before encoding the shape data of the other field
which will be referred to as the second field. For the

30 second field of each alpha block to be encoded, a



encode a notion picture conprised of a sequence of interlaced i mages each

having its texture data and shape data, conprising: 5 fra%ﬁ%ﬁ‘%ﬁm on
detecting neans for detecting a frame-based notion vector “of "Shape 1or each

of a plurality of small regions into which the shape data of a current
interlaced imge to be encoded having a gair of first and second fields is
partitioned; 10 franme-based noti on conpensation neans for making a notion
conpensat ed prediction according to the frane-based notion vector of shape
SO as to gemdieAi€td oy dfe MBS d Dridth TaWh TRAGE Y “HaDe; PPHBI BEBased

Tot i detect i f t [ . fi.eld- d not. f _sh

or  bot -t na ot BERmReCo anE fiele dr et WILd rer ol Thal F0o B Sahl P
i t o i€l 1ot M| j f Ki

ot on compenEated BrE ot ok accerord L CRE 1y aT e bacsidd ot on -

vectors of smape @fret Reoiedsti nanthes e fietdlsy S$b ags 1 0o JEPLE BhEt Bc
field-based prediction data for shape; encodi ng neans for inter-coding the

shape data ehcedehtbdle phredildrhizin termfr sildaategriomsl taf behencwdeenby usi ng
t he frame-based prediction data for shape, and inter 25 coding the shape

data of eackhlehat Rdopkuital Pey earosied | whdgitorehaws e rrbbRreRcesi ng t he
field-based, prediction data.for. shape, so,.as tp furnish two 1 of, .coded
shape dat a; bgﬁgﬁgneEBSdPﬁagﬁﬁgéogeIO%cﬁr éilﬁgzaﬁé \%aglruese eetc?lfwgcgstb%et%? t he
two types Ogrga%@iahaaeagmn&%g%% led RGO e a?cli:f@rx}’é‘%}’e 2 10°, 7
means according to a predeterm ned selection criterion and then furnishing
the sel ect egdhapdedathapg data, pare1f.or furnishing shape encodi ng node

information indicating the type of the selected coded shape data, i.e., a
shidpe Next, the description will be directed to the

| encoding process for the first field. In the motion
prediction for the first field, inter-vOP field-based
prediction for shape is made. The field-based shape motion
detecting unit 67 detects a field-based motion vector of

15 shape 68 for the first field of each alpha block to be
encoded of an interlaced frame. At that time, the field-
based shape motion detecting unit 67 refers to a motion
vector data 64 furnished by the texture encoding part of
the encoding system. When the field-based shape motion

20 compensation unit 69 receives the field-based motion vector
of shape 68 from the field-based shape motion detecting
unit 67, it generates a field-based prediction data for
shape 70. The arithmetic encoding unit 71 then arithmetic
encodes the shape data 2 of the first field in the intra

25 mode and further arithmetic encodes the shape data 2 of the
first field using the field-based prediction data for shape
70 in the inter mode. The shape encoding mode selecting
unit 72 selects either the coded result obtained in the

intra mode or the coded result obtained in the inter mode.

30 The shape encoding mode selecting unit 72 selects the one



5 encodi ng node according to which the sel ected coded shape data has been
generated; and nultiplexing neans for nultiplexing the shgg% Enco i node
information and the sel ected coded shape data into a code PN and
further nultiplexing either the ~0 frane-based notion vector of shape or
the field-based notion vectors of shape which is selected according to the
shape encodi ng node information into the coded bitstream 11. The encodi ng

system according to C aim10, 15 wherein said field-based shape notion

det ecti ng mP&YSdefe SrOTHEN FAs P BT on TR IR LeBFed napEt Nt eh-ar e

f dt inter-i fiel d- d [ t f.sh th
he' 111t aR0UEECaRd Tiiohds F bl G e 1 craf (1375 SHASF PBLROAE to be
encoded of bl#e G 19hls?Q 1eTR0& ARG, AN A8 SeodIRY! AbdeY

precedi ng i mage, and said fi el shape noti on tecting ans further

detects a fiialfdrpasednnt iiomicealiorg afhes tafltactdd @hdsdikd afidgdl. t orlge one
of intra-inmage field-based notion vectors of shape, for the first field of
eadh of thel2bapl desbided diatendld afedihend itus thef isnicbdiesl Dirnishedirtent
image fromthe shape data of the inmmediately preceding image and, after
that, detect8eafBNEEXLr FOMPUEASEd Urdih I it GnatdidHhgdie Wi eand sE¥eledr red

to as anot het e Q he.i.ntra-imge field-.based notipon vectors of shape,
for the 30 Sécgﬁa Fﬁ@ﬁ& gﬂoggcﬁu F%ﬂ%§%ﬂqﬁ%ﬂ3t%P%ﬁ& Il regions to 25
February 2002 |03 bgsepeaded, eh vt hencyphedt iihMege Er%ﬁkkgﬁ d shape data
of the first field o? ?he cu?reXtﬂiﬁage, an&HWherg n sai i el d- based shape
not i on conpensabpgnefieadsngakeserothem ehrpendatheek Hiledriddimd aarshape of
the first and second 5 fields by using the intra-inage field-based notion

veét ors of shppéedotasthe gbaperarocading paoccesge faretdehfsiets tpriddileti on

data for shape, and _further nmakes nDtion,conEensated predi ction for_ shape
of the first and sel®hb’ fRefBECEEPEYCBsAGLt RE MACEEr SEndGe the &ngaskdey
notion 10 v o] h tQ. era an_inter-i e field. based
prediction ﬁg%§é§%r£% aggg ggﬁgidAE%%ﬁgén gﬁgt%nggn€§%E%%95ﬁﬁeg%ﬁjﬁhﬁlcan

encode a NDELOBNAI 1818 EQAPHLESEENE! by S§8THENER OO ALY ARG JUTREES
each having its texture data and shapé data,” conprising: frame-based notion

detecting neans for(Heteohpige aaf caneekasadmbeti asedecbar iatezhapaef or each
of a plurality of small regions into which the shape data of an interl aced
205i nage t oPPRABREDARE having a pair of first and second fields is

artitioned; frame-pased notion conpensation_neans. for maki.ng_.a notion
Eonpensated predict@%h %%ﬁ%?n@nt%EFﬁ@aF?aﬂE-ngeaaﬁﬁFFoﬁlﬁg&tor of shape

to generate ?ﬁﬁ; p L GLJ;0 i t apen.hiel d- d notion
detecting ﬁ%g%éé or g@?ﬁ%?i%gg?gé?d?ﬁégeaﬂgn?9§%532§tgggt%?%sﬂgggg or both
the first agkderomndintetrdsioé paelietibhe plurality of small regions to be

encoded; 30 field-based notion conpensation nmeans for naking a
(3) Entropy encode the prediction error showing the
20 difference between the actual value of the pixel and its
prediction or predicted value.
The above procedures will be described in greater
detail hereinafter. First, the context computing unit 74
computes a context number used for the inter-line
25 prediction. Referring next to Fig. 15, it illustrates a
diagram showing the context construction for the inter-line
prediction. In the inter-line prediction, an estimate of
the target pixel currently being encoded is provided from

the values of other pixels arranged on other lines above

30 and under the line on which the target pixel is located, as



25 February 2002 104 notion conpensated prediction according to the
.field-based notion vectors of shape of both the first and i S So
as to generate a field-based prediction data for shape; e&%ﬁ%&ﬂiﬂggggg for
intra-coding the shape data of 5 each of the plurality of small regions to
be encoded, inter-coding the shape data ot9each of the plurality of small
-regions to be encoded by using the frane-based prediction data for shape,

or inter-coding the shape data of each of the plurality of small regions to
be encoded b§heERusPnFighe 1Pi el FNEaSORE*EdICOMPIH: It & % GORMHRS s cor di ng

to information | ndjcat.i a %e ture.encodi ng nmde .accor.di t g which the
correspondinaoPéif rguﬁggﬁ 3 Ié&fh @F %ﬁé lﬂhﬁ%k/%ﬁr%ﬁﬂa Yo %ﬁ?ﬁw to be
encpded s cprodda $R Bfie! 8cBBRR! 3o 1d CofEtSNAP R ofiapob Ol ddie

plurality of regions; and nulti'pl exi ng nmeans mul'ti pl’exing the

texture encoghagvabdesi BEObERLrORixRd <t Ra aoGetigthane da ariql 0 R Lodesk
bitstream and further nultiplexing either the franmebased notion vector of
shape or thevicighitpasédthet tamgel wdotedr stcgorshape twhitdte i fo sladwioted
according to the shape encoding node information into the coded bitstream
13. A noti on®@reELPB- encodi ng system whi ch can encode a notion picture
conprised of azsequence of 2~ interlaced i mages each having its texture
data and shapg-~data, conprising: field-based notion detecting neans for
detecting a f}j IQ}faﬁqunDtion vector of shape for a first field of each of
a plurality okssmal| regions into which the shape 30 data of an ifRerl aced
image to be encoded DAy pgedipalibnotetezmihdhguamy t20@%2 them lfwarnd rest field
and a corresponding second field is partitioned; field-based notion
conpPensat i onpredhstion faki hheatrwgiedn pdagde msatrsth Predieitniorefaydeshape of
the first field 5 of each of the plurality of small regions to he encoded

accordi ng t o?tFeTfiREdtBakbE FBMPYSEFecoTtedt IStk 95 KPS ield from
idfield-b i Is . field- d
sald T1¢€ gﬁg%g?ig%ggggéﬁg%hgg ”Eaf'?x%ftlse sg;s t&% %%e S .deet&npf}usier];%r

prediction d e firs I'Tst encodi ng nedns

intra-codi nguhfe $Hapeodatiasobnt Betlinatle Jf @lhé @al@@%@%ﬁéﬁ:ﬂcﬁ!@' ity of
smal |l regions to be encoded, -and inter-coding the shape data of the first

field of eachinéltberpentayi bepiah smelddedediroms tthe kemgnoededdntesti ng t he
field-based prediction data for 15 shape of the first field, so as to
gerérate twol¥PPRE P -collefudRape detgrainehar esqingtg ehthacrplsie afe

pLural Y, O RAPLL kel Rgcindngbacals deoptad Sta dl IR dl oY Lisl 4o
mode sel ectipgoyBaBs LA a36hREki B¢ making the prediction. For example,
when the values of the other pixels cl through cl2 are all
1, that is, when the context number is 4095, the value of
20 the target pixel marked with ‘?’ is estimated to be 1. When
the values of the other pixels cl through cl2 are all 0,
that is, when the context number is 0, the value of the
target pixel marked with '?’ is estimated to be 0. Such a
rule is predetermined. Predicted values are thus obtained
25 for all the pixels in the second field of the alpha block
currently being encoded.
The difference between the actual value of the
target pixel currently being encoded, which is marked with
‘?’ in Fig. 15, and its prediction or predicted value

30 determined by the prediction determining unit 76 is then



one of the two types of coded shape data of the first field fromsaid first

-encodi ng neans according to a predeterm ned sel ection critgrd en
furni shing the sel ected coded shape data of the first fie%%rh%ﬁﬁﬁygpéf

furni shing shape ?5 encodi ng node information indicating the type of the
sel ected coded shape data of the first fi®wd, i.e., a shape encodi ng node
-according to which the selected coded shape data of the first field has

been generated; prediction conputing nmeans for conputing a 30 _prediction
val ue of eacdPTR%eRd of The RRAPECHAPE BFrPReCan2hapgp/nyr PI28#xef06 second

field of each of.the plyurality of snmalLl regigns to _he. en odeg]b usi ng the
| ocal decodéfﬁﬁﬁ%géﬁ&%# e?lrgt %fe?adfﬁ?hisﬁséngycg F%x%ip S%@ogP g
means and t hg,shape; At g 041 E0eoCE8REul b8! €0l a88CRNAT plike 1R Yradlihly of
small 5 regions to be encoded; second encodi ng neans for encoding a

di fference haiywed ftielPresli €héoalyphupleeRpubedmby 1sdid fpireicet iidn the
conputing neans and the actual value of each pixel of the shape data of the
second fi el dpadittbhwh of aheopiugadbbtigcbf bebweanl kheegivong ied dse odntdaed,
and for furnishing the coded difference as a _coded shape data of the second
field; andlﬁRQQHﬂ§§ﬁ¢mf¥ﬁ%msc¥6rbﬁuFPFEPE?PﬁgaPﬁehﬁpgﬁdiﬁésE@S§&Pﬂéﬁty

f f.the first. field, the selected coded shape.d f th
st fiel d e Wit SHSt o SErAbaET, RPORrREREn, Land Lho LCC0RA%ERin.
data of the ﬁ?&%fé%%&@&@iﬂ&%ﬁtsﬁb dz8£C2BHUERC eHENY ABARRNICH! ‘Bygo

coded bitstream 14. e notion picture encodi ng systemaccording'to

Caimi13, fwdherimpnpit sapprepttatenendrppyi sagecodanyg vheh asceiuwn-ng
information the difference between the prediction conputing nmeans 25 pi xel
of 1@ he shapeatmth dngrdians The entbbprigesapdiagdusaid’defomaishesdi ng

means for instructing the encoding of prediction conputed by said and the
actual val udt qgﬂﬁéﬂ?ﬁ?%%%oﬁ% Fﬁ%lﬂ?gﬁﬁdsPBPedﬁéﬁﬁlVﬁg°§a¥§epF88P€@ion

conmput i ng Qﬁiﬁnd sai d second encodi ng neans ot herw se, wherein said
mul ti pl exi ng 'meah's al so multiplexes the information for instructing the

encodi ng of the diffigreNefid N&rideeS0ded btRbacaMh BHe ezempihliyary 2002
107 15. The notion picture encodi ng systemaccording to C aim 13, “wherein

sai d predi cteandsodiiomgnti | stgowmeansIt nis udpsapeatsthat aaopheirngnaoddnigext
nunber for each pixel of the
15 method other than the arithmetic encoding method can be
used for encoding the field to be referred to, i.e., the
first field of each alpha block to be encoded of an
interlaced frame. It is also clear that the context
constructioq mentioned above as an example can be replaced
0 by another context construction which is defined in the
same manner as that used for a corresponding decoding
process no matter how the other context construction is
defined.
As previously mentioned, the encoding system
25 according to the fifth embodiment can encode an interlaced
shape data by forming predictions for one of the pair of
two fields of an interlaced frame to be encoded using the
other field. Thus the present embodiment offers an

advantage of being able to improve the encoding efficiency

30 as compared with the case of arithmetic encoding all the



shape data of the second field of each of the plurality of 5 small regions
.to be encoded by using the | ocal decoded shape data of th i i

furni shed by said first encodi ng neans and t he shape dataqﬁi#éﬁga@égggd
field, and neans for determ ning a prediction value of each pixel of the
shape data of the second field of each of 7the plurality 10 of small regions
.to be encoded fromthe conputed context nunber. 16. A notion picture
encodi ng system whi ch can_encode a_notion picture copprised of a sequence
of 15 interl REEGLENREeEERRLRER BdACHs e REuRRASY ahd SR dat a,
conprising: field-based notion detecting neans for detecting a field-based
noti on vector of shape for a first field of each of a plurality of snal
regions intogyWighrhheashape ' - 30 data of an interlaced inmage to be encoded
having a pair of the first field and a corresponding second field is
partitioned; field-bpegdriahgoneg@npengadyi.on eryeams feori smakilng taravdd an
conpensated prediction for shape of the first field 25 of each of the

pl ubal i ty of béaakl diegirens showiagerdedsd ractoynd mf te nateldn ebid-based
notion vector of shape of the first field fromsaid field-basag noti on

det ecti ng neS@RSCHONFeR¥FAER FCFPEPdNTaded Bpsdditdt ISP 0Pk of the

et 0 3¢ . ottt _ |
Febr uary 2008 168" bat RPN CERA 1| FRE TPGEG oF SaH oA e pbr AT 5 r® sl
regions 1o bgoeasRdeduciad ba! €h eediond theciaPsAdd iin dkhdididd hp! d

of each of the plurality of small regions to be encoded by using the

field-based phedmotion gatauter encoddpe, s3®tatn taxqgantid ed Whe yhies: tof
coded shape data and a |ocal decoded shape data of the first field of each
of ifhe pl ur atimbgdamesial | Thegimomd ono PiE taweo deFodsing ¢ wFtanliafy thrde

Che firat 11 SLathoCRPORLORTE. FRRSEREREsH i ameanE B g S ToT
predeterninegata of each alpha block to be decoded included in an
interlaced frame from a coded bitstream applied thereto,
form an inter—liﬁe prediction for each pixel in a second
15 field of the alpha block, and reconstruct the frame. 1In
Fig. 16, reference numeral 80 denotes the coded shape data
of a first field of each alpha block to be decoded of the
interlaced frame, which is furnished by the syntax
analyzing and variable length decoding unit 37, 81 denotes
0 a field-based motion vector of shape which is also
furnished by the syntax analyzing and variable length
decoding unit 37, 82 denotes shape encoding mode
information showing a shape encoding mode selected upon the
encoding process, which is also furnished by the syntax
25 analyzing and variable length decoding unit 37, and 83
denotes the coded shape data of the second field of the
alpha block to be decoded, which is also furnished by the
syntax analyzing and variable length decoding unit 37.
The motion picture decoding system according to the

30 sixth embodiment of the present invention can be so



selection criterion and then furnishing the selected coded shape data of

the first field, and for furnishing shape encodi ng node i J
i ndicating the type of the sel ected coded shape data,i.(;§§gg@h%§%ooz

encodi ng node 15 according to which the sel ected coded shape data of the
first field has been generated; delta vectdr detecting neans for, by using
-the | ocal decoded data of the first field furnished by said first encoding
nmeans and the shape data of a second field ?0 of each of the plurality of
smal | regi oneongerectedgas Hel dacodet 6pdgdeyifdge HIESE R ANES 1Wcal

decoded sh t the first fieldt r at i mtion of th
Shape data 01OF Re s 308nG B L AEH Dok ROVt 119 51 UHet VPG bne.

2~ second encodi far Lhg,t d et : erate a
coded shape lat%ﬁgfg%ﬁgaéégoﬁgeggg}sdggf @ggcﬁ‘k’t&?‘#’hg&%{t&% i%t%ftogiflglgnrral |
regions; andspaiéh KyEEHh NYoERARS f qrnﬂ’é%]!dd@cﬁxi'nmé;é@,e Wwh B 1el- basegle ot i on
vector of shape of the first field, the selected 30 coded shape data of the
first field, ptieaspapejeatodfnghe BbeBehtuanye2®G2nl09 Tinede extfuaremat i on

and the coded shape data of the second field obtained by said second
encodi ng nmeadecofipg aprededs bPEsthégnembodimentngsi dhepisemer @sedddi mf

t em whi ch ti i ct i f

Thterl aoed | HiGesSEatn RAIPHGTRRS b1 BRA FBOTAER RN e pS A L AR ng:

f - based i ' TPan: ti Q. f - i

vector of srape PorEEtErbLpaaTRENBLbLE et BY Bratcelr HRAANE (i OF

shape data Oicé’é‘r&ﬂﬁﬁl%'?csﬂl&W&Qée%@rﬂ@t@ﬁ@ﬁ%@u&a\ﬂh@g shapRl deRfodiingst and
|

second fields is par I oned; frame-based notion conpensation nmeans for
mak® ng a will be made hereinafter.

First, a description will be made as to the syntax
analyzing process and the variable length decoding process
of this embodiment. When the syntax analyzing and va;iable
length decoding unit 37 receives a coded bitstream 36, it

15 isolates the coded shape data of each of the two fields of
each alpha block to be encoded included in an interlaced
frame from the coded bitstream 36. The field that is
extracted first from the coded bitstream 36 is referred to
as the first field, and the other field is referred to as

0 the second field, like the fifth embodiment mentioned
above. The coded shape data 80 of the first field is the
code word which was arithmetic encoded by the motion
picture encoding system of the fifth embodiment, for
example. The coded shape data 80 of the first field is

25 then delivered to the shape decoding unit 41, together with
the shape encoding mode information 82 showing whether the
intracoded shape data or the intercoded shape data was
selected as the coded shape data and the field-based motion
vector of shape 81 when the inter mode was selected. The

30 coded data 83 of the second field is the code word which



1~ notion conpensated prediction according to the frane-based notion vector
-of shape so as to generate a frame-based prediction data f ;
field-based notion detecting nmeans for detecting a field- ngFﬂﬂea?ﬁggz
vector of shape for the first field of 20 each of the plurality of snal
Tegions to be encoded; differential vectofd detecting nmeans for detecting a
-differential vector shomﬁng a difference between the field based nDtlon
vector of shqge of, the f| st fhe d_and a f.ield-based nDtlon vector shape

of a correspd |%@t§%%%ﬂd Yi &P r8PYe88ﬁ°8%”€h hﬁl@ﬁﬁ GG ST iﬁ?ﬁm
to be encodecgiop%lg @rgpoﬁge ?ﬂ)h ﬁ%?ﬂg‘ B Gheayl Qi'e@otd%dOfdatt@e f ¢/l based

noti on vector rst tiel’d, by using the shape data of the

second fiel dfifsel ﬂ;@a@ed TRéi e8deampaapat dem ameans f ahem@dcehd 3@ 1t i on
conpensated prediction for shape of the first field 25 February 2002 110

of each of the ¢¢liwkreg bvd thel bhapgi desoddnige ueridoddd according to the
fleld based notion vector of shape of the first field fromsaid field-based
not P on detectlng neéﬁ?‘(Mﬁm$o?eﬁﬁkﬁﬁﬁlannﬂﬂ#énb@oﬁﬁ§ﬁ§§?@dtﬁr&&Qﬂﬁﬂﬂ?q(N

shape of 5t cond_field of h_of _the plural of, s I ons to be
encoded acco %ﬁ Y BrPrera: bagg eﬁﬁ%P@n“&%&t&P gf¥% &gén%¥“%ﬁ% econd
field obtaingg 15)@/1% &‘gatl!?fo{fi ‘;ﬁgéﬁ%}nakh%% M the BReuot %ﬂ]% bas%glerrgti on

vector of shape o e first SO as to geénerate a fie

prediction dsHapé oaeédsr@pxeg enceding meansheof iighireq- ¢edici@nidee nifirieldat a
of each of the plurality of small regions to be encoded, inter-coding the
shape data o4 edehoodstar ehurapyt deobdimgl uniggbrisht ¢ave devosded ey usi ng
the frame-based 15 prediction data for shape, and_inter-coding the shape

dat@ of eacHrfed nehdpperdptey8adf osndie F@SP&H‘S tiglge @écé@é’d’tl?f Fsi ng t he
field- basedcﬁ%fa_%é'gﬂaﬁ o€ %%e ghape. F§95%5f3%1FF§Wf§E rﬁgﬂ%é%%

coded shape eac pIuraI y~of "Sma

encodi ng node, Sel £LthRde (Bad38chQingeligski B9, 86 denotes a decoded shape
data of the second field which is obtained by adding a
prediction or prédicted value from the prediction

15 determining unit 76 to the output of the entropy decoding
unit 84, and 102 denotes a prediction computing unit
constructed of the context computing unit 74 for computing
a context number used for inter-line prediction and the
prediction determining unit 76.

"0 By using the following procedures, the coded shape
data of each alpha block to be decoded of an interlaced
frame will be decoded,

(1) The first field is decoded with motion
compensation and arithmetic decoding.

25 (2) The second field is decoded by computing a
context number used for inter-line prediction for each
pixel in the second field, determining a prediction or
predicted value using the context number (i.e., providing

an estimate of the value of each pixel), and adding the

30 decoded prediction error to the prediction.



one of the three types of coded shape data from said encodi ng neans
according to a predeterm ned selection criterion andiﬂunn%y&g%sﬁjggoghe
sel ect ed coded shape data, and for furnishing shape encodiTg gy
information ?5 indicating the type of the sel ected coded shape data, i.e.,
a shape encodi ng node according to which the sel ected coded shape data has
‘been generated; and nultiplexing nmeans for multiplexing the frane-based

notion vector of shqfe, the field-based notion vector of 30 shape of the
first field, the diffafeRtPEPSTetldr fOrndecodingehngarPissoshiames diatd ed

coded shape t apd e.shape.encqodin de information . into, a _coded
bi t st ream 1‘39 gh?m?h?)%poffl%g ot ?néggré%gggu%i tséftmrléln% (g(t?):t zg’lhr?eéiqfqbd}ng
encodi ng a NpELOBsPi GEYEE SATRALSEH EbmPedSAYERGe oy laHi®hmaead i mages each
having its texture data and shape data, conprising the steps of: extracting
the foll ow ngnéadangras pheviedelybibatioaed dh edeh above Prdfdrided of

small regions included U in an interlaced imge to be reconstructed; (1)

t hebcoded shepeodamants?2) Thapdeendddiongrovessi wifortigtsi embioddimeatti ng

whet her the coded shape data is a data intra-coded or_inter-coded, and,.in
the latter casefe¥srirer thereaPfnfhenabPryp-tRetdoded SHEP®I@4Ya is a data

inter-coded with. .1~ ne- base iQn_c ensat ed predi,ctiqQn or w.th field
based nntione%%%%%%%é %d}%rggﬁgtgg%,ggﬁa gg)séapfaﬁgpga§§don05?lnwgég¥br of
shape if thershpge; £ngodi fgr8mdeoi phar g%aqetu%' cah@ulindt uie ageded shape
data is a data inter-coded wth field-based notion conpensated prediction,
20 or fiel d-desede Mohe oseyendof $eD8 shapecbhsthacthape shepd kg UAF
information indicates that the coded shape data is a data inter-coded with
fr abre- based we i opcendpehedded prediction; if the shape encodi ng node
information indicates 2~ that the coded shape data of each of the plurality
of small regions is P dHe F¢EPAEBHeBTOAEESAERY thE SREPAICSd€dsh&pe dat a
i f the shape in . L pf tLon _iLndi e e dat a
of cach of (RO afefBEng GhTELNCLRELERLTS, bRk AERRES TARRE,
frane-based f®t i Diker2bi f€PpHEEYCRDEE #42 Qaap%@?to,%dp&&@dl eluirntMRKi ng a
noti on conpensated prediction for shape of each of the plurality of “snal
regions to beeimrgostoded ed Pheocdnhgxtocbhputiage- 7dasedpueison \cenitextof
shage S0 as to generate a franme-based 5 prediction data for shape, and then
dedwddi ng t hehWHRPF cbeledivpRply dabhe BhoUsi grguakdonr 448- BRFed her &@ir@Ston dat a
for shape; and if the shape encodi de information indicat, that the
Shape data FLISEHEBITERETE BFaRPt §OGPaEHal PRogh, dg BRERES High o in

i ntercoded wiih f]el dsbasedigotign, AMBEASALED cBHEHGLikaBn WRIGHAD 1% Noti on
conpensat ed pf%dict?d% ?%r %ﬂgpe o? eacﬁ g? thg plufélitynogﬁéwglﬁ regi ons
to be reconstigictesl. according to the field-based notion vectors of shape so
as to generate a field-based

The prediction determining unit 76 then forms an

0 inter-line prediction for the target pixel currently being
decoded using the computed context number 75 in the same
manner as the fifth embodiment mentioned above. The
prediction determining unit 76 thus provides an estimate of
the value of the target pixel currently being decoded from

25 the computed context number 75. The entropy decoding unit
84 decodes the coded data 83 or coded prediction error data
of the second field extracted by the syntax analyzing and
variable length decoding unit 37. The output of the
entropy decoding unit 84 is then added to the prediction or

30 predicted value of the target pixel currently being



15 prediction data for shape, and then decoding the intercoded shape data
by using the field-based prediction data for shape.
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MO% ()- @ embodiment, there is provided a motion picture decoding

system in which the structure of the motion picture
decoding system according to the sixth embodiment and the
structure of the above variant is combined. The motion

30 picture decoding system of the other variant can select
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Seventh Embodiment
Referring next to Fig. 19, there is illustrated a

i0 block diagram showing the structure of a shape coding unit
of a motion picture encoding system according to a seventh
embodiment of the present invention. 1In the figure,
reference numeral 104 denotes prediction error encoding
instruction information for instructing the shape coding

15 unit 3 to switch between a first mode in which prediction
errors are encoded and a second mode in which prediction
errors are not encoded.

While the motion picture encoding system of the

seventh embodiment has the same structure of that of the

0 aforementioned fifth embodiment, they differs from each
other in that the shape encoding unit 3 of the seventh
embodiment has the second mode in which no prediction is
done, and hence prediction errors are not encoded and
multiplexed into a coded bitstream, i.e., in which no coded

25 shape data 79 of the second field is generated, in addition
to the first mode in which the prediction errors for the
second field are encoded and multiplexed into a coded
bitstream. Accordingly, the motion picture decoding system
of the present embodiment can vary the guality of the coded

30 shape data dynamically. The shape encoding unit 3
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.0 deactivation of the decoding and multiplexing processes for
the second field, the switch 105 deactivates the prediction
computing unit 101, the entropy encoding unit 77, and so
on. The switching can be carried out per VOP or alpha,
block. The prediction error coding instruction inforﬁation

15 104 is multiplexed into a coded bitstream per switching.

The function of switching between the two modes of
this embodiment can be also applied to the other motion
picture encoding system of the aforementioned first or
third embodiment.

0 Accordingly, the motion picture encoding system
according to the seventh embodiment can carry out the
encoding process for the second field by encoding
prediction errors withéut reducing the quality of the coded
shape data when a sufficiently large transmission bit rate

25 is ensured. On the other hand, when serious limitations
are imposed to the transmission bit rate, the motion
picture encoding system according to the present embodiment
can encode the shape data at the expense of the quality of

the coded shape data by eliminating the process for

30 encoding prediction errors. Accordingly, the present
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block diagram showing the structure of a shape encoding
unit of a motion picture encoding system according to an
eighth embodiment of the present invention. While the
0 motion picture encoding system of this embodiment has the
same structure as that of the above-mentioned fifth
embodiment shown in Fig. 13, the shape encoding unit 3 of
this embodiment differs from that of the fifth embodiment.
In Fig. 20, reference numeral 87 denotes a delta vector
15 detecting unit which can estimate or detect a delta vector
used for estimating the shape data of a second field of
each alpha block to be encoded of an interlaced frame by
referring to a local decoded shape data of the first field
of each alpha block to be encoded, and 88 denotes an
20 entropy encoding unit which can encode the delta vector
detected by the delta vector unit 87 and then furnish the
coded shape data of the second field of each alpha block to
be encoded.
In the present embodiment, arithmetic encoding with
25 motion prediction is carried out first for one of the two
fields of each alpha block to be encoded, which will be
referred to as the first field the shape data of which is
encoded before encoding the shape data of the other field

which will be referred to as the second field. For the

30 second field of each alpha block to be encoded, a small
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the shape data of the first field in the horlzontal
10 direction using the horizontal small delta vector.
The encoding process for the first field is done in
the same manner as the fifth embodiment mentioned above.
The encoding process is carried out by using the following
procedures.

15 First, a delta vector is detected in the following
manner. After the arithmetic encoding unit 71 arithmetic
encodes the shape data of the first field of each alpha
block to be encoded using the field-based prediction data
for shape 70, the shape encoding mode selecting unit 72

0 generates and furnishes a local decoded data 73 of the
first field to the delta vector detecting unit 87. The
delta vector detecting unit 87 determines the amount of
shifting the input shape data 2 of the second field in the
horizontal direction with respect to the local decoded data

25 73 of the first field so that the shifted input shape data
2 of the second field most approximates to the local
decoded data 73. of the first field so as to detect or
estimate a delta vectof having a magnitude corresponding to
the shifting amount. The shifting amount is defined as the

30 number of pixels by which the input shape data 2 is
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delta vector. The entropy encoding unit 88 performs
appropriate entropy encoding such as Huffman coding on the
delta vector using a predetermined variable length encoding
table.

As previously explained, the motion picture
encoding system of the eighth embodiment can encode an
interlaced shape data by substituting a delta vector used
for estimating the shape data of one field of a frame to be
encoded from the shape data of another field which pairs up
the former field for the shape data of the other field.
Accordingly, the present embodiment offers an advantage of
being able to encode the shape data with an extremely small
amount of codes, as compared with the case in which all the
pixels of each alpha block to be encoded are arithmetic
encoded similarly.

In a variant, the above-mentioned encoding method
according to the eighth embodiment can be combined with
another encoding method of the other embodiment mentioned
above so as to carry out an encoding process by switching
between the encoding method of the eighth embodiment and
the other encoding method per VOP or alpha block. The
motion picture encoding system according to this variant
can carry out an encoding process for the second field of
each alpha block of an interlaced frame without reducing
the quality of the coded shape data of the second field

when a sufficiently large transmission bit rate is ensured.
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5 the expense of the quality of the coded shape data of the
second field by substituting only a delta vector for
estimating the shape data of the second field from the
shape data of the first field for the shape data of the
second field. Accordingly, the variant offers an advantage

0 of being able to control the quality of the coded shape
data of each alpha block dynamically according to the

circumstances.

Ninth Embodiment

15 A motion picture decoding system according to a
ninth embodiment of the present invention is so constructed
as to decode a coded bitstream generated by the motion
picture encoding system according to the aforementioned
eighth embodiment. The motion picture decoding system

°0 according to the ninth embodiment can encode interlaced
video object planes or VOP's. The texture decoding process
of this embodiment is the same as that of the second
embodiment mentioned above, and therefore the description
about the texture decoding process will be omitted

25 hereinafter. Accordingly, only a description about the
shape decoding will be made. The motion picture decoding
system of this embodiment has the same structure as the
sixth embodiment shown in Fig. 16, with exception that the
coded shape data 83 of the second field is replaced by a

30 coded delta vector 90 and the shape decoding unit 41 has a
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of this embodiment. When the syntax analyzing and variable
5 length decoding unit 37 shown in Fig. 16 receives a coded
bitstream 36, it isolates the coded shape data of each of
the two fields of each alpha block to be decoded from the
coded bitstream 36. The field that is extracted first from
the coded bitstream 36 is referred to as the first field,
10 and the other field is referred to as the second field.
The coded shape data 80 of the first field is the code word
which was arithmetic encoded by the motion picture encoding
system of the eighth embodiment of the present invention,
for example. The coded shape data 80 of the first field is
15 then delivered to the shape decoding unit 41, together with
the shape encoding mode information 82 showing whether the
intracoded shape data or the intercoded shape data was
selected upon the encoding process and the motion vector of
shape 81 when the inter mode was selected. The coded shape
"0 data of the second field is the code word or coded delta
vector 90 which was obtained by entropy encoding a delta
vector obtained by prediction using the local decoded data
of the first field.
Next, the description will be directed to the shape
25 decoding process. Referring next to Fig. 21, there is
illustrated a block diagram showing the structure of the
shape decoding unit 41. 1In the fiqgure, reference numeral
90 denotes a coded delta vector which is furnished by the
syntax analyzing and variable length decoding unit 37, 91

30 denotes an entropy decoding unit which can decode the coded
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and 93 denotes a correction data generating unit which can
generate a decoded shape data 94 of the .second field from
the decoded shape data 85 of the first field using the
delta vector 92.

By using the following procedures, the coded shape
data will be decoded.

{1) The first field is decoded with motion
compensation and arithmetic decoding.

(2) The second field is decoded by generating the
shape data of the second field using the delta vector.

The process (1) for decoding the coded shape data
of the first field is carried out similar to the decoding
process based on motion compensation and arithmetic
encoding as previously mentioned in the above preferred
embodiments. Therefore the description about the process
(1) will be omitted hereinafter. The decoded shape data 85
of the first field is delivered to the correction data
generating unit 93 to decode the second field or
reconstruct the shape data of the second field.

In the decoding process for the second field, the
entropy decoding unit 91 reconstructs a delta vector 92
from the coded delta vector furnished by the syntax
analyzing and variable length decoding unit 37. The
correction data generating unit 93 then generates the
decoded shape data 94 of the second field from the decoded
shape data 85 of the first field using the delta vector 92.
A method of shifting the positions of all the pixels
included in an alpha block currently being decoded in the

horizontal direction by one or more pixels defined by the

1
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second field from the decoded shape data 85 of the first
field. Any pixel 100 .in Fig. 22 that has entered the

5 alpha block upon shifting the pixels has the same value as
the adjacent pixel on the same line in the same alpha
block. Another method can be used as the generating
method.

The decoded shape data 85 and 94 which have been

.0 reconverted into a sequence of 8-bit binary data each
having a value of 0 or 255 in decimal through the above
processes are delivered to the frame-based and field-based
motion compensation units for texture decoding and are also
stored in the shépe memory 42 for later alpha block

15 decoding.

As previously mentioned, the motion picture
decoding system according to the ninth embodiment can
decode an interlaced, coded shape data by carrying out
motion compensation in consideration of motions between the

20 pair of two fields. Accordingly, the motion pic£ure
decoding system of the ninth embodiment can be applied to
the situation where the transmission bit rate is limited
and therefore it is unnecessary to reconstruct the shape
data with great accuracy.

25 In a variant of the exemplary embodiment mentioned
above, the structure of the ninth embodiment is combined
with the decoding system according to one of the other
preferred embodiments mentioned above. The motion picture
decoding system of this variant is so constructed as to

30 switch between the decoding method using the delta vector
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amount of change in the transmission bit rate.

Tenth Embodiment

.0 Referring next to Fig. 23, there is illustrated a
block diagram showing the structure of a shape encoding
unit of a motion picture encoding system according to a
tenth embodiment of the present invention. While the
motion picture encoding system of this embodiment has.the

15 same structure as that of the above-mentioned first
embodiment shown in Fig. 1, the shape encoding unit 3 of
this embodiment differs from that of the first embodiment,
In Fig. 23, reference numeral 95 denotes a differential
vector detecting unit which can receive the shape data 2 of

0 each alpha block to be encoded and then detect a
differential vector 96 from the motion vector of shape 68
of the first field of each alpha block to be encoded.

In the present embodiment, arithmetic encoding with

motion prediction, such as frame-based prediction for

25 shape, inter-vOP field-based prediction for shape, and
intra-vVOP field-based prediction for shape mentioned above
in the exemplary embodiments shown, is carried out first
for one of the two fields, which will be referred to as the
first field the shape data of which is encoded before

30 encoding the shape data of the other field which will be
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field of each alpha block to be encoded and that of the
second field of each alpha block to be encoded. This
differential vector détection can be implemented for the

.0 reason that there rarely exists a difference in the
magnitudes and directions of the motion vectors of shape of
the two fields and hence there is a strong correlation
between the motion vector of one of the two fields and that
of the other field. The amount of computations required

15 for detecting a motion vector of shape for the second field
and the amount of codes included in coded motion vector
data can be reduced by carrying out the above-mentioned
process of searching a small area around the motion vector
of the first field so as to estimate a differential vector

20 and then encoding the differential vector.

The frame-based prediction for shape is carried out

in the same manner as the aforementioned first embodiment.
The encoding process for the first field is done in the
same manner as the fifth embodiment. The encoding process

25 for the second field is done in the same manner as the
encoding method as mentioned above with inter-VOP field-
based prediction for shape and arithmetic encoding, with
the exception of detection of a motion vector for the
second field. Therefore only a description of the motion

30 vector detection will be made hereafter.
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15 differential vector 96 thus estimated is furnished as a
motion vector data of the second field, and is then added
with the motion vector of shape 68 of the first field to
generate a motion vector of shape of the second field. The
field-based shape motion compensation unit 69 then carries

20 | out motion compensated prediction for the second field
according to the motion vector of shape 68 in the same
manner as the motion compensated prediction for the first
field. Finally, the field-based shape motion compensation
unit 69 generates the pair of field-based prediction data

23 for shape for the first and second fields. The arithmetic
encoding unit 71 of this embodiment then carries out the
intra-coding process, the inter-coding process using the
frame-based prediction data for shape, and the inter-coding
process using the field-based prediction data for shape,

30 like that of the first embodiment mentioned above. The
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Eleventh Embodime

Referring next to Fig. 24, there is illustrated a
block diagram showing the structure of a shape decoding
unit of a motion picture decoding system according to an
eleventh embodiment of the present invention. The motion

0 picture decoding system according to the eleventh
embodiment of the present invention is so constructed as to
decode a coded bitstream generated by the motion picture
encoding system according to the aforementioned tenth
embodiment. In Fig. 24, reference numeral 97 denotes a

25 field-based motion vector of shape of a first field of each
alpha block to be decoded included in an interlaced frame,
and 98 denotes a delta vector showing the difference
between the motion vector of shape of the first field of
each alpha block to be encoded and that of a second field

30 of each alpha block to be encoded, which is furnished by
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a coded motion vector of one field that will be decoded at

a later time as compared with that of the other field, and

therefore the description about only the difference between
10 this embodiment and the second embodiment will be made.

In the present embodiment, the inter-VOP field-
based prediction is carried out by using the field-based
motion vector of shape of one of thg two fields, which will
be referred to as the first field the shape data of which

15 is encoded at an earlier time as compared with that of the
other field, so that the field-based motion vector of shape
of the other field which will be referred to as the second
field is reconstructed.

To be more specific, when the syntax analyzing and

20 variable length decoding unit 37 receives a coded bitstream
36, it extracts the differential vector 98 from the coded
bitstream 36. The shape decoding unit 41 then adds the
differential vector 98 to the field-~-based motion vector of
shape 97 of the first field so as to determine the field-

23 based motion vector of shape of the second field. The
later decoding process is done using the same procedures as
of the aforementioned second embodiment.

As previously mentioned, the decoding system
according to the eleventh embodiment can decode an

30 interlaced, coded shape data by carrying out motion
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spirit and scope of the present invention. It should be
understood that the present invention is not limited to the

.0 specific embodiments described in the specification, except

as defined in the appended claims.
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.0 reconstructed; (1) the coded shape data, (2) shape encoding
mode information indicating whether the coded shape data is
a data encoded with frame-based motion compensated
prediction or field-based motion compensated prediction,
and (3) a frame-based motion vector of shape or field-based

15 motion vectors of shape;

frame-based motion compensation means for making a

motion compensated prediction for shape of each of the
plurality of small regions to be reconstructed according to
the frame-based motion vector of shape so as to generate a

20 frame-based prediction data for shape;
field-based motion compensation means for making a
motion compensated prediction for shape of each of first
and second fields of each of the plurality of small regions
to be reconstructed according to the field-based motion
25 vectors of shape so as to generate a field-based prediction
data for shape; and
decoding means for decoding the coded shape data of
each of the plurality of small regions to be reconstructed
by using either the frame-based prediction data or the

30 field-based prediction data, according to the shape
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a bitstream analyzer for extracting the following
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data from the coded bitstream for each of a plurality of
small regions included in an interlaced image to be

10 reconstructed; (1) the coded shape data, (2) texture
encoding mode information indicating whether the coded
texture data is a data encoded with frame-based motion
compensated prediction or field-based motion compensated
prediction, and (3) a frame-based motion vector of shape or

15 field-based motion vectors of shape;

frame-based motion compensation means for making a
motion compensated prediction for shape of each of the
plurality of small regions to be reconstructed according to
the frame-based motion vector of shape so as to generate a

20 frame-based prediction data for shape;

field-based motion compensation means for making a
motion compensated prediction for shape of each of first
and second fields of each of the plurality of small regions
to be reconstructed according to the field-based motion

25 vectors of shape so as to generate a field-based prediction
data for shape; and

decoding means for decoding the coded shape data of
each of the plurality of small regions to be reconstructed
by using either the frame-based prediction data or the

30 field-based prediction data as needed, according to the
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a bitstream analyzer for extracting the following
data from the coded bitstream for each of a plurality of
small regions included in an interlaced image to be
10 reconstructed; (1) the coded shape data, (2) shape encoding
mode information indicating if the coded shape data of a
first field is a data encoded with field-based motion
compensated prediction, (3) a field-based motion vector of
shape of the first field, and (4) cbded data of a
15 prediction error for shape of a second field;
field-based motion compensation means for making a
motion compensated prediction for shape of the first field
of each of the plurality of small regions to be
reconstructed according to the field-based motion vector of
20 shape of thé first field so as to generate a field-based
prediction data for shape of the first field;
first decoding means for decoding the coded shape
data of the first field of each of the plurality of small
regions to be reconstructed by using the field-based

prediction data for shape of the first field as needed,

o
(S

according to the shape encoding mode information;
prediction computing means for computing a

prediction value for the shape data of the second field of

each of the plurality of small regions to be reconstructed

30 by using the decoded shape data of the first field from
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4. The decoding system according to Claim 3,

wherein said prediction computing means includes means for
10 computing a context number for each pixel of the shape data

of the second field of each of the plurality of small

regions to be reconstructed by using the decoded shape data

of the first field, and means for computing a prediction

value of each pi#el of the shape data of the second field
15 of each of the plurality of small regions to be

reconstructed from the context number.

5. A motion picture decoding system which can

decode a coded bitstream obtained by encoding a motion
20 picture comprised of a sequence of interlaced images each
having its texture data and shape data, comprising:

a bitstream analyzer for extracting the following
data from the coded bitstream for each of a plurality of
small regions included in an interlaced image to be

25 reconstructed; (1) the coded shape data, (2) shape encoding
mode information indicating if the coded shape data of a
first field is a data encoded with field-based motion
compensated prediction, (3) a field-based motion vector of
shape of the first field, and (4) coded data of a

30 prediction error for shape of a second field;
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decoding means for decoding the coded shape data of
the first field of each of the plurality of small regions
to be reconstructed by using the field-based prediction
10 data for shape of the first field as needed, according to
the shape encoding mode information; and
prediction computing means for computing a
prediction value of a decoded shape data of a second field
of each of the plurality of small régions to be
15 reconstructed by using the decoded shape data of the first
field so as to generate a decoded shape data of the second

field by using the computed prediction value.

6. The decoding system according to Claim 5,

20 wherein said prediction computing means includes means for
computing a context number for each pixel of the shape data
of the second field of each of the plurality of small
regions to be reconstructed by using the decoded shape data
of the first field, and means for computing a prediction

25 value of each pixel of the shape data of the second field
of each of the plurality of small regions to be

reconstructed from the context number.

7. A motion picture decoding system which can

30 decode a coded bitstream obtained by encoding a motion
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reconstructed; (1) the coded shape data, (2) first shape
encoding mode information indicating if the coded shape
data of a first field is a data encoded with field-based
motion compensated prediction, (3) a field-based motion
10 vector of shape of the first field, (4) second shape
encoding mode information indicating whether or not the
coded shape data of a second field is to be decoded, and
(4) coded data of a prediction error for shape of the
second field if fhe second shape encoding mode information
15 indicates that the coded shape data of the second field is
to be decoded;
field-based motion compensation means for making a
motion compensated prediction for shape of the first field
of each of the plurality of small regions to be
0 reconstructed according to the field-based motion vector of
shape so as to generate a field-based prediction data for
shape of the first field;
first decoding means for decoding the coded shape
data of the first field of each of the plurality of small
25 regions to be reconstructed by using the field-based
prediction data of the first field as needed, according to
the shape first encoding mode information;
prediction computing means for computing a
prediction value for the shape data of the second field to

30 be reconstructed by using the decoded shape data of the
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second field of each of the plurality of small regions to
be reconstructed from the prediction value of the second
field furnished by said prediction computing means, or by
adding the prediction value of the second field to the
10 shape data of the second field decoded by said second
decoding means, according to the second field encoding mode

information.

8. A motion picture decoding system which can
15 decode a coded bitstream obtained by encoding a motion
picture comprised of a sequence of interlaced images each
having its texture data and shape data, comprising:
a bitstream analyzer for extracting the following
' data from the coded bitstream for each of a plurality of
20 small regions included in an interlaced image to be
reconstructed; (1) the coded shape data, (2) shape encoding
mode information indicating if the coded shape data of a
first field is a data encoded with field-based motion
compensated prediction, (3) a field-based motion vector of
25 shape of a first field, and (4) coded data of a delta
vector used for adjusting a decoded shape data of the first
field;
field-based motion compensation means for making a
motion compensated prediction for shape of the first field

30 of each of the plurality of small regions to be
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prediction data for shape of the first field;

first decoding means for decoding the coded shape
data of the first field of each of the plurality of small
regions to be reconstructed by using the field-based
prediction data for shape of the first field from said
field-based motion compensation means as needed, according
to the shape encoding mode information;

second decoding means for decoding the coded data
of the delta vector so as to generate a delta vector; and

means for generating a decoded data of the second

field of each of the plurality of small regions to be

reconstructed by using the decoded shape data of the first

30

field from said first decoding means and the delta vector

from said second decoding means.

9. A motion picture decoding system which can
decode a coded bitstream obtained by encoding a motion
picture comprised of a sequence of interlaced images each
having its texture data and shape data, comprising:

a bitstream analyzer for extracting the following
data from the coded bitstream for each of a plurality of
small regions included in an interlaced image to be
reconstructed: (1) the coded shape data, (2) shape encoding
mode information indicating whether the coded shape data is
a data encoded with frame-based motion compensated
prediction or field-based motion compensated prediction,
(2) a frame-based motion vector of shape or a field-based

motion vector of shape of a first field, and (3) a
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the field-based motion vector of shape of a corresponding

second field;

5 frame~based motion compensation means for making a
motion compensated prediction for shape of each of the
plurality of small regions to be reconstructed according to
the frame-based motion vector of shape so as to generate a
frame-based prediction data for shape;

10 field-based motion compensation means for making a
motion compensated prediction for shape of the first field
of each of the plurality of small regions to be
reconstructed according to the field-based motion vector of
shape of the first field so as to génerate a field-based

15 prediction data for shape of the first field, and for
computing a field-based motion vector of shape of the
second field by adding the differential vector to the
field-based motion vector of shape of the first field, and

. then making a motion compensated prediction for shape of

20 the second field of each of the plurality of small regions
to be reconstructed according to the field-based motion
vector of shape of the second field, so as to generate a
field-based prediction data for shape of the second field;
and

25 decoding means for decoding the coded shape data of
each of the plurality of small regions to be reconstructed
by using either the frame-based prediction data or the
field-based prediction data of the first and second fields
as needed, according to the shape encoding mode

30 information.
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C|C%ﬁVdeXdeﬂMNﬁiéHEd]iﬁéges each having its texture data and shape
data, comprising:

5 frame-based motion detecting means for detecting a
frame-based motion vector of shape for each of a plurality
of small regions into which the shape data of a current
interlaced image to be encoded having a pair of first and
second fields is partitioned;

10 frame-based motion compensation means for making a
motion compensated prediction according to the frame-based
motion vector of shape so as to generate a frame-based
prediction data for shape;

field-based motion detecting means for detecting

15 field-based motion vectors of shape for both the first and
second fields of each of the plurality of small regions to
be encoded;

field-based motion compensation means for making a
motion compensated prediction gccording to the field-based

20 motion vectors of shape of the first and second fields so
as to generate a field-based prediction data for shape;

encoding means for inter-coding the shape data of
each of the plurality of small regions to be encoded by
using the frame-based prediction data for shape, and inter-

25 coding the shape data of each of the plurality of small
regions to be encoded by using the field-based prediction
data for shape, so as to furnish two types of coded shape
data;

shape encoding mode selecting means for selecting

30 one of the two types of coded shape data from said encoding
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5 encoding mode according to which the selected coded shape
data has been generated; and
multiplexing means for multiplexing the shape
encoding mode information and the selected coded shape data
into a coded bitstream, and further multiplexing either the
10 frame-based motion vector of shape or the field-based
motion vectors of shape which is selected according to the

shape encoding mode information into the coded bitstream.

11. The encoding system accdrding to Claim 10,

15 wherein said field-based shape motion detecting means
detects field-based motion vectors of shape, which are
referred to as inter-image field-based motion vectors of
shape, for both the first and second fields of each of the
plurality of small regions to be encoded of the current

20 | image from ﬁhe shape data of an immediately preceding
image, and said field-based shape motion detecting means
further detects a field-based motion vector of shape, which
is referred to as one of intra-image field-based motion
vectors of shape, for the first field of each of the

25 plurality of small regions to be encoded of the current
image from the shape data of the immediately preceding
image and, after that, detects another field-based motion
vector of shape, which is referred to as another one of the
intra-image field-based motion vectors of shape, for the

30 second field of each of the plurality of small regions to
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}~~dEPE: 1! &ields by using 'the intra-image field-based motion vectors
of shape so as to generate an intra-image field-based
prediction data for shape, and further makes motion
compensated prediction for shape of the first and second
fields of by using the inter-image field-based motion
10 vectors of shape so as to generate an inter-image field-

based prediction data for shape.

12. A motion picture encoding system which can
encode a motion ﬁicture comprised of a sequence of
15 interlaced images each having its texture data and shape
data, comprising:
frame-based motion detecting means for detecting a
frame-~-based motion vector of shape for each of a plurality
of small regions into which the shape data of an interlaced
20 image to be encoded having a pair of first and second
fields is partitioned;
frame-~-based motion compensation means for making a
motion compensated prediction according to the frame-based
motion vector of shape to generate a frame-based prediction
25 data for shape;
field-based motion detecting means for detecting
field-based motion vectors of shape for both the first and
second fields of each of the plurality of small regions to

be encoded;

30 field-based motion compensation means for making a
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encoding means for intra-coding the shape data of

each of the plurality of small regions to be encoded,

al

inter-coding the shape data of each of the plurality of
small regions to be encoded by using the frame-based
prediction data for shape, or inter-coding the shape data
of each of the plurality of small regions to be encoded by

10 using the field-based prediction data for shape according
to information indicating a texture encoding mode according
to which the corresponding texture data of each of the
plurality of small regions to be encoded is encoded, so as
to generate a coded shape data of each of the plurality of

15 small regions; and

multiplexing means for multiplexing the texture

encoding mode information and the coded shape data into a
coded bitstream, and further multiplexing either the frame-
based motion vector of shape or the field-based motion

20 vectors of shape which is selected according to the shape

encoding mode information into the coded bitstream.

13. A motion picture encoding system which can
encode a motion picture comprised of a sequence of

interlaced images each having its texture data and shape

BS
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data, comprising:

field-based motion detecting means for detecting a
field-based motion vector of shape for a first field of
each of a plurality of small regions into which the shape

30 data of an interlaced image to be encoded having a pair of
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first field from said field-based motlon detectlng means So

as to generate a field-based prediction data for shape of

the first field;

10 first encoding means for intra-coding the shape
data of the first field of each of the plurality of small
regions to be encoded, and inter-coding the shape data of
the first field of each of the plurality of small regions

' to be encoded by'using the field-based prediction data for

15 shape of the first field, so as to generate two types of
coded shape data of the first field of each of the
plurality of small regions and a local decoded data of the
first field of each of the plurality of small regions to be
encoded;

20 shape encoding mode seiecting means for selecting
one of the two types of coded shape data of the first field
from said first encoding means according to a predetermined
selection criterion and then furnishing the selected coded

shape data of the first field, and for furnishing shape

encoding mode information indicating the type of the

o
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selected coded shape data of the first field, i.e., a shape
encoding mode according to which the selected coded shape
data of the first field has been generated;

prediction computing means for computing a

30 prediction value of each pixel of the shape data of the
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field furnished by said first encoding means and the shape
data of the second field of each of the plurality of small
5 regions to be encoded;
second encoding means for encoding a difference
between the prediction value computed by said prediction
computing means and the actual value of each pixel of the
shape data of the second field of each of the plurality of
10 small regions to be encoded, and for furnishing the coded
difference as a coded shape data of the second field; and
multiplexing means for multiplexing the field-based
motion vector of shape of the first field, the selected
coded shape data of the first field, the shape encoding

15 mode information, and the coded shape data of the second

field obtained by said second encoding means into a coded

bitstream.

14. The motion picture encoding system according to
20 | Claim 13, further comprising means for enabling said
prediction computing means and said second encoding means
when receiving information for instructing the encoding of
the difference between the prediction computed by said
prediction computing means and the actual value of each

pixel of the shape data of the second field, and for

o
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disabling said prediction computing means and said second
encoding means otherwise, wherein said multiplexing means
also multiplexes the information for instructing the

encoding of the difference into the coded bitstream.

30
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DaBYNC P Claim 13, wherein said prediction computing means includes
means for computing a context number for each pixel of the
shape data of the second field of each of the plurality of

5 small regions to be encoded by using the local decoded

shape data of the first field furnished by said first
encoding means and the shape data of the second field, and
means for determining a prediction value of each pixel of
the shape data of the second field of each of the plurality

10 of small regions to be encoded from the computed context

number.

16. A motion picture encoding system which can
| encode a motion picture comprised of a sequence of
15 interlaced images each having its texture data and shape
data, comprising:
field-based motion detecting means for detecting a
field-based motion vector of shape for a first field of
each of a plurality of small regions into which the shape
20 data of an interlaced image to be encoded having a pair of
the first field and a corresponding second field is
partitioned;
field-based motion compensation means for making a
motion compensated prediction for shape of the first field
25 of each of the plurality of small regions to be encoded
according to the field-based motion vector of shape of the
first field from said field-based motion detecting means to
generate a field-based prediction data for shape of the

first field;

30 first encoding means for intra-coding the shape
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to be encoded by using the field-based prediction data for
5 shape, so as to generate two types of coded shape data and
a local decoded shape data of the first field of each of
the plurality of small regions to be encoded;
shape encoding mode selecting means for selecting
one of the two types of coded shape data of the first field

.0 from said first encoding means according to a predetermined
selection criterion and then furnishing the selected coded
shape data of the first field, and for furnishing shape
encoding mode information indicating the type of the
selected coded shape data, i.e., a éhape encoding mode

15 according to which the selected coded shape data of the
first field has been generated;

delta vector detecting means for, by using the
local decoded data of the first field furnished by said
first encoding means and the shape data of a second field

20 of each of the plurality of small regions, detecting a
delta vector used for adjusting the local decoded shape
data of the first field to generate an approximation of the
shape data of the second field of each of the plurality of
small regions;

25 second encoding means for encoding the delta vector
so as to generate a coded shape data of the second field of
each of the plurality of small regions; and

multiplexing means for multiplexing the field-based
motion vector of shape of the first field, the selected

30 coded shape data of the first field, the shape encoding



119 9%40%{& ()-!'F %0%{& ()-3
10%&! X %0% ' ()-!X 940%x& ()-!y{ %0% | & ()- Normal" "Heads @Ebg,g;,,ﬁ 2002

"Headi ng 23] c" "Heading 33]c" "Heading 43]c" "Heading 53]c"

g 63]c

"Headi ng 73]c" "Heading 83]c" "Heading 93]c"A "Default Par agr aph Font 2g
& 34: @M TZr aFhoue| Ut JW Hx& 3$: | @VRTZ gnfid, ' X$ud6H"j ;|
&, 3P: d@el

n $&(*

_Ohy[ Xal gn} sy+" Q\I\N

[A)/7?Ggéf§2}<>$§tgh%%gﬁgg- gfgg%RgFg% %Rage data of the second

X211 US&() *,
g_=Lqgl Yi VdpN: / JoDJ NY3L(I &1 $GCG' #%°()c, -/ 0356
9=? @CEHI6NPHS W #Eahacf G knpq( t wx~w- b= q<9ViE6Nu" i ?R>)6M G ) Cn9 "#;

0R) $+- / 1U4569: ==

. Bt Q@Jqogfgrgéﬁrg JQQ&E~§E¥Q¥§[eLcBQQﬁb@%%%%%V W tlo&Ga&NeEed

z| ~#L=8Qdi ] WWKC~Xx% ! "#$%&' () *+, - /0123456789
<=>? @ABCDEFGHI JKLM\OP STUVWXYZ[\]A abcdefgcodklnnopgrstuvmmyz{|}~
y

| " #$9& () *+, -./0123456 89A .motion picture e

ng system which can

o ECEE G M s GRARET T BEIORLLLYCET oS N

RomanAr i al Cout

" H#HSUR (

)+

-1 A 0323408 8Fhages each having its texture data and shape

<:>?@%BCDEFGHIJKLNNCPCRST YZ[\ ]| ~_" abcdef ghi j kl mopqr st uvwxyz{| }~
" H#$UR () *+, -ddH 234G 8 ing:

<= >7@%BCDEFGHIJKLNNCPQRSTUVMXYZ[\]A

“abcdef ghi | kI mopgr st uvwxyz{|}~

L"#39R' () *+, -./ 0123456 78®L-based motlon detectlng means for detecting a
<=>? BCDEFGHIJKLNNCP STUVWXYZ \]1~ bcdef
gﬁ QR [\]~ "abcde g éklnno rStUVMMngLiallty

I #39%&

()*+, -

gmtlon vector of s for ch of

<=>?@ABCDEFG4I§§51M%SJMY£ 3 \on 20 B SNL KL EMGRAL SLYVINY EhbF L aced

20

Q]
(S]]

30

image to be encoded having a pair of first and second
fields is partitioned;

frame-based motion compensation means for making a
motion compensated prediction according to the frame-based
motion vector of shape so as to generate a frame-based
prediction data for shape;

field-based motion detecting means for detecting a
field-based motion vector of shape for the first field of
each of the plurality of small regions to be encoded;

differential vector detecting means for detecting a
differential vector showing a difference between the field-
based motion vector of shape of the first field and a
field-based motion vector of shape of a corresponding
second field of each of the plurality of small regions to
be encoded by searching a small area in the vicinity of the
field-based motion vector of shape of the first field, by
using the shape data of the second field;

field-based motion compensation means for making a

motion compensated prediction for shape of the first field
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of each of the plurality of small regions to be encoded
according to the field-based motion vector of shape of the
first field from said field-based motion detecting means,
and for making a motion compensated prediction for shape of
the second field of each of the plurality of small regions
to be encoded according to a field-based motion vector of
shape of the second field obtained by adding the
differential vector to the field-based motion vector of
shape of the first field, so as to generate a field-based
prediction data for shape;

encoding means for intra-coding the shape data of
each of the plurality of small regions to be encoded,
inter-coding the shape data of each of the plurality of
small regions to be encoded by usiné the frame-based |
prediction data for shape, and inter-coding the shape data
of each of the plurality of small regions to be encoded by
using the field-based prediction data for shape, so as to
furnish three types of coded shape data of each of the

plurality of small regions;

shape encoding mode selecting means for selecting
one of the three types of coded shape data from said
encoding means according to a predetermined selection
criterion and then furnishing the selected coded shape
data, and for furnishing shape encoding mode information
indicating the type of the selected coded shape data, i.e.,
a shape encoding mode according to which the selected coded
shape data has been generated; and

multiplexing means for multiplexing the frame-based
motion vector of shape, the field-based motion vector of

shape of the first field, the differential vector, the
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selected coded shape data, and the shape encoding mode

information into a coded bitstream.

18. A method of decoding a coded bitstream obtained
by encoding a motion picture comprised of a sequence of
interlaced images each having its texture data and shape
data, comprising the steps of:

extracting the following data from the coded
bitstream for each of a plurality of small regions included
in an interlaced image to be reconstructed; (1) the coded
shape data, (2) shape encoding mode information indicating

whether the coded shape data is a data intra-coded or

inter-coded, and, in the latter case, further indicating

" whether the coded shape data is a data inter-coded with

frame-based motion compensated prediction or with field-
based motion compensated prediction, and (2) a frame-based
motion vector of shape if the shape encoding mode
information indicates that the coded shape data is a data
inter-coded with field-based motion compensated prediction,
or field-based motion vectors of shape if the shape
encoding mode information indicates that the coded shape
data is a data inter-coded with frame-based motion
compensated prediction;

if the shape encoding mode information indicates
that the coded shape data of each of the plurality of small
regions is a data intracoded, decoding the intra-coded
shape data;

if the shape encoding mode information indicates
that the coded shape data of each of the plurality of small

regions is a data intercoded with frame-based motion
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compensated prediction, making a motion compensated
prediction for shape of each of the plurality of small
regions to be reconstructed according to the frame-based
motion vector of shape so as to generate a frame-based
prediction data for shape, and then decoding the inter-
coded shape data by using the frame-based prediction data
for shape; and

if the shape encoding mode information indicates
that the shape data of each of the plurality of small
regions is a data intercoded with field-based motion
compensated prediction, making a motion compensated
prediction for shape of each of the plurality of small
regions to be reconstructed according to the field-based
motion vectors of shape so as to generate a field-based
prediction data for shape, and then decoding the inter-

coded shape data by using the field-based prediction data

for shape.



