-al- Speci fication | MAGE ENCODI NG APPARATUS,

| MAGE DECCODI NG APPARATUS, | MAGE ENCODI NG METHOD, | MAGE DECODI NG METHOD,

| MAGE ENCODI NG PROGRAM RECORDI NG MEDI UM AND | MAGE DECCDI NG PROGRAM

RECORDI NG MEDI UM Field of Technol ogy This invention relates to an

| mage encodi ng apparatus, an inmage decodi ng apparatus, an imge encoding
nmet hod, an image decoding nethod, an image encoding program recording

medi um and an i mage decodi ng program recordi ng medi um Prior Art

The i mage encodi ng technol ogy ha8PeCiBiptiost ory. There has been

establ i shed excellent standard proposals such as ITUT H 2 61, |TU T H263,
| SO MPEGL/ 2 and so on. Roughly speaking, the inmage encoding nethod has
two approaches: an encodi ng net hod using the orthogonal transformand a

pr edi ct i GYMASHEDMIODFNGABRIRATHS 0 dIMAGE RECORINGOAP PARANUS] I THAGE EMCOBINGI t h t he
use of the prediction function. Al t hough the encodi ng nethod using the
or t hogonMETHOBPSIMAGRE DESODINCGOMBTHCR) clMAGH ENCADING , PROGRAM: RECORDIVGgNnal s
of small bit nunbers are obtained, it is possible to keep better picture
qual ity MEDIOMt AKD PINREE DECODENGOBROGRAR tRECORDING MEDIUMIry encodi ng net hod
usi ng orthogonal transform such as JPEG MPEG and the like utilizes the
DCT (Di screte Cosine Transform. Though it is known that DCT

Field of Technology
This invention relates to an image encoding apparatus, an image
. decoding apparatus, an image encoding method, an image decoding
method, an image encoding program recording medium and an image

decoding program recording medium.

Prior Art
The image encoding technology has a long history. There has
been established excellent standard proposals such as ITU-T H.261,
ITU-T H263, ISO MPEG1l/2 and so on. Roughly speaking, the‘ image
. encoding method has two approaches: an encoding method using the
orthogonal transform and a prediction encoding method encoding the
error of predicted values with the use of the prediction function.
Although the encoding method using the orthogonal transform
needs complicated calculation, when encoded signals of small bit
numbers are obtained, it is possible to keep better picture quality
than the prediction encoding method. The ordinary encoding method
using orthogonal transform such as JPEG,_MPEG and the like utilizes

the DCT{Discrete Cosine Transform)}. Though it is known that DCT



-P- enabl es encoding by a small nunber of bits, it has own problens in
that it needs high-precision nultiplication, resulting in conplicated
calculation, and in that the reversibie encoding is inpossible.

Accordi ngly, DCT cal culation can not be used in the fields in which the
reversibility is required. As opposed to this, the prediction encoding
nmet hod needs sinple calculations and can do the reversible encodi ng.
MVR(Modi fied Modified Read) used in facsimles is fanbus as ap_i mage
coding SRAMGE RRFPHINE Rkt PURRR 9% Ridse AE RA%ING PO Rec. T6
"Facsim | e Coding Schemes and Coding Control Functions for _Goup 4

Facsi mi 1% ARk afisneeds hRpb-RERFbILON HRL L ildcakiany argsulting hén
horizontal direction between the change points of pixel values on the

i mredi ateInplgicatiedusadrubaihornodad seakmrthdhie yevarsibleengesige $sints of
pi xel value on the not-yet-coded scanning line is variable-|length encoded.
MWR ( MoigassdbiieRr) Addandingly, f BET malculabion cchrViRti Be usefl 48 the

eval uati on nodel for MPEA (1SOIECJIJTC SC29/ WELl N1277, July 1996).

| nci dentfddlds iih wigh thenuiversibidsburibs etbquitredi he objects and then the
obj ects are processed as arbitrary shapes, inmage can be operated and

synt hesi zed, Ashpposettoothiex,t thepreditehuts ehocodirey metliad heeds simple

signal -transm ssion. For applications which restrict bit nunber, by using
such i nfeg@iliationist and passddl €hé arewdmdibleeleyicodsng gn NMR (Madiyfied

| nportant objects to transmt and record the sane. However, the prior art

t echnol agydiisd ®eabdkaBednin Pocinilest e €aAROES Ngs afn oljRRE Todangng

‘r bitrary shapes. And t he

method having reversibility. MMR is used according to CCITT
Rec.T6 “Facsimile Coding Schemes and Coding Control Functions for
Group 4 Facsimile Apparatus”. In thismethod, the difference value
in the horizontal direction between the chahge points of pixel
values on the immediately previous already-coded scanning line and
the change points of pixel value on the not-yet-coded scanning line
is variable-length encoded. MMMR{Modified MMR} which is a further
improved MMR is used as the evaluation model for MPEG4
(ISO/IEC/JTC/SC29/WG1l N1277, July 1996).

Incidentally, if image signals are separated into the objects
and then the objects are processed as arbitrary shapes, image can
be operated and synthesized, object by object, which leads to the
effective signal-transmission. For applications which restrict
bit number, by using such information, it is possible to selectively
assign priority to important objects to transmit and record the

same. However, the prior art technology has not taken into account

the encoding of objects having arbitrary shapes. And the
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-3- standardi zati on of coding for inmage signals having arbitrary shapes
has been proceeding in the | SO MPEG4. I n MPEX4, the evaluation nodel
called VMB.O (printed in ISOIECJTA [gSC29/ WG11 N1277). is created, which
IS now a uni que i mage encodi ng net hod that can encode inmage signals having
arbitrary shapes. An i mage signal having arbitrary shapes ordinarily
consists of the shape information indicating the shape of an object and

the pixel_value information,(cq or,inforpation) representing pixel values
i thi b ARCEBRERTL 24T R PR Eo LAY TG BoVind RS AR EPARRE shape

i nformatton i ndi cating whether each pixel is _significant(on the jnside of
t he shap ?sc}?e?rhs‘?’iﬁﬁe%dééﬂt £BntheelSQMEEG e ofnt afiBp, evrlyafion
transparenc%%i nformation indicating the rati (é)?ghow nmuch t he obj{ect occl udes

t he backBpPethdjaled V&SpEc{PHEn S eins IHR/EBCY STCLAFA9 WeAt N&2V 2} nigs wi t h

other images. \Wen the transparency has only two levels, 0% and 100% the
shape ifFerFedqd WRiFB iisgeer pciqus imrge eapeginenethod tbateEnoencorte
thereby the arbitrary-shape-having image signal is represented by the two
of the tBagelsianalisapavingoarpitmaryshapes.pi xel val ue information.
Fig.53 is a drawing for explaining these information. The transparency

i nf or mat i olniignage shfgpabehawing epbiéteaty rhdpew ondinaridtyi eonkisdshopi xel is
used for synthesis when a fish shown in figure 53(a) is synthesized with

t he ot hethénsitape informgtienSiidicattimer €hei shap®Vor tahe oot &id the

transparency information in the horizontal scanning line indicated by a
dotted |pieel nvahee firffiormatiba dubiofeinformation) representing pixel
. values within an object. Concerning the sﬁépe information, the
two-valued shape information indicating whether each pixel is
significant (on the inside of the shape) or insignificant (on the
outside of the shape), or the transparency information indicating
the ratio(how much the object occludes the background) of
respective pixels which is used in synthesizing with other images.
When the transparency has only two levels, 0% and 100%, the shape
information is identical to the transparency information and
. thereby the arbitrary-shape-having image signal is represented by
the two of the two-valued shape information and the pixel value
information.

Fig.53 is a drawing for explaining these information. The
transparency information is an information representing how much
ratio of each pixel is used for synthesis when a fish shown in figure
53(a) is synthesized with the other image. In figure 53(b), there
is shown the value of transparency information in the horizontal

scanning line indicated by a dotted line in the figure. The outside



-4- of the fish is perfectly transparent. Here, the transparency 0 is
defined as being perfectly transparent for sinplification. Hence, on the
outside of the fish the transparency i,nformation has a value of 0, while
on the inside of the fish it has a value of non-0. Fig. 53(c) shows
the transparency which is made two-valued as having two of O and non-0.
In figure 53(c), the pixels having the non-0 transparency require
encodi ng of the pixel value information, while the pixels having the 0O

t r anspar @h&pegbish isneeafedel prranspaggnte | Heve ndheokrarerarrncy Rels

two-val ued transparency information is very inportant to the pixel value
i nf or mat {efinasadibedna@erirctin %@HWGPH%E sunpbhinatgfont.heHenegspar ency
i nformati on which can not be represented by two-val ued information, as
shown i noti thereutHidiedpf tihe Fishitheat tarspareocyeinfmrmatiion has @avrébae gr ay
scale. The shape information represented by nulti-valued information as
descri bedf dhowhiden obetheeansiddyofi hewdiish oi tnleas cdivad.uei wifl abn-as t hat
for the pixel value information. Wil e perform ng the i mage encodi ng,

t he intra-f rEie Se)dshgws bidse d ranspheerspasihdichc s red di ite-ealtbd asnpor al
correlation is separately used, both of the two are enployed. In the

i nt er - f reaeine o @ ahinamid.onIn figueec D& [ thaesixel Slelatdhgdechand t he
notion conpensation is carried out for the detected notion. The notion

vect or isorgeEtahspyatsrsy foquifeeibbdidy 60RPLSAid100alud AnFBemation,
above-nentioned VMB.0, the intra-frane encoding and the inter- frane

encodi ngwii e athePplixely 1 i etdecactrispRirebBlClo Motlrels thangitde notion

'onpensat ion simlar as in EGL/2 is carried out,
value information, so that the two-valued transparency information

is very important to the pixel value information encoding. On the
other hand, the component of the transparency inf;:zmation which
can not be represented by two-valued information, as shown in figure
53(d), is multi-vaiued information which is called gray scale. The
shape information represented by multi-valued information as
described above can be treated by the waveform encoding similar
as that for the pixel value information.

' While perfoming the image encoding, the intra-frame encoding
based on the spacial correlation or the temporal correlation is
separately used, both of the two are employed. In the inter-frame
encoding, the motion in the close frames is detected, and the motion
compensation is carried out for the detected motion. The motion
vector is generally used for the motion compensation. In the
above-mentioned VM3.0, the intra-frame encoding and the inter-
frame encoding are adaptively switched each other block by block,

and the motion compensation similar as in MPEG1/2 is carried out,



-5- whereby the efficiency of encoding is inproved. As descri bed
above, when perform ng encoding to the inmage consisting of the shape
information and the pixel value inforgation, if the notion conpensation
encodi ng of a shape information is <carried out using the notion vector of
t he pixel value information for the shape information to be used for the

I mge synthesis, the efficiency of encoding is further inproved than when
the shape information is directly  encoded. This is reported by

| SO | EC/ S ¢sCaienefif iRt oney Ml @RCPddpg 1s imgnaveRer, when the notion
detection and notion conpensation are executed, it is considered that it

i s ef fici entAs hdeserideashAROVe), nWHeRa PREAOFBiRG peRdE#Y o e WHRFS al ued
shape information conponent and the nulti-valued information conponent,
and t he coms$istirg ofthershapsuinisrmesiptdad:thespinal vakue Relermaticnyl ye
information are subjected to the same waveform encodi ng together, which
has beenificthal hytipomctomgahsation jemcodéngbofeadebape bfgsmagdonr tis nage
encodi ng and the image decoding acconpanying to this, there exist the

f ol | owi ngaprbéd eut. using tEaoafiiddiReetendifithe pidel opdaccinZoimatione of the
reversible (loss-less) encoding as descri bed above, because of the

reversi biebitthe ishape imfmsmitibe to Heugetyfomphevimddes syohbesssi dine rate by
allowing the visually |l ess-inportant picture-quality degradation. In
addi ti one VR érfcyalbf Ridcddingnesefaptheay imidoedd ahdndeiesn thoe shepe i nto

account the inprovenent of the conpression rate by
information is directly encoded. This is reported by
I. ISO/IEC/JTC1/SC29/WG1ll N1260 March 1996.

Further, when the motion detection and motion compensation are
executed, it is considered that it is efficient that the shape
information is separated into the two-valued shape information .
component and the multi-valued information component, and the
multi-valued information component as well as the pixel value
information are subjected to the same waveform encoding together,
which has been actually practiced.

o In the above-described prior art image encoding and the image
decoding accompanying to this, there exist the following problems.

Though MMR encoding is a representative one of the
reversible (loss-less) encoding as described above, because of the ‘
reversibility, it is impossible to largely improve the compression
rate by allowing the visually less-important picture-quality
degradation.

In addition, MMR is an intra-frame encoding method, and:does

not take into account the improvement of the compression rate by



-6- utilizing the inter-frame correlation. In MVR and "MVWR whi ch a

nodi fied version of MVR, only the difference between the change point of
the current scanning line and the chagge point of the immediately previous
scanning line is utilized, and the redundancy by the correlation as a
straight line in the vertical direction is not sufficiently renoved.
Accordingly, the encoding efficiency is good when the change of the pixel
val ue happens along the scanning |ine, but the encoding efficiency is bad
when theughéhébn%ft dntergfFagg| CRIERIESifB: Hap PR are PR eRkdh® ng
line. MVR and MWR also includes the horizontal encoding node which does
not util medified wansismaofoMMRn emby vide ddfferrnascbesiean the ¢hangader to
encode the pixels which can not be encoded as the difference of the change
poi nt of pphpti oficthat@isrente\siconsisgabbneprd e Thasgaopdizontef thencodi ng
node has a roomfor further inproving the efficiency with the use of the
corr el at iomedhatdlky peevices sdanaingdnne is utklizér andrtheheegundancy t MVR
and MMWR, the hierarchical imge reproduction by decoding part of bit
stream i byi thessoided athivm ast Aestreidhdddine whitde tveetlhcel adithectaion mage
reproduction is possible have no good encodi ng efficiency and have denerit

of i ncr davictgshiei cirandiyngedvtediunhetordinedyi gl sncoddiaicce £81Sienadyo
encodi ng nmet hod whi ch enabl es the effective hierarchical inage

r epr oductisQfbod when £hé idhahge Wiethe piadl Ra1L8 SappBas alOngitdd sgamiimhape
I nformati on and image i nformation by the notion conpensation, the shape

i nf or mat 19Rel ShEPHHA HRFRAEAG L £ dBdrity tiRebSAhdPh@Nchange of the
' pixel value does not happen along the scanning line. MMR and MMMR
also includes the horizontal encoding mode which does not utilize
the correlation in the vertical direction at all in order to encode
the pixels which can not be encoded as the difference of the change
point of the immediately previous scanning line. This horizontal
encoding mode has a room for further improving the efficiency with
the use of the correlation in the vertical direction.
Further, in the prior art MMR and MMMR, the hierarchical image
. reproduction by decoding part of bit stream is impossible. The
other methods in which the hierarchical image reproduction is
possible have no good encoding efficiency and have demerit of
increasing the encoding bit number. Accordingly, there exists no
encoding method which enables the effective hierarchical image
reproduction.
Further, when encoding the image consisting of shape
information and image information by the motion compensation, the

shape information is motion-compensated using the same motion



-7- °  vector as that for the image information in the prior art. However,
simlarly as that, if a sphere rotates, the figure drawn on the sphere
noves, though the shape of the sphere-7does not change, the notion vector
of the image information is not identical to that of the shape

I nformati on. Therefore, in such a case no good encoding is carried out,
which is a problemin the prior art encodi ng nethod. Furt her nor e,

while i i - d: WA [ ' th '
e, | o308, Dagliiahior)s cheMRie abl b ikt e phTBEOE. | MRogBReH) no

efficienc adaptively switching the 1ntra-frame encod ng and

inter-fr : [ lLacks by ri ek ' n a&%'nst
intra-frane ﬁ%@-#?é%e'eﬁgo%gﬁg 0y g’%é:ggégh ?ﬁ% %%é \k}gﬁﬁg I|€>rr11f or mat i on
simlarl ' e ' S\ [ | o} Lt S difficult
Co appriit Byl CATR ¥BePthagd it chl BICH Boelthon Thablrertit i <

| argely different from tgggpi xel value informatio

I.,n, LS nature I n
the Ii gh‘f‘o%:ﬂ‘orf %ecé:l%:v@ﬁd r et r &ng"oflhf'g Iil%eﬁﬁein(t‘f caisggrgkb%%ed and
an object_of this invention.is to ovi an i,mage .encodi ng apparatus, an
Mage erthdrih RBERBALARISIAT foRe BIRARKAS: piodish rocith dib raosdm ai
of which can_encode i nn signals . efficiently, so,, anot her object of
Chi o VST Lo o pRai TR AT hiae KRR 4B RS G Ane AR
decodi ng nmethod and an i mage decodi ng programrecordi ng medium all of

whi ch ca?\e’étb?ﬁopri ately decode the above-nenti oned encoded signal encoded

effectively. Di scl osure of |nvention , ' .
Furthermore, while in YM3.0, there is a method which tries to

’ improve the encoding efficiency by adaptively switching the
intra-frame encoding and the inter-frame encoding block by block
as described, the judgment against intra-frame/inter-frame
encoding is based on the pixel value information similarly as in
the adaptive switching in MPEG1/2, so that it is difficult to
appropriately and efficiently encode the shape information which
is largely different from the pixel value information in its nature.
In the light of the above-described respects, this invention
is proposed and an object of this invention is to provide an image
encoding apparatus, an image encoding method and an image encoding
program recording medium, all of which can encode image signals
efficiently. Also, another object of this invention is to provide
an image decoding apparatus, an image decoding method and an image
decoding program recording medium, all of which can appropriately

decode the above-mentioned encoded signal encoded effectively.

Disclosure of Invention
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- 8- In order to achi eve the above-nentioned objects, a 1st aspect
of this invention provides an i nage encodi ng apparatus which receives
two-val ued image signals as input siggals and encodes pixels of the input

signal s changi ng the pi xel val ues, conprising: change pi xel detection
means for detecting the pixels changing the pixel values and outputting
the result as the detected change pixels; predi ction neans for

predicting an i xels, of t i nput signals based on the pixels changing
the pixel v %828819 £ PERIGVE etV et oBee P ectiSs ankPlodsBeELi ng t he
result as_ predicted 'JUers; . di fference val ue cal cul ati on means for
cal cul at9ngtHDHNMETRALIRD REVFeRarte Hage engodinge appagprbrad wBhghge

pi xels the difference_therebetween and outputting the sane as difference
val ues [Feceives; SHRuVaLueRk sl g Sigapdst pRgimPuhignals iand: gacedage
determ ned based on the given tol erance value and the difference value D

and whiRixedgsof Henirputu filgpats chagohngide pixehyeluede compadedngnd

outputting it as nodified difference val ue; decodi ng nmeans for
decodi ng t heehapgepixeddderegfslan geans foometdntimgditie pilxell$ ichaagdagval ues
D and the predicted change pixels; and encodi ng neans for encodi ng

t he noditheegisel falaescandladpubting the wesnidbyad kel deigectant etibnge
apparatus selects nodified difference values which cause the code | ength
of the pixels;
prediction means for predicting change pixels of the input
ﬂ' signals based on the pixels changing the pixel values of already
encoded and decoded pixels and outputting the result as predicted
pixels; |
difference value calculation means for calculating from the L
detected change pixels and the predicted change pixels the
difference therebetween and outputting the same as difference
values D;
rounding means for selecting D’/ which is in the range determined
O based on the given tolerance value and the difference value D and
which has the minimum code length when it should be encoded and
outputting it as modified difference value;
decoding means for decoding the two-valued image signal from
the modified difference values D’ and the predicted change pixels:;
and
encoding means for encoding the modified difference values D/,
whereby the image encoding apparatus selects modified

difference values which cause the code 1length of the



-O- error(difference value) to beconme the minimumin the prediction
error equal to or smaller than the tol erance val ue and outputs this,
resulting in reducing the bit nunber which is required for encoding.

A 2nd aspect of this invention provides an i mage encodi ng apparatus
according to which receives two-val ued i nmage signals as input signals and
encodes pixels of the input signals changing the pixel values, conprising:

change pixel tio for detecti t he pi xel s changi ng, the pixel
Vol Uos MHESEIUEE RO oA be | EoaBote dbecBtatmin dipenepPretaction” 1oy
predi ctign_neans f.or predictid ng_change pixels of the input signals based
bn the piStarE KRG e ISt L FHie dode Fanre HaY e sRERISP HRI bt oded
pi xels in thg franesiggf_out€utELn the result as lstdﬁredicted.pixels;
1st di f f SFEHCEINERr NGO R er whighisremuized fomeneading: ect ed
change pixels and the 1st predicted change pixels the differences
t herebetween and outputting the sane as 1st difference values D 2nd
predi ction neans for predicting change pixels of the input signals, along
with the not PodngorgeRsht PEnthbasdaventidne pyoxdtles ahahmagg eheoging|
val ues of already encoded and decoded pixels in reference frames and
out put t | RgPRRRtER ARcorsdngnke whighcreariveisxwa-valued Pmabelisiibeatscas val ue
cal cul ation nmeans for calculating the
input signals and encodes pixels of the input signals changing the
pixel values, comprising:
’ change pixel detection means for detecting the pixels changing
the pixel values and outputting the result as the detected change
pixels;
1st prediction means for predicting change pixels of the input
signals based on the pixels changing the pixel values of already
encoded and decoded pixels in the frames and outputting the result
as lst predicted pixels;
1lst difference value calculation means for calculating from
‘ the detected change pixels and the 1st predicted change pixels the
differences therebetween and ocutputting the same as 1st difference
values D;
2nd prediction means for predicting change pixels of the input
signals, along with the motion compensation, based on the pixels
changing the pixel values of already encoded and decoded pixels
in reference frames and outputting the result as 2nd predicted

pixels;

2nd difference value calculation means for calculating the



- 10- di fferences between the detected change pixels and the 2nd

predi cted change pixels and outputting the sane as 2nd difference val ues
D"'; nmode sel ection neans for cal.gyulating the code | engths of the
first and second difference values D and D' when respectively encoded,
selecting the value having the shorter code I ength by conparing the
calcul ated results, and outputting "the first" or "the second", depending

on the sel.ection, as .an encodjng npde;  and encodi ng nmeans, for_encodi ng
the sel ecPed FHFEESorPLHESHY {:k?ﬁqf F&ggﬁﬁﬁgvmgerW&B ‘and;ghe h@hcoded
node output hy.the  node sel ection neans, , wher eby the i mage encodi ng
appar at ué’rceéﬁ“’é"@%e‘&}f’a%g% iRgret SR (PUtEREELRT HhreSERe 4% ﬁﬂﬁlﬂﬁ@?ﬁi@q@ngt h by
conparing the prediction based on the frame and the prediction based on
. l r4 . .
the noti ofttusSofMérsated reference frame to output an encoded signal,
resulting in reduced bit nunber required for encoding by the utilization
of the intemJdeaFelerkien digang fpropalculatingathe @%gpéét@ﬁhstq#ﬁ she
i nvention provides an image encoding apparatus which receives
t wo- di merSista@nonsecand i fiarpncs gadnes Bs anshdX ' swheal sesprttdmeddes
pi xel s of the input signals changing the pixel values, conprising:
change pistsiodest e SEL6AtRANEhe oYalle dwving the pherter ctedeyilenpgthhdypi xel
val ues and outputting the result as the detected change pixels;
comparing the calculated results, and outputting “the first” or
“the second”, depending on the selection, as an encoding mode; and
O encoding means for encoding the selected first or second
difference values D/ or D’’, and the encoded mode output by the
mode selection means,
whereby the image encoding apparatus can select a signal which L
should have the minimum code-length by comparing the prediction
based on the frame and the prediction based on the motion-
compensated reference frame to output an encoded signal, resulting
in reduced bit number required for encoding by the utilization of

. the inter-frame pixel correlation.

A 3rd aspect of this invention provides an image encoding
apparatus which receives two-dimensional two-valued image signals .
as input signals and encodes pixels of the input signals changing
the pixel values, comprising:

change pixel detection means for detecting the pixels changing
the pixel values and outputting the result as the detected change

pixels;



-11- 1st prediction neans for predicting change pixels of the input
signal s based on the pixels changing the pixel values of already encoded
and decoded pixels by horizontally sganning the image signals and
outputting the result as 1st predicted pixels; 1st difference val ue
cal cul ation neans for calculating the differences between the detected
change pixels and the 1st predicted pixels and outputting the sane as 1st
di fference values D 2nd prediction nmeans for predicting change

pi xel s of t¥at prpdictomynapss Fercaredictingrhange phaals of the bW val ues
of already encoded and decoded pi xels by scanning the inage signals in the
verti casigtialecbasadaon thet pakelagchdngings the pixedngrapredi ef eallrgrdiel s;

2nd di fference val ue cal cul ati on nmeans for calculating the differences

bet weenendmiedetaant abackizdgeipelel dyahdrikenlally psetindingd fhiexeimagmnd
outputting the sanme as 2nd difference val ues node sel ecti on neans
for cal sidgralisngnidheutpdetimengiites reflsullheasf lsistpreddctedopilxell$f er ence val ues
D and D' when respectively encoded, selecting the value having the

shorter codest eligiferbyicecoapas i cglddikatdainc meahsdfoestalculftichguieit ting
"the first” or "the second"” depending on the selection as an encodi ng

gpde; a@ﬂfferen&@CQféﬁiﬂaéﬂflafﬁef@étéaﬁédi ’kbhahbe gﬁbzéibedaﬂdr&heorléi@cond
ifference values D or D', and the encoded node output by the node
sel ect | PedBARY pixels and outputting the same as 1st difference values
D;

. 2nd prediction means for predicting change pixels of the input
signals based on the pixels changing the pixel values of already
encoded and decoded pixels by scanning the image signals in the
vertical direction and outputting the result as 2nd predicted s
pixels;

2nd difference value calculation means for calculating the
differences between the detected change pixels and the 2nd
predicted pixels and outputting the same as 2nd difference wvalues
D'7;

mode selection means for calculating the code lengths of the
first and second difference values D' and D'’ when respectively
encoded, selecting the value having the shorter code length by
comparing the calculated results, and outputting “the first” or
“the second” depending on the selection as an encoding mode; and

encoding means for encoding the selected first or second
difference values D’ or D’’, and the encoded mode output by the

mode selection means,



-12- wher eby the i mage encodi ng apparatus can select a signal which
shoul d have the m ni num code-1ength by conparing the prediction by the
hori zontal scanning and the predictigg by the vertical scanning to output
an encoded signal, resulting in reducing the bit nunber required for
encoding by the utilization of |ocal changes in the horizontal correlation
and the vertical correlation of the inmage. A 4th aspect of this
i nvention pr vidgs n Lnaae encodi ng apparatus whjch receives multi-val ued
i mge si gnal*QeX§OY n%tﬁ 1M2{q FCOAIRY PRESAEYS farcPRIFt AnslgnfdurhaFlynal s
changin% t he pixel values, conpr.i sing: change pi xel detection neans
for det @Pl”ﬁr& A¥epthe | Rindmy cREe-191ath by compaEng fhe pardéchbene t he
given val ue and outputting the result as the detected change pixels;
pr edi ct Fh YReaenigensad Seanping nenryethe ryeslistionebynghe verthaak based
on the pixels changing the pixel values of already encoded and decoded
pi xel s HFENBANFUEL| PGEPHe AT snrcoded piandilet sgsubting sin reducdhgf thence
val ue cal cul ation nmeans for calculating the difference between the
det ect edpirunkeprequired for kacpding bydthe ywiiddlzatdond ofilpedal changés sane as
a difference val ue D encodi ng nmeans for encoding the difference
val ues Bnahbethurizsintel getrslsatdont &md dbeevéxtli adlangerelatcicn afidthe
decodi ng nmeans for decoding the nulti-valued i mage signal from

image. -

. A 4th aspect of this invention provides an image encoding
apparatus which receives multi-valued image signals as input
signals and encodes pixels of the input signals char'u;ing the pixel
values, comprising: _
change pixel detection means for detecting the pixels changing
the pixel values to a value above the given value and outputting
the result as the detected change pixels;
prediction means for predicting change pixels of the input
. signals based on the pixels changing the pixel values of already
encoded and decoded pixels and outputting the result as predicted
pixels;
difference value calculation means for calculating the
difference between the detected change pixels and the predicted
pixels and outputting the same as a difference value D;
encoding means for encoding the difference values D and the
pixel values of the detected change pixel; and

decoding means for decoding the multi-valued image signal from



-13- the difference values D and the pixel values of the detected change
pi xel , wher eby the i mage encodi ng apparatus can judge the position
where the change of the pixel values js equal to or larger the threshold
as the change position, and enabl es encoding of not only two-valued inmage
but al so nulti-val ued i mage. A 5th aspect of this invention provides
an i mage encodi ng apparatus, which receives a transparency signal

i ndi cati t.h ratio for the i e synthesis and a pi xel value signal as
out - i EreESit S retues B mad o b ke Lk ipa s thegetechor dhanssce

I mage, Qogﬁrising: 1st notion vector detection nmeans for detecting
noti on s of the pixel value signal by conparing the pixel value
signal of the input signal and the pixel value signal of the reference

i mage; vherehyt tha Twage einodingnepperdtts mani ndge nfen gaisitgonhe

pi xel value signal of the reference i mage using the notion vectors of the
pi xel vahexesi change ofit e tpinela vadmpendat equal xted omllargesi ghel

1st difference val ue cal culation neans for calculating from the pixel

val ue sitgweishefldt a® thepchangeypasitibon; kadcemypsesaendogingbf et oRly gnal
the difference therebetween, and outputting the sane as 1st difference

val ues; two-valuedeimage rutredise foltérealied) inagelst difference val ues;
2nd notion vector detection nmeans for detecting notion vectors

A 5th aspect of this invention provides an image encoding
D apparatus, which receives a transparency signal indicating the
ratio for the image synthesis and a pixel value signal as input
signals, and encodes the input signal referring to a reference image,
comprising: . L.
1st motion vector detection means for detecting motion vectors
of the pixel value sighal by comparing the pixel value signal of
the input signal and the pixel value signal of the reference image;
lst motion compensation means for motion-compensating the
. pixel value signal of the reference image using the motion vectors
of the pixel value signal, and outputting a compensated pixel value
signal;
1st difference value calculation means for calculating from
the pixel value signal of the input signal and the compensated pixel
value signal the difference therebetween, and outputting the same
as lst difference values;

lst encoding means for encoding the 1lst difference values;

2nd motion vector detection means for detecting motion vectors



- 24- of the transparency signal by conparing the transparency signal of
the input signal and the transparency signal of the reference inage;

2nd notion conpensation nmeans for notipn-conpensating the transparency
signal of the reference inage using the notion vectors of the transparency
signal, and outputting the same as a conpensated transparency signal;

2nd di fference value calculation nmeans for calculating from the

transparepcy, signal of the input, signal and t C ensated transparency
S gnal  FE the (P RrEBPREY b LNEL Py SRHRRR o e EAHBoERHEY o8 SOR

di fferenc al yes; . d.e di means _for encodi he_2nd _difference
val ues. SRS 16Biyk o ionalians FER-EERTIEAEROGH, ROPING TP ToLeraPETof t he
pi xel value signal and the notion vectors of the transparency signal,
wher eby tH29%4mge codi ng apparatus notion-conpensates the transparency
signal using_the notion vectors which are detected apart fromthe notion
vectors of t#RE prlelon FoRPERSATHICN, MPanfe £OBy MOSABRoRPRRERSAEHAT | Rbeit
transparency signal wth good precision by the notion conpensation signal,
resul ti nfrapspa@Rcyssignabaf dmprirranceninagousing thegreliian ¥gebarng
efficiency. A 6th aspect of this invention provides an inmage

encodi ngof &pgdizanspazency @ismnale andewrBitiiaccdihe sane asdk compensatedor

detection neans detects the notion vectors of the transparency signal by
conpar i njramepareneypsignay’si gnal of the input signal

2nd difference value calculation means for calculating from
’ the transparency signal of the input signal and the compensated
transparency signal the difference therebetween, and outputting
the same as 2nd difference values:;

2nd encoding means for encoding the 2nd difference values; and R
. 3rd encoding means for encoding the motion vectors of the pixel
value signal and the motion vectors of the transparency signal,
" whereby the image coding apparatus motion-compensates the
transparency signal using the motion vectors which are detected
apart from the motion vectors of the pixel value signal and thereby
approximates the input transparency signal with good precision by
the motion compensation signal, resulting in reduced motion

compensation error and improved encoding efficiency.

& 6th aspect of this invention provides an image encoding
apparatus according to claim 5 wherein the 2nd motion vector
detection means detects the motion wvectors of the transparency

signal by comparing the transparency signal of the input signal



-15- and the transparency signal of the reference image in the vicinity
of the notion vectors detected by the 1st notion vector detection neans,
whereby the notion vectors of the tragmsparency signal are detected only in
the vicinity of the notion vectors of the pixel wvalue signal, resulting in
reduced cal culation tines required for detecting notion vectors, conpared
to the case where the <calculation is perforned independently of the pixel
val ue si gnal A 7th aspect af .this_invention pr,ovjides .an _i,nage
encodi AP §he: LIRRSBRREEIY, HEERA. OF il ESGHERRS LFAGS 181 ChG (SR or

det ecti on ans detects the notion vectqrs_ of the pixel valye signal by
conpar i n%f{;r:ﬁ’l? BrkEPn FAROTS| FRECEE PR pEE R9 VEHHOT IRt SR val ue
signal of the reference inage in the vicinity of the notion vectors

det ect ed™®8R%he 2nd notion vector detection neans, wher eby the notion
vectors of the pixel value signal are detected only in the vicinity of the
noti on vect dfRexsby Hde dtienp FREFAES sPEnthe EEANIRIRQRAYh Sienadedre
calculation tines required for detecting notion vectors, conpared to the
case t hatetedhed andyl inidhe ivdcilpibpafidhe potion vecinsgartidie Higed! .

An 8th aspect of this invention provides an image encoding apparatus

accor di ngalue sighalp me¢anldingt e reduced madicndatben< inesc ve@sired fiont i on
vectors of the pixel value signal and the differences between the notion
vect or s détedicing amspacsnciectiogsal compared to the case where the

calculation is performed independently of the pixel value signal.

A 7th aspect of this invention provides an image encoding
apparatus according to claim 5 wherein the 1lst motion wvector
detection means detects the motion vectors of the pixel value signal S
by comparing the pixel value signal of the input signal and the
pixel value signal of the reference image in the vicinity of the
motion vectors detected by the 2nd motion vector detection means,

whereby the motion vectors of the pixel wvalue signal are

. ~ detected only in the vicinity of the motion vectors of the
corresponding signal, resulting in reduced calculation times
required for detecting motion vectors, compared to the case that

the calculation is independent of the transparency signal.

An 8th aspect of this invention provides an image encoding
apparatus according to claim 5 wherein the 3rd encoding means
encodes the motion vectors of the pixel value signal and the

differences between the motion vectors of the transparency signal



-*16- and the notion vectors of the pixel value signal, wher eby t he
di fference vector of the notion vectors having correlation is coded and

t hereby the occurrence frequency of the difference vectors concentrates on
inthe vicinity of 0 vectors, and thefefore the variable-length encoding
I mproves the encoding efficiency and the encoding can be carried out with
| ess bit nunber. A 9th aspect of this invention provides an inage
encodi ng apparatus according to claim5 wherein the 3rd encodi ng neans
encodes amd the imativecvectorns athdhe pixpdreabye siignal, and the difference
bet ween the notion vectors of the transparency signal and the notion
vectors of twheysbyeltheadd§feregnoe  vector wifertdbymohionli Yeahomsc dawdogor of
the notion vectors having correlation is coded and thereby the occurrence
f r equencgoxfelatd ondibf evdatt eandethersby diheenteat msnaen fraqudémcyicfi hey of O
vectors, and therefore the variable-length encoding inproves the encoding
ef fi ci endyfeerckridec vaotoss rgprementizatear on eich ghe widinikesef o tvevtuire,.

A 10th aspect of this invention provides an i nage encodi ng . appar at us,

whi ch r eged feriefoge Shevalriabléhlohgek @hcolang SimpretesSthd eriodihgpe
signals indicating the shapes of objects and whether the pixel value of

pi xel s agefidGHdy &adthelentddingta K€lcarrabd@ueiviitd FeSS bl ARitmbedNal s,
and encodes the input signals referring to reference images, conpri sing:
1st notion vector detection neans for detecting notion vectors

A 9th aspect of this invention provides an image encoding
' apparatus according to claim 5 wherein the 3rd encoding means
encodes the motion wvectors of the transparency signal and the
difference between the motion vectors of the transparency signal

and the motion vectoré of the pixel value signal, B
whereby the difference wvector of the motion vectors having
correlation is coded and thereby the occurrence frequency of the
difference vectors concentrates on in the vicinity of 0 vectors,

and therefore the variable-length encoding improves the encoding

. efficiency and the encoding can be carried out with less bit number.

A 10th aspect of this invention provides an image encoding
apparatus, which receives image signals with blocked shapes
consisting of shape signals indicating the shapes of objecté and
whether the pixel value of pixels are significant or not and pixel
value signals as input signals, and encodes the input signals
referring to reference images, comprising:

1st motion vector detection means for detecting motion vectors



-17- of the pixel value signal by comparing the pixel value signal of
the i nput signal and the pixel value signal of the reference inage;

1st notion conpensation nmeans for notjyon-conpensating the pixel val ue
signal of the reference inage using the notion vectors of the pixel value
signal, and outputting the same as a conpensated pixel value signal;

1st difference val ue cal culation neans for calculating from the pixel

I ' L. of .the i t _Si I d the. t i xel | ' I
Uhe i £ 1% SheopiiBF Rt s1oMAT o8 Henkhting BRE 1o ValSe ot et 0o
val ues; . 1st encodin ans, far epcodi,n he |st differencg val ues;
ad ot TR YRERD SR A DREHE kBl SAONRh P DRE diF LRIEPEPATAeA o

shape signal, by conparing the shape signal of the input signal and the
shape si gnallﬁﬁl W%f‘ﬁ‘@?&"é#ﬁ&ée?‘ea S £9R(™ABEPOH ‘E‘&?ﬁfé%s‘éﬂ%rf‘ ans for
not i on- conpensati ng the_ shape signal of the reference i mage using the

not i on RIS ¥adre signadnghhe ﬁﬁgcfse%?dwammﬁgt%@%% ¥RCEOTS
conpensat ed shape _ si gnal ;, 2nd di fference val ue cal cul ati on nmeans for
cal cul atethhgheminiel valup gienalgind evtpweingtibe Sagrars anaompenIatifstnsat ed
shape signal the difference therebetween, and outputting the sane as 2nd
di f f er erkieelaMadye signabhd encodi ng neans for encoding the 2nd difference

val ues; and 3rd encodi ng neans for encoding the notion vectors of the
pi xel val uelssi gidifezance healus icalcudatbos mfanshdoghepdcuilghiing from

the pixel value signal of the input signal and the compensated pixel
value signal the difference therebetween, and outputting the same
as 1st difference values;
1st encoding means for encoding the 1st difference values;
2nd motion vector detection means for detecting motion vectors
of the shape signal by comparing the shape signal of the input signal
and the shape signal of the reference image;
2nd motion compensation means for motion-compensating the
shape signal of the reference image using the motion wvectors of
. the shape signal, and outputting the same as a compensated shape
signal;
2nd difference value calculation means for calculating from
the shape signal of the input signal and the compensated shape
signal the difference therebetween, and outputting the same as 2nd
difference values;
2nd encoding means for encoding the 2nd difference values; and
3rd encoding means for encoding the motion vectors of the pixel

value signal and the motion vectors of the shape signal,



wher eby the encoding efficiency is inproved as well as the notion
conpensation errors are further reduced by using appropriate signals which
are encoded and decoded as reference.ignages and to which the notion
conpensati on val ues are added. A 11t h aspect of this invention

provi des an i mage encodi ng apparatus according to claim 10 wherein the 2nd
noti on vector detecti on neans detects the notion vectors of the shape

' I t h ' f th t d_t sh

i Gnal ot (IR BOCTRGRS | HERRE DX, A YOOt fﬂ.eiﬁ 9&; BEs
detected by, the 1st mot t i th

cal cul SIIHLAT B THONRAGHT Tt ECTTATF APuc %exeéang SEEOPesatS

aspect of this invention prOV|%e encod ar at us accordlng to
cl ai m 1054 S ﬁ’?’tlﬁB 3%¢ SRS %’é@ mégét%%t# : §ﬁs 04 K€ not i on
vectors of the pixel value signal, by conparing the pixel value signal of
t he i nputhighyfdie &ﬁGlPﬁeCOIEH%at\}&Puga%‘il%aﬁrﬁ)ﬁdﬁﬁé reference image in the
vicinity of the notion vectors detected by the 2nd notion vector detection
nmeans, wher eby because of the result of the notion detection in the
transparency signal is used in the notion detection of the pixel value
signal , the kalul &spectt phethds inkenbionopravides ian image reaheddang
-19-
apparatus according to claim 10 wherein the 2nd motion vector
detection means detects the motion vectors of the shape signal by
. comparing the shape signal of the input signal and the shape signal
of the reference image in the vicinity of the motion wvectors
detected by the 1lst motion wvector detection means,
whereby the calculation times of the motion detection are L

reduced.

A 12th aspect of this invention provides an image encoding

apparatus according to claim_lO wherein the 1lst motion wvector

. detection means detects the motion vectors of the pixel value signal
by comparing the pixel value signal of the input signal and the

pixel value signal of the reference image in the vicinity of the

motion vectors detected by the 2nd motion vector detection means,

whereby because of the result of the motion detection in the

transparency signal is used in the motion detection of the pixel

value signal, the calculation times of the motion detecting are

reduced.



A'13th aspect of this invention provides an i mage encoding apparatus
according to claim 10 wherein the 3rd encodi ng neans encodes the notion
vectors of the pixel value signal andig-he difference values between the
notion vectors of the shape signal and the notion vectors of the pixel
val ue signal, wher eby because the difference vectors between the
notion vectors of the pixel value signal and the notion vectors of the

Al (e E e o 183 ohvlAey dérpgdz%gggtgt iflad enciang sl gnal

bei ng encod r1abl e- engt enco ena | mprovenent in

the encoglige 14 deting vo c1fd 44 GAIRGL Shot B3 LAYENLPRALAYT des an

i mage encuodi hg apparatus accor aim 1 mher encodi ng

means encodes e ion v rs of.the s nal and i fference
Taites poSeRdss (ffe TBotih VB Xe (e aﬁ%‘é aSﬁ P &rid, o
vectors i xel .val S al wher e bec e difference
vect o s §bt€%%#)%ér SH dPe B SeREUES SRR Shepd Hided o
vectors of t e pixel wvalu are epcoded i nstead of t he notion
vectors Fictdien \Y&FB@I.§I€€ ahe, LG 9 b £l rvari abl e- | engt h
encodi ng enables further gﬂlovenent in the encodi ng efficiency. A

15th aspect BreXehY% RRAMTE JheBRTEESNSR FREHRE: RIS Hispeties

according to claim10 wherein, when the shape signal of the input
si gnal i Ferkeeoh fhe aikel value signal and the motion vectors ofhe

shape signal are encoded instead of the motion vectors of the shape
' signal being encoded, the variable-length encoding enables further

improvement in the encoding efficiency.

A 1l4th aspect of this invention provides an image encoding 8
apparatus according to claim 10 wherein the 3rd encoding means
encodes the motion vectors of the shape signal and the difference
values between the motion vectors of the shape signal and the motion
vectors of the pixel wvalue signal,

’ whereby because the difference vectors between the motion
vectors of the shape signal and the motion vectors of the pixel
value signal are encoded instead of the motion vectors of the pixel
value signal being encoded, the variable-length encoding enables

further improvement in the encoding efficiency.

A 15th aspect of this invention provides an image encoding
apparatus according to claim 10 wherein,

when the shape signal of the input signal indicates that all



pi'xel values are significant, and the conpensated shape signal which is
not i on- conpensat ed for the shape signal of the reference inmage using the
notion vectors of the pixel value sig8 detected by the 1st notion vector
detection neans, indicates that all pixel values are significant, or

when the shape signal of the input signal indicates that all pixel values
are insignificant, and the conpensated shape signal which is

mot i on- CYRRNAS %Bigeﬁoéré hg; Sl 3itgNBhdOkhENEchSEAEANGE sHABMIS 140 the

notion vectors of the pixel  value signal detected by the 1st notl on vector

ot i on TR ST'g the 15t |
he. 2nd VEar R oo A RE oo RORRRI ol £l 1Ry SR FReBiE AT PO (e

shape S 983le @0fhg cne hes SRS HOL:LP KRl oYahYP BRAy

det ect ed or detection means”i use e noti on Vectors

of the h i_gn . r | O | f .t h si gnal
when t he%yﬁgg%ztss%t 13!3?%0? Ner g@%r‘g&eoévgl ?g nlﬁ% n%e?‘?’ é?%r%%‘?grtg’g J'I %Iflf]% | (ir educed
pr ocessi 16t h aspect of this invention provides an image

Ssi ng | oad. si jOfrA L spect _
encodi ng é‘b‘ﬁgrﬁfﬁs_%\% i _ ’t_8 clai m 10 wherein, when t he _
Rt R R R e e ML S e
detect ed pt.%/:e hga%gés rg}tei gxqs¥§r({£€{cant, and the compensated shape signal -2l
which is motion-compensated for the shape sigqal of the reference
. image using the motion vectors of the pixel value signal detected
by the 1lst motion vector detection means, indicates that all pixel
values are insignificant,
the 2nd vector detection means does not detect the motion
vectors of thé shape signal, and
the motion vectors of the pixel value signal detected by the
1st vector detection means is used as the motion vectors of the
shape signal,
‘ whereby the motion detection of the shape signal when the

necessity is therefore low is not performed, resulting in reduced

processing load.

A 16th aspect of this invention provides an image encoding
apparatus according to claim 10 wherein,

when the compensated shape signal which is motion-compensated
for the shape signal of the reference image using the motion vectors

of the pixel value signal detected by the 1lst motion vector



détection neans is conpared to the shape signal of the input signal and
the resulting difference is Iower than the given tol erance val ue, t he
1st vector detecting neans does not @giect the notion vector of the pixel
val ue signal but the notion vectors of the shape signal detected by the
2nd vector detection neans is used as the notion vectors of the pixel

val ue signal, wher eby the notion detection of the shape signal when

the necessi is therefore |ow.is t perforned, r | tjng.,n.reduced
proc essﬁe%‘ﬂ‘%é@ means 1S EOT??ﬁegstp?egge o%‘apﬁi %lan?\}e‘?fi%g‘ﬁ b‘?‘gﬁ 249240 i nage
encodi n arat us_agccor di to claim 10 wherein, . __when_the notion
vector s ol e Sraptllig ditibaRct. de Shestethan i @uermiedFEeats

previ ous encoded i nput signal, the 3rd encoding neans encodes the

di f f er erf@®Y@al ues bet ween t he i mmedi atel y previous encoded notion vectors
of the shape siPnaI and the nption vectors of the shape signal detected
from t he i njire 1sh gectonfeteshngBenns dpes tot datachdhayaptian yRSECE! t he

i nput signal is encoded in the imediately previous encoded input _signal.
That i f thePixge vahnedsianalybyk dhegret an vestars obitheoshapr sdgngd si gnal
have been encoded, the difference vectors between the notion vectors and
t he det elgtetrtedt bythe@ndr vecker sintgictdgnarernendsduged as thghawkdpnit s
possible to inmprove the encoding efficiency using the notion vectors

bet ween wehsesspfnthe pikelngadughsignakl ati on.

-22-

whereby the motion detection of the shape signal when the
necessity is therefore low is not performed, resulting in reduced

processing load.

A 17th aspect of this invention provides an image encoding S
apparatus according to claim 10 wherein,
when the motion vectors of the shape signal have been encoded
from the immediately previous encoded input signal, the 3rd
encoding means encodes the difference values between the
'. immediately previous encoded motion vectors of the shape signal
and the motion vectors of the shape signal detected from the input
signal when the motion vector of the shape signal of the input signal
is encoded in the immediately previous encoded input signal. That
is, when the immediately previous motion vectors of the shape signal
have been encoded, the difference vectors between the motion
vectors and the detected motion vectors are obtained and encoded,
whereby it is possible to improve the encoding efficiency using

the motion vectors between shape signals having high correlation.



An 18t h aspect of this invention provides an i nage encodi ng apparatus
according to claim10 wherein, when the i mredi ately previous notion
vectors of the pixel value signal ofathe input signal have been encoded,
the 3rd encodi ng neans encodes the difference val ues between the notion
vectors of the inmmediately previous encoded pixel value signal and the
notion vectors of the pixel value signal detected fromthe input signal
That is, when the inmediately previous notion vectors of the pixel value
si gnal have been encoded, the difference vectors between the notion

t d.th tect t t bt ai ned d ded
whor aby 11 PR ARSIt SErb RO D e T BoRF AT T ) aMEge LSLRe

di fferences of the notjon vectors be en pi xel value signals having high
corr el afPBAratus acc%‘:{f@ghtasﬁgﬂmo]f& \tﬁﬁﬁ%egﬁvent i on provides an i mage

encodi ng apparatus,according to any of clains 10 to_ 18 wherein, when
the input sMgeRItheoHERediately: PretioRsARiiORYeGtas HathePLxeddreiis ng t he
synthesis ratio for synthesizing a plurality of images, and the inmage
i nf or naitgRal £F the ippuk SigrasdipviePesmane « BhaSFerneeding meape si gnal
and as the inmage information r;garded is the pixel value signal
wher eby epcofies peke i b ff aqrgncapralies hetagendtheg ratfiian agcyorsrof itheye si gnal
i ncludi ng transparency information.
-23- immediately previous encoded pixel value signal and the motion
vectors of the pixel value signal detected from the input signal.
. That is, when the immediately previous motion vectors of the pixel
value signal have been encoded, the difference vectors between the
motion vectors and the detected motion vectors are obtained and
encoded, L
whereby it is possible to improve the encoding efficiency using

differences of the motion vectors between pixel value signals

having high correlation.

. A 19th aspect of this invention provides an image encoding
apparatus according toc any of claims 10 to 18 wherein,
when the input signal consists of the transparency information
indicating the synthesis ratio for synthesizing a plurality of
images, and the image information, as the transparency information
regarded is the shape signal and as the image information regarded
is the pixel value signal,
whereby it is possible to improve the encoding efficiency for

image signal including transparency information.



A 20th aspect of this invention provides an i nage encoding apparatus
according to any of clains 10 to 18 wherein, when t he input signal
consi sts of the transparency infornma®8-on indicating the synthesis ratio
for synthesizing a plurality of 1images and the inmage information, the
transparency information is separated into the two-val ued signal
representing only the shape and the other renaining signal, and then the
two-val ued signal is regarded as the above shape signal, and the separated
remai ning shape signal and the inmage information are regarded as the pixel
val ue signap, oorp 2 YHELERVE IdhilsS iﬁ%%ﬁhi’&? %Po&i’H%rso‘é% Eﬂgggr‘&{{gé&ﬂng
efficiency Tor “iImage Signals incCludling transparency information.

21st as [ S 1.0 Lan ovi des. . i cqdi appar at us whi ch
recei ve§8§%ﬁgﬁtlﬁ%ggeé%#%§l@ \l%ﬁi gﬁ{’ c%fnscfel'ssatlgd%o;l Gggsl gé;s%%ge%qf’ﬁer t he shape

I nformation_jndicating whethe I xel _val f __respective_pixels of an
obj ect are gﬂ‘ﬁ‘gi ec%lﬂﬂﬂbls‘ihg?,i C%psllﬁgs fll'] gﬁ%%&?&ﬁ?@‘%ﬂ?}bﬂ?ﬁgﬂ}#}%i cating
the synthesis ratiq for respective piLxels of the . object, and, of the inmge
| or MoEPORCEGAS | thit oGRS, Grbko Eorpr s izifd SopbuRrhithethe for

I ntegrati n(g gi xel s, whj ch sgagi ally and _tenporally coincide with the input
i mage sHRSES A tRe GRS AREC Rt FRe HERnSpREBRCY I EREd oPnE®r mat | on:;
1st encodi ng neans for_ selecting an encodi ng node fromthe given

24-  SeRAIFeR YA hentRRaliiedegiandl KAPTSFERhARG ITHAD LREt $BAPE or med

and the other remaining signal, and then the two-valued signal is

A

. regarded as the above shape signal, and the separated remaining
shape signal and the image information are regarded as the pixel
value signal,

whereby it is possible to improve the encoding efficiency for

image signals including transparency information.

A 21st aspect of this invention provides an image encoding
apparatus which receives the image signal which consists of at least
. either the shape information indicating whether pixel wvalues of
respective pixels of an object are significant or not, or the
transparency information indicating the synthesis ratio for
respective pixels of the object, and of the image information, as
input image signal, comprising:
blocking means for integrating pixels which spacially and
temporally coincide with the iriput image signal into a group and
outputting the group as blocked information;

1st encoding means for selecting an encoding mode from the given



i nto bl ocks by the bl ocking nmeans, the transparency information and the
pi xel value information, and encodi ng each piece of information in each
sel ect ed encodi ng node; 2nd enc&di ng neans for collectively encoding
all node- identifying information each of which indicates the selected
node for each piece of shape information, the transparency information
and the pixel value information; and the output of the 1st encoding

nmeans angtt Be SWtAMingPicBS 288 eRICPILRE S ARIPpRE] b RN F>rimded
out put s; wher eby because all the high-correl ated shape information,

transpaneRey ph8ERS B 119fe MIDRIRG! md4'E thdf oF L}Sé%x?c”f &n‘f%'rh&&‘:%\ﬁe' y

encoded, the variable-length encddi ng which produces odes having short
de | bej . | LDl et

coae er%‘gxtdh%:k{é) [1%:%% Cg?flti:h Ehfchggge\%.o?ﬁ”%r{@d&?cci&_ﬁﬁesedéh 28%%% Bf ©

reduce the bit e enc node signa aspect of

this i n\éﬁgggﬁ\%ﬁ?éﬁvigeéaﬁsgeggggfgngg "f&gﬂe‘i @.ﬁ&gg atus which receives the

| mage si"gn consi | eas er ' the shape information

are o gni fi CAR ST PPN AP S TR on IHEHBH, | #L ¢ Syt hosi s
| ot or macieSELERERS iR Enctas ot bttt effiete! Rerfersiha medss 1 or

| 50" SR i copf BEE e BONIAL I s 1S FEGBSERERRFY ST and

outputting the group as bl ocked i nfornmation;
P an% the gixe][.) value information; and

O the ocutput of the 1lst encoding means and the output of the 2nd
encoding means being output as coded outputs:
whereby because all the high—correlateci shape information,
transparency information and pixel wvalue information are
collectively encoded, the variable-~length encoding which produces
codes having short code lengths for the codes being the same modes
makes it possible to reduce the bit number of the encoded mode

signal.

A 22nd aspect of this invention provides an image encoding
apparatus which receives the image signal which consists of at least
either the shape information indicating whether or not pixel values
of respective pixels of an object are significant, or the
transparency information indicating the synthesis ratio for
respective pixels of the object, and the pixel value information,
as input image signal, comprising:

blocking means for integrating pixels which spacially and



1st encodi ng neans for selecting an encoding node fromthe given set of
encodi ng nodes for each piece of shape information fornmed into bl ocks by
t he bl ocki ng neans and the transpareneds-i nformati on, and encodi ng each
pi ece of information in each sel ected encoding node; 2nd encodi ng
means for encoding the pixel value information which is blocked by the
bl ocking nmeans in either of the encoding nodes selected by the 1st

encodi Ny #@RRYa1aRdcoincidé GithC eHE NthdRANRAEE s GRld1eehb¥el YghigPdnag al |
node- identifying information each of which indicates the sel ected node

for each RigGR19heS BRBCGESHS AR IRKeNEnES ARRARKGNCY [ nformation and the
pi xel val ue i nforrmati on, whereby the selected nodes are likely to
b i dent i ‘ , f . di
means being St puro R dRahe Lo ag SR thS o e mod e e R o o
makes it ' : I 2 bj A ' |t

| SRS b isRd P LTI §F dbeeanelalolnds Alga Lo o

further exient. d aspec s an 1 mage
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I nf or mat i p[el t
- 26- respective pixels of the object as the input inmage information,
and the|ﬂ@é§'value information, as input image signal, conprising:

2nd encoding means for encoding the pixel value information
which is blocked by the blocking means in either of the encoding
modes selected by the 1st encoding means; and

3rd encoding means for collectively encoding all mode-
identifying information each of which indicates the selected mode
for each piece of shape information, the transparency information
and the pixel value information,

whereby the selected modes are likely to become identical each
other, the outputs of the 1lst, 2nd and 3rd encoding means being
. output as the encocded output, and the variable-length encoding

makes it possible to reduce the bit number of the encoded mode signal

to a further extent.

A 23rd aspect of this invention provides an image encoding
apparatus which receives the image signal which consists of at least
either the shape information indicating whether or not pixel values
of respective pixels of an object are significant, or the

transparency information indicating the synthesis ratio for



bt ocki ng neans for integrating pixels which spacially and tenporally
coincide with the input inmage signal into a group and outputting the group
as bl ocked information; | st encagh.ng neans for selecting an encodi ng
node fromthe given set of encoding nodes for each piece of pixel value
information fornmed into blocks by the blocking neans, and encodi ng each

pi ece of information in each selected encodi ng node; 2nd encodi ng

f di N h f d h f
fored | RESPET VS pby%‘l%e Bl B Feane, g apbee h03 NG eans 1 or

|l ectivel di mde- | dentif. f t h_of. which
ol cat 8ot EeeT iR BaTiin ABTOFBRT LS SR A AR L RGRT LSRR ey

informati on and the i xel value information, ereb because t he
ol ect od modBLoGkNg AL Sk ARG LA U BREPLe YRt SRARAALIOh GRSk put s
of the 1st, 2nd and 3rd encodln means bei ng output as the encoded out put,
the vari EBFROFRREY IFO1BG68| Wi 1ppulyoidiggs 81902k inttRef FEAR ANMthe Di t
nunber of the encoded node Si A 24t h aspect of this invention
provi desOBRPYHELRT &t GFABP éﬁ%}%ﬁw dafermpbirtio any of clains 21 to 23
wher ei n, the given encoding nodes are the intra-frame encoding and the
-27- i nt elst eagedéng seang for selagidnain eneodingmvds fhem ddieqgl were
correlation of the image signal is performed, and thereby reduction in the
bit nunbesetopf encoding modes for each piece of pixel value information
formed into blocks by the blocking means, and encoding each piece
. of information in each selected encoding mode;
2nd encoding means for encoding the shape information and the
transparency information formed into blocks by the blocking means;
and R
3rd encoding means for collectively encoding all mode-~
identifying information each of which indicates the selected mode
for the shape information, the transparency information and the
pixel wvalue information,
‘ whereby because the selected modes are is likely to become
identical each other, the outputs of the 1lst, 2nd and 3rd encoding
means being output as the encoded output, the variable-length

encoding makes it possible to further reduce the bit number of the

encoded mode signal.

A 24th aspect of this invention provides an image encoding
apparatus according to any of claims 21 to 23 wherein,

the given encoding modes are the intra-frame encoding and the



t he encoded node signal is enabl ed. A 25th aspect of this invention
provi des an i nmage encoding apparatus according to any of clainms 21 to 23
wher ei n, the 2nd encodi ng neans-Fel ects the intra-frane encodi ng when
t he selected encoding node is the intra-frame encoding node in the 1st
encodi ng nmeans, wher eby the encodi ng based on the correlation of the
I mge signal is perfornmed using the sane nbdes, and the reduction in the

bi t nume 0L ri-BRec8s&SEthgIode signal is enabl ed. A 26t h aspect of
this invention provides an i nage encodi ng apparatus according to any of

claims 21 tQnéd3eljetRiNencodind Badld/ &R %ﬂ@oﬁfﬂe%\ Ul sager of

notion vectors of® each of the bl ocks, ereby the encoding

h . ; : | h
Ceduct| ongrad 18 poPeSRhed” Bia enErbipOfeadledon 1hoehEI AL Tl be e
A 27th qﬁﬂp%hcgée&qhaﬁgﬁﬁgﬂ%gpggp%ggkggg.an | mage encodi ng apparatus

according to any of C erein, the 2nd encodi ng neans
sel ects the number of notion vectors :
- 28- of each of the blocks which is the encodi ng node selected in the

Lot oo TR ekl B ERLk hiEiSen provifS]BY S nSRAd
apparatus according to any of claims 21 to 23 wherein,
the 2nd encoding means selects the intra-frame encoding when
. the selected encoding mode is the intra-frame encoding mode in the
1st encoding means,
whereby the encoding based on the correlation of the image
signal is performed using the same modes, and the reduction in the

bit number of the encoded mode signal is enabled.

A 26th aspect of this invention provides an image encoding
apparatus according to any of claims 21 to 23 wherein,

the given encoding modes are the number of motion vectors of
each of the blocks,

whereby the encoding corresponding to the nature of the image
signal is performed, and the reduction in the bit number of the

encoded mode signal is enabled.

A 27th aspect of this invention provides an image encoding
apparatus according to any of claims 22 to 23 wherein,

the 2nd encoding means selects the number of motion vectors



signal is perfornmed using the sane nodes,. and a further reduction in the

bit nunmber of the encoded node signal is enabl ed. A 28t h aspect of
this invention provides an i nage enco#-ng apparatus according to any of
clainms 21 to 23 wherein, t he gi ven encodi ng nodes are the changi ng of

the quantizing step and the non-changi ng of the quantizing step,
wher eby the encoding corresponding to the nature of the inage signal is

perforneds aaehtde thedutbels whichhesbife rindbaing mddie seaeerdadifvges si gnal

i s enabl ed. A 29th aspect of this invention provides an inage

encodi Ng1s8PEAESAHSy AesdaBIthe eiBodingChald8p 22 to 23 wherein, the
2nd encodi ng neans sel ects the non-changing of the quantizing step when

the 1st encoghlfelpaits sRbodiry LBE-000asARA! (i ALehbe S¢'2f! g.%%astep,

wher eby the enco g corresponding to t ature o e i nmage | is

perf or ”egégﬁgi' *4‘%#%%&%&%1&1 th*x‘ é%hlesz'&&é@y a4 4N, $Goded  Jpfs, Si gnal

I s enabl e aspe I nvent on pr ovi des an | nage

encodi ngy agﬂgrg{ysm%@ 3{10@9 V&?cé&’&l g}oggngi 2 angc}%g% 8gnal s consisting

- 29- a plarali |xe s as S|gn S the image
si gnal s, conpr|5|ng lst change plxel detection neans for detecting
the pixels changing the pixel values by scanning in the given direction on

A 28th aspect of this invention provides an image encoding
apparatus according to any of claims 21 to 23 wherein,
. the given encoding modes are the changing of the quantizing
step and the non-changing of the guantizing step,
whereby the encoding corresponding to the nature of the image
signal is performed, and the reduction in the bit number of the L

encoded mode signal is enabled.

A 28th aspect of this invention provides an image encoding
apparatus according to any of claims 22 to 23 wherein,

. the 2nd encoding means selects the non-changing of the
quantizing step when the 1lst encoding means selects the non-
changing of the quantizing step,

whereby the encoding corresponding to the nature of the image
signal is performed, and the reduction in the bit number of the

encoded mode signal is enabled.

A 30th aspect of this invention provides an image encoding

apparatus which receives two-dimensional image signals consisting



t he two-di nensional inmage signal and outputting the result as the detected
1st change pi xel s; 2nd change pi xel detection nmeans for detecting the
pi xel s changi ng the pixel values by -2@anning in the given direction on

t he al ready encoded and decoded pixels and outputting the result as the
detected 2nd change pi xel s; 3rd change pi xel detection neans for
detecting the pixels changing the pixel values by scanning in the given

di recti opeon oilieapieipady pepcpdess Anthitecodssh 1del snandoURL LR, the

result as th ange plxe nge prxel prediTtion

means for_, | Ct] . st change pixels based on the 1st and 2nd change
pi xel s aﬁ&eéﬁgéﬁt éﬁkf#ﬁ%gﬁ'result as predicted change pixels;

prediction errpor calcul ati ns for calculati trﬁ% di f.f erenc bet ween
the det ect ed 135t “HRAFE Pbrhl S 2T i5Pe AFEPE A TOEnAREES NG ' RHESES put 11 ng
di fference val ues_,of change_pixel,s; _and. ._prediction . error.encodi ng
neans f oF%éﬁgb?ﬁ n‘.'gh‘? KX éggﬁ% gaby VRS gr 1R h%glmege%,rec{lonvmr eby
the er h tBEf TR SHar §08aD fithge s20nat A ST INg' BRe LIRS e ' D 1 e
A 31st aspect of this_invention grovides an i mage encodi ng apparatus

accor di ngetected; s FhARgeePh*elS/  the 2nd change pixel detection means

and the 3rd change pixel . . _
2nd change pixel detection means for detecting the pixels

changing the pixel values by scanning in the given direction on
. : the already encoded and decoded pixels and outputting the result
as the detected 2nd change pixels;
3rd change pixel detection means for detecting the pixels
changing the pixel values by scanning in the given direction on A
the already encoded and decoded pixels and outputting the result
as the detected 3rd change pixels;
change pixel prediction means for predicting the ist change
pixels based on the 1st and 2nd change pixels and outputting the
. result as predicted change pixels:;
prediction error calculation means for calculating the
differences between the detected lst change pixels and predicted
change pixels, and outputting difference values of change pixels:;
and
prediction error encoding means for encoding the difference
values of change pixels,
whereby the error concerning the prediction is encoded and the

improvement in the encoding efficiency is enabled.



det ecti on neans -nmakes the pi xel values of the 2nd change pixel and the 3rd

change pi xel equal to that of the 1st change pi xel, wher eby t he
above-descri bed encoding is perforneeB0and the above-described effect is
obt ai ned. A 32nd aspect of this invention provides an i mage encodi ng
apparatus according to claim 30 wherein, t he 2nd change pi xel

detection neans and the 3rd change pixel detection neans use the sane
gi ven scanning direction as the given scanning direction of the 1st change
pi xel detection neans, wher eby t he above-descri bed encoding is

perf orred and 31¢ ahue desehibedaliiach. poodhal Nafl smage endhddilg! aspect

of this invention pr S an 1 nage enco appara r claim

30 wh i h i i ded b he diff ith th
changﬁr%P%&Fa&ﬁfc#?%g%ﬁ%%@%f}a%xﬁé RSO Change pixel, - whereby
o opt ol baq Eh 208 G pige) - S e anficend R AERSS plkalTs

di . . -31- di
Co ol ai HessoRigrdisans makep,the pixel HALUSTPE e 300 LRB-OBESL ARy, g |

change pi xel, and 1st change pi xel should be on different scanning |ines,
wherebyt@ﬁb3§§09333%%cP} %é%ﬁ&dﬁﬁgtp§t ferdstariapge pixel,

whereby the above-described encoding is performed and the

above-described effect is obtainéd.
®

A 32nd aspect of this invention provides an image encoding
apparatus according to claim 30 wherein,'

the 2nd change pixel detection means and the 3rd change pixel e
detection means use the same given scanning direction as the given
scanning direction of the lst'change pixel detection means,

whereby the above-described encoding is perforﬁed and the

above~described effect is obtained.

A 33rd aspect of this invention provides an image encoding
apparatus according to claim 30 wherein,

the 3rd change pixel is encoded by the difference with the
change pixel which is predicted using the 2nd change pixel,

whereby the above-described encoding is performed and the

above-described effect is obtained.

A 34th aspect of this invention provides an image encoding



above- described effect is obtained. A 35th aspect of this invention
provi des an i nmage encoding apparatus according to claim30 wherein,

when the 2nd change pixel is the x-thgpixel on the mth scanning |ine and
the 3rd change pixel is the y-th pixel on the n-th scanning |ine, the
change pi xel prediction nmeans predicts that the 1st change pixel should be
the y- (x-y) * (n-k) / (mn) -th pixel on the k-th scanning |ine,

wher eby t he above-descrLbed'engfdjn i s,perforned and the above-described

effect i @PBAFAFWRLCCOrding %o gl m A0 #heERIR i s i nvention provides an

| mage encodi ng , apparatus which receiyes two-di_nensional imge signals
consi sti ng bg is gsgrmed (ihas tB?x%l‘i nﬁﬁpﬁ&x%lirgﬁéﬁscweeﬁgﬁﬁésaf%e i mage
signal s, conpri sing: change pi xe|, detection neans for detecting the

pi xel s cRakgrhgnge mixsily shoydd Wy HEdprrpy seRNANS dilReRsi onal i mage
signal in the given direction to output the result as the detected change
pi xel s: whahelgy Phscibowentlescrabhede gnsodng ptedpexfomgnachant Hhael s
- 32- based on encoded and decoded pixels and outputting the result as
pr edi ct eabonandeseidsds effect 3 eebtiingd.error cal cul ati on neans for
calculating the differences between the detected change pixels and the
predi ct ed
A 35th aspect of this invention provides an image encoding
apparatus according to claim 30 wherein,

' when the 2nd change pixel is the x~-th pixel on the m~th scanning

line and the 3rd change pixel is the y-th pixel on the n-th scanning

line, the change pixel prediction means predicts that the 1lst change

pixel should be the y-({x-y)*(n-k)/(m-n)-th pixel on the k-th ..
scanning line,

whereby the above-described encoding is performed and the

above-described effect is obtained.

. A 36th aspect of this invention provides an image encoding
apparatus which receives two-dimensional image signals consisting
of a plurality of pixels as input signals and encodes the image
signals, comprising:

change pixel detection means for detecting the pixels changing
the pixel values by scanning the two-dimensional image signal in
the given direction to output the result as the detected change
pixels;

change pixel prediction means for predicting change pixels



change pixels, and outputting difference values of change pixels;

predi ction error encodi ng neans for encoding the difference value of
change pixels and outputting it as agifference value encoded signal, when
the difference value of change pixels is less than the given value; and

pi xel nunber encodi ng neans for cal cul ati ng the nunber of the pixels which
are positioned between the i mredi atel y previous encoded change pixel and

t he det ect ed, change ] da d ar.e _not .posi ed th I xel .position
whi ch { %%%&%Fﬁ&ﬂ SRULRE TR I R L
cal cul at ed |er nber, %;soutputtlng the pixel nunber encoded signal,

when t heP angg) gix ‘changed pixels is equal to or larger than t he
gi ven value the prediction error encodi ng neans and_ the pixel nunber

encodi ng neRrREHSHS N ﬂﬁr%céfﬁlﬁlg}%a\'-wf?/\hi“@ﬁnfs hef%'nc'éﬁé‘au%‘?’@lm th&d t he
pi xel nunber encoded signal are uniq g§ identifiable thereby to output
the prectttfenenaesopetreeriddes ldgﬁaq:twh ange Phradd andokhe mxadicded t hin
the given range and to output the pixel nunber encoded signal when the
predi ct | GrRArge Bixedspapshautpetgineditfarepcayaines af phengeridedssi gnal
wher eby when the prediction error is large, the appropriate encoding is
carri ed out ,pradiatiion ehror eeheading meandcfanendoding the difference
- 33- ef ficiency even when the prediction error is so large that the
vari at i ovalue tdfe changer pikelheand amfputitiabsitinadl @sdifiteymred otaloe of the
change pi xel . A 37th aspect of this invention provides an inmage
encodi ngencoded signal, when the difference value of change pixels is less
. than the given value; and
pixel number encoding means for calculating the number of the
pixels which are positioned between the immediately previous
encoded change pixel and the detected change pixel and are not B
positioned at the pixel position which the prediction error
encoding means can encode, and encoding the calculated pixel number,
and outputting the pixel number encoded signal, when the difference
value of changed pixels is equal to or larger than the given value,
. the prediction error encoding means and the pixel number
encoding means performing encodings in which the encoded signal
and the pixel number encoded signal are uniquely identifiable
thereby to output the prediction error encoded signal when the
prediction error is within the given range and to output the pixel
number encoded signal when the prediction error is beyond the given
range as the output encoded signal,

whereby when the prediction error is large, the appropriate

encoding is carried out, averting the reduction in the encoding



aﬁparatus according to claim 36 wherein, in the prediction error
encodi ng neans and the pi xel nunber encoding neans, the given val ue which
is to be conpared with the differencgsval ue of the change pixels is set

usi ng the pixel nunber of the scanning |ine, wher eby the
above-descri bed encoding is perforned and the above-described effect is
obt ai ned. A 38th aspect of this invention provides an i mage encodi ng

A hREAILEInEs SELUE et HTENRAR o3 NS U AP 108E RhAB IRl 10 2 €2

where the pixe epresenting an-object exist as i encodés t he

shape si L Sy s rising. i gni f . Al ext.ractin ns.for
extracti %ggkﬁtél&glq%n#ﬁ% %%?egroefaéh {&gﬁh %%:ﬁlé{é r%%a\t"h%blﬁ%xé#’% %F ggi‘ég%ﬂﬁi ng an
object fro thehsha e signal to output a significant area range
represen?ﬁngh? Sy P AR reri ng the extracted significant area;

bl ocki ng nmeans for dividing the shape signal into blocks having a
plurality of pixels; shape encodi ng neans for judging whether the

bl ocks out put B¥ththe bIocKéqglneans contain the signifjicant area, each by

each, and & aspect o is invention provides an dmaggi ggcafingast the
significant area of the block tgo output a shape encoded signal when it is
j udged tﬁRPaFﬁEu%IW%ﬂgaitﬁsciﬁém S WPeFeERt area; and t he

significant, area range and the shape encoded signal being, 6 nade as encoded
signal, thefefhe RESHSFAOB erRer seRRPding Meanseand the pixel number

encoding means, the given value which is to be compared with the

@ difference value of the change pixels is set using the pixel number
of the scanning line,

whereby the above-described encoding is performed and the

above—described effect is obtained. - L

A 38th aspect of this inventioﬁ provides an image encoding
apparatus which receives two-dimensional shape signals indicating
the area where the pixels representing an object exist as input

' and encodes the shape signals, comprising:

significant area extracting means _fo; extracting the
significant area which contains the pixels representing an object
from the shape signal to output a significant area range
representing the range covering the extracted significant area;

blocking means for dividing the shape signal into blocks having
a plurality of pixels;

shape encoding means for judging whether the blocks output by

the blocking means contain the significant area each by each, and



Is detected and the block size of the shape signal is changed so that only
the inside of the significant area of the shape signal is encoded;

wher eby the encoding is not performed-¥eyond the range of the significant
area, resulting in inproved encoding efficiency of the shape signal.

A 39th aspect of this invention provides an image encodi ng apparatus
according to claim38 wherein, t he shape encodi ng neans extracts the
M ni UM r eedRAGY aE degst BN iAignifachAt SEaidd ¢aBt babeR €6 wutde ki ocks
produced by the bl ocki ng means, and encodes only the inside of the

ext ract edshAe bABSULAsi¥N8A when itWMI@HYlAgeliNenADOME KheRd LBREaGASAdH] 1S
performed and the encoding efficiency is obtained. A 40t h aspect of

this invegidonipLoyi desa2natdrege encoding apparatus which receives
t wo-di nensional inage signals consisting of a plurality of pixels as input

si gnal s and Q{}@Qﬁénif‘ﬁféﬂp'aregi% anal t’#%%gggéim‘ﬁ'd QEQH&%@‘? gnal

- 35- i mage Si gnal separation neans parating ft | mage

into at |gasl 48 & é}sggggféig%%ey Eﬂétﬁ%&et. me é?e“%&%hg?i% RO gl gnal s

?S tV\Dl or _m)re palr I a . A _ _ ge S: ncodl ng n'eanls
| mage. si GhaeeRREedaR H, Baek g A810 the, JEESS H A" 1 bR £ e

out putti "Chat only the inside of the significant area of the shape signal

is encoded;
D whereby the encoding is not performed beyond the range of the
significant area, resulting in improved encoding efficiency of the

shape signal.

A 39th aspect of this invention provides an image encoding
apparatus according to claim 38 wherein,
the shape encoding means extracts the minimum rectangular area
containing the significant area from the blocks produced by the
0 blocking means, and encodes only the inside of the extracted
rectangular area,
whereby the above-described encoding is performed and the

encoding efficiency is obtained.

A 40th aspect of this invention provides an image encoding
apparatus which receives two-dimensional image signals consisting
of a plurality of pixels as input signals and encodes the two-

dimensional image signals, comprising:



the result as 1st encoded signal; prediction probability cal cul ating
means for predicting the non-target-partial inmge signals which are the
partial image signal other than the-3arget partial inmage signal, and
calculating the probability that the prediction cones true, and outputting
the calculated prediction probability; and 2nd i mage signal encoding
nmeans for determning the degree of priority of decoding based on the

prediction piphabidibhi) clgdl-atlier mdihd BEr WL Y bFP{eF?ﬁQbé idi¥nal

cal cul ation nmeans , "and encoding the non-target partial 1nage signal using

Lhe encogieg Ji24ad: DRSadacop i dIohRl Melcens AP Lopa Lo L Ymage

wher eby the smaller predi¢ robabi l'ity”pixe are ehcot .
Paving | THITELE RS BRE B bl B e R “addi Cronal
encoding apbsy 4FagestEi BHBELng mddierebh RTLLRmE Y nESy Hhe OF0C
T CBBP PR R R i p R e PR TRy
s per f oPREREH ERess Lotta o mbbk: RARHA) FEodn hamed. nd SUtPUrtiRgy aspect
of this LRyeplidl Ry sHe8ndlald i35 N9
prediction probability calculating means for predicting the
’ non-target partial image signals which are the partial image signal
other than the target partial image signal, and calculating the '
probability that the prediction comes true, and outputting the
calculated prediction probability; and S
2nd image signal encoding means for determining the degree of
priority of decoding based on the prediction probability calculated
by the prediction probability calculation means , and encoding the
non-target partial image signal using the encoding method based
. on the determined degree of priority,
whereby the smaller prediction probability pixels are encoded
with priority, thereby making it possible to realize a hierarchical
encoding having little picture-quality degradation without any

additional information.

A 41st aspect of this invention provides an image encoding
apparatus according to claim 40 wherein,

the 2nd image signal encoding means determines the degree of



apparatus according to clai m40 wherein, the prediction probability
cal cul ati ng neans nakes the comng-true probability be | arge when the

pi xel values of the neighbor pixels Bave the sanme val ue, while nakes the
com ng-true probability be small when the pixel values of the nei ghbor

pi xel s do not have the sane val ue, wher eby the above-descri bed
encodi ng is perforned and the encoding efficiency is obtained. A
43rd asp hig i ' r oyl | g ' whi ch
Focel oo PEREERRE ol aYERLIE SOOI Sl I TS REL Y pBRALY
decodi ng_k for decoding.the en signal to obtain the encoded node
and t he Hgggggeﬁﬁ% %&ﬁ?ﬁ%ﬁ gﬁgﬂoﬂgﬁﬁgﬁﬁﬂg t he obtai ned encoding node as a
node signal apd_the tai,ned difference valye as a decoded, difference

val ve. $BErpPE Fht T et 3 elitetfng Thertigehisnd W t e

I nput signal based_on the pixel changing the pixel value anong the already
encoded ﬁﬂoeéﬁgd%éégﬁ%ﬁﬂquFﬁ PFE3¥9éHnL and outputting

- 37- the predicted pixels as 1st predicted pixels; 2nd prediction
means for predicting the change pixel of the input signal, with the notion
conpensation, based on the pixel .changing the pixel value anong the

al ready encofed2BfdasRRGSE thiseiaveptioe prowidaescans ipage emePddutting

the predicted pixels as 2nd predicted pixels; addi ti on nmeans for
addi ng t AEPatebde repgrdingnte chaim #8 vherein,

the prediction probability calculating means makes the
‘ coming~true probability be large when the pixel values of the
neighbor pixels have the same value, while makes the coming-true
probability be small when the pixel values of the neighbor pixels

do not have the same value, L
whereby the above-described encoding is performed and the

encoding efficiency is obtained.

A 43rd aspect of this invention provides an image decoding
' apparatus which receives the encoded signals and decodes the same,

comprising: ‘

decoding means for decoding the encoded signal to obtain the
encoded mode and the difference value, and outputting the obtained
encoding mode as a mode signal and the obtained difference value
as a decoded difference value;

1st prediction means for predicting the change pixel of the .
input signal based on the pixel changing the pixel value among the

already encoded and decoded pixels in the frame, and outputting



1st predicted pixel when the node signal indicates the prediction of the
particul ar frame, and addi ng the decoded difference value to the 2nd
predi cted pixel when the node signal gmdicates the prediction of reference

frame; and the output of the addition nmeans being nade the change
pi xel ; wher eby the encoded signal obtained by the i mage encodi ng
apparatus of claim2 can be appropriately decoded. A 44t h aspect of

this invgnti ,d i decodi. tus which i ded
i gnal & S HHECRAREU, R Ele 4T or BiRNERea PRAIGLC T eine Tor - decodi ng
th ded signal to obtain th d_rode and, the diff | ue,
and out put 11 215° FREBEEAPA A= h i R SHOUELAL S GHEnge RAT b Ot (1S
bt ai ned, di f f er, ] decoded di ffer | ye; 1st

pr edi ct | HIPHfeHGTRdy  Hibhi EOR HOHHRN CHOBRRISAELER ohaTRR OF it BHERRI

based on the pixel changin he pi xel val ue amn t he al ready encoded and
decoded WY wehalﬁgem?aiw SRoRg thy already encoded and decoded

- 38- the image signal, and outputting the predicted pixels as 1st

predi ct RAFL&ELE;the reforgnes Lapper AndRRERUEINHERGIRISd{FLeRPERRbYe pi xel
of the input signal, with the notion conpensation, based on the pixel
changi ng@3$ R PredigspdePi¥®Hy t he al ready encoded and decoded pixels, by

scanning the image signal in the vertical direction, and outputting the
predi ct ed pisddidign meanpfey addingithel decoded difference value to the

1st predicted pixel when the mode signal indicates the prediction
. of the particular frame, and adding the decoded difference value
to the 2nd predicted pixel when the mode signal indicates the
prediction of reference frame; and |
the output of the addition means being made the change pixel; B
whereby the encoded signal obtained by the image encoding

apparatus of claim 2 can be appropriately decoded.

A 44th aspect of this invention provides an image decoding
apparatus which receives encoded signals and decodes the same,
comprising:

decoding means for decoding the encoded signal to obtain the
encoded mode and the difference value, and outputting the obtained
encoding mode as a mode signal and the cobtained difference wvalue
as a decoded difference value;

1st prediction means for predicting the change pixel of the
input signal, based on the pixel changing the pixel value among

the already encoded and decoded pixels, by horizontally scanning



addi ti on nmeans for adding the decoded difference value to the 1st

predi cted pi xel when the node signal indicates the prediction by the

hori zontal scanning, and adding the d#coded difference value to the 2nd
predi cted pi xel when the node signal indicates the prediction by the
vertical scanning; and the output of the addition nmeans being nade the
change pi xel ; wher eby the encoded signal obtained by the inmage

encodi Ngth@PpRagé Usighat] aamd SoeEputte naP bR graiekyedepefells as 1st A 45th
aspect of this rnvention provides an inmage decodi ng apparatus which :
recei vesppagstedy Yigralss and decodes the same, conprising: decodi ng
nmeans for decodi ng the encoded signal, obtaining the difference value and

Lhe pixel vahie dleditt johofiegngi i prafdor S Rl CRanbEC O AIdIedhe

di fference value as a decoded difference al ue and the obtai ned change

i xel as~g§&9q§Q§ X el s Ot £or § LA ange
B: iel oflt e inp aﬁer‘f’(:l&éleghg%‘ﬁg?'?ﬂ Ibas %%E% Ig' p%%a %dan%&%%’% pigxel
val ue a : . - 39- t decoded
el s Ghihging the pixel valus, apong the already Sfidoded JHi NI
addi tion f.or Lng.t coded.differe I h redi ct ed
pi xlal | anﬁgggﬁ%utlh ﬁg%égga{}g%?%?g% rg%%‘ﬁ s Qg‘%m‘\;’%#lg%%f %’rrfe?%&eo dla val ue;

Gecodi ng PR CERIOH THE RERHTis BEAPEPcit U FREe ARAS RERtoted pi xel

val ues,

addition means for adding the decoded difference value to the

‘ 1st predicted pixel when the mode signal indicates the prediction

by the horizontal scanning, and adding the decoded difference value

to the 2nd predicted pixel when the mode signal indicates the

prediction by the vertical scanning; and L
the output of the addition means being made the change pixel:;
whereby the encoded signal cbtained by the image encoding

apparatus of claim 3 can be appropriately decoded.

A 45th aspect of this invention provides an image decoding
apparatus which receives encoded signals and decodes’ the same,
comprising:

decoding means for decoding the encoded signal, obtaining the
difference value and the pixel value of the change pixel, and
outputting the obtained difference value as a decoded difference
value and the obtained change pixel as decoded pixel;

prediction means for predicting the change pixel of the input

encoded signal, based on the pixel changing the pixel value among



mk;er eby the encoded signal obtained by the image encodi ng apparatus -of

claim4 can be appropriately decoded. A 46t h aspect of this
i nvention provides an i mage decodi ng -3%&ppar at us whi ch recei ves encoded
signal s and decodes the sanme, conprising: 1st decodi ng neans for

decodi ng the encoded signal to obtain the difference value of the pixel
val ue signal, and outputting the obtained difference value as a decoded

pi xel vakHe ditégdpnffodéd peikels, arhbupaeding tHRAPEelOtt 8 qoLitdlg t he
encoded signal to obtain the difference value of the transparency signal,

and out pdkt ppadiéted Pbaiirgd di fference value as a decoded transparency
di fference " val ue; 3rd decodi ng neans for decodi ng the encoded si gnal

to obtain theqaPlbOMekaS! B55 Rdihlerid Xrlodad U rFedBRte 3 Uehieo Tid On
vectors of the transparency signal, and outputting the decoded pixel val ue

- 40- g%h%t&? g%]i%i A ?E’?ﬁ‘égﬁ%‘g‘% %ﬂe%%ﬂ%‘éﬁé&eré&%gs 4ohdP fred 1st

noti on conpensat | neans sating the pixel value signal of a

r ef erencgikgggg?ggs‘gi&edﬁggl ow using the encoded pi xel value notion

vectors, an utputting the result of the notion conpensation as a

conpensat ed pj x al I gnal . [ ._g%f fQr [ t he
decoded pi xe%g%u%ecogﬁfr@eg%%é% %oa Sg%g%ﬁ_ﬁ?‘ﬂg&%g%pe s‘g degg P)%gg 1\g/gl‘-’he
stanal {Q.BULPUL otBSelSS bhin ObnkNGoB0EE L O Ao, rdeo ALadeB Sly Valdte
signal a
decodeéed pixel values,
. whereby the encoded signal obtained by the image encoding

apparatus of claim 4 can be appropriately decoded.

A 46th aspect of this invention provides an image decoding
apparatus which receives encoded signals and decodes the same,
comprising:

1st decoding means for decoding the eﬂcoded signal to obtain
the difference value of the pixel value signal, and outputting the

’ obtained difference value as a decoded pixel value difference
value; | | |

2nd decoding means for decoding the encoded signal to obtain
the difference value of the transparency signal, and outputting
the obtained difference value as a decoded transparency difference
value;

3rd decoding means for decoding the encoded signal to obtain
the motion vectors of the pixel value signal and the motion vectors

of the transparency signal, and outputting the decoded pixel value



as a pixel value of a reference inmage; 2nd notion conpensation
means for conpensating the transparency signal of a reference imge
descri bed- bel ow using the decoded tr#hsparency notion vectors, and
outputting the result of the notion conpensation as a conpensated
transparency signal; and 2nd addition nmeans for adding the decoded
transparency difference value and conpensated transparency signal, and

out put t imgr iidie veegbks ahd titee aﬂéﬂdde@lnpiﬁeﬁ denadegtivanyeatersy signal as
wel | as a transparency signal of a reference inage; wher eby t he

encoded si gngjt ﬁ@t%@%@mﬁén&ﬂ@i&ﬂ%ﬁngrwdbﬂﬂ?eﬁé&?ﬂr@ e Yixelardge can be
appropriately decoded. A 47th aspect of this i'nvention provides an

| mage dg%a[lgof %pfgfé’éé’:ﬁcé‘iﬁ%é id&c&%safﬂéro%y&ﬂg Fh@ {;eqcodecf Hexet d

decodi n ans decodes the notion vector of the pixe alue signal and the
differ e%&’ealln%etig)fxu %‘E&GS}E',Ogn&e%h‘E%ﬁtEPng oph& Pedli dGFOLRE RL¥ELn val ue
notion vectors and the decoded notio . . .
-41- &%@et [sa :#e)égégnge éf?ssate?gg»i%lgﬁgglﬁgesidea ded pi xel val ue notion

vectors a e ed notion vec erence ués, and making the
It of t ddi.L1 t A | . t
wher eby 1 he ottt EFoRareanra ien BYCLRE s coRRat np LAk AR o
laim?7 b i at el y. decoded. . 48t h t. of thj
hoen | PSR RE AR A o Sosassr itk P ERE S b hBitea

signals t néj rggg geosf ttpxg addftion as a decoded pixel value signal as well

as a pixel value of a reference image;

2nd motion compensation means for compensating the
transparency sign;l of a reference image described-.below using the
decoded transparency motion vectors, and outputting the result of
the motion compensation as a compensated transparency signal; and

2nd addition means for adding the decoded transparency
difference value and compensated transparency signal, and
outputting the result of the addition as a decoded transparency
. signal as well as a transparency signal of a reference image;
whereby the encoded signal obtained by the image encoding

apparatus of claim 5 can be appropriately decoded.

A 47th aspect of this invention provides an image decoding
apparatus according to claim 46 wherein,

the 3rd decoding means decodes the motion vector of the pixel
value signal and the difference value of the motion wvectors to

obtain the decoded pixel value motion vectors and the decoded motion



conpri si ng: 1st decodi ng neans for decoding the encoded signal to
obtain the difference value of the pixel value signal, and outputting the
obt ai ned difference value as a decodegl-pi xel value difference val ue;

2nd decodi ng nmeans for decoding the encoded signal to obtain the

di fference value of the shape signal, and outputting the obtained

di fference value as a decoded shape difference val ue; 3rd decodi ng
f ' bt f th
reans | opedesediofebE-FRNED, ShANLEE AU AL ALIEKBY (AT GRNCR of 1he
h d _sh
ot | on 'Vz%r%e 5938"3? %’cqs&qrsﬁucoﬁ}%“%éé’é‘% C“”S Pt pRReRRng  ne
.xel I d bel ded
Dol vEer e of ol S EERs Ren e ﬁS«S:E“a egaf%é)%%e‘%%ﬂ%eoaﬁ”c" ’

conpensati on as a conpensated pi xel val ue signal;
-42- vectqrd, addition means for adding the decoded pi xel val ue
di fference vggue and the conpensat ed_ pi xel , value si.gnal, and outputting
the Tesult ofPe¥RPYadde |%?F°%da5&8863:|e8 biaingd QY (fdie s?"g"ﬁ?ﬁ SRCAEING as a
pi xel val ue signal of a, reference inmage; 2nd notion conpensati on nmeans
for conpapPRa¥atP fe cdBiPe’ S die a@praprhaialeh@@qoﬁage descri bed bel ow
usi ng the decoded shape notion vectors, and outputting the result of the
notion conpensation as a conpensated shape signal; and 2nd addition
means for adding the decoded shape difference

A 48th aspect of this invention provides an image decoding

' apparatus which receives encoded signals and decodes the same,
comprising:
1st decoding means for decoding the encoded signal to obtain
the difference value of the pixel'value signal, and outputting the |
obtained difference wvalue as a decoded pixel value .difference
value;
2nd decoding means for decoding the encoded signal to obtain
the difference value of the shape signal, and outputting the
. obtained difference value as a decoded shape difference wvalue;
3rd decoding means for decoding the encoded signal to obtain
the motion vectors of the pixel value signal and the motion vectors
of the shape signal, and outputting the decoded pixel value motion
vectors and the decoded shape motion wvectors;
1st motion compensation means for compensating the pixel value
signal of a reference image described below using the encoded pixel
value motion wvectors, and outputting the result of the motion

compensation as a compensated pixel value signal;



vélue and the conpensat ed shape sigﬁal, and outputting the result of the
addition as a decoded shape signal as well as a shape signal of a

ref erence i nage, wher eby the ene@ded si gnal obtained by the inmge
encodi ng apparatus of claim 10 can be appropriately decoded. An
| mage decodi ng apparatus according to a 49th aspect of this invention is
an i mage decodi ng apparatus according to claim48 wherein, the 3rd

decodi ng neang dga@fesord NaelRE! by e88@InP! thde dal¥aka \Wilea skantaé and the
di fference value of the notion vectors to obtain the decoded pi xel val ue

ot T 0N e QIrnRRd vaGed el ahRldinsueEh b 4L1 T GARIECSYGhAPS. aflfd adding
t he decoded pi xel value notion vectors an e decoded notion vector
differe | , d | t r s L Of el . t coded
shape no |(§)¥ﬁ\}%§ oFg,e rgg&i{v:%)e%e y taf??ilégﬁglgdae%k%i gnaéeggpégﬁéd(}%&?he I mage

encodi ng, . . . -43- ts f, claim 13
can be z%plpgrn (%Lr 25t gﬁld%%o%é)dl.xel valueAsqs%rﬁl é’gﬁéc’fe%&%eg lllﬂ% ention

id ' decaodi t di t l.al m48 wh in,
the 3rd decdToHEINSoBRERAE PHECHE Fof SR tdrs e Shape 1ePaha and
the diff I f th ti t .t bt ai t decoded sh
ot i on Vi BT RICEPasR et Hi BRLvEERLpS tAs PRebeinet S 82 EaRd addi ng
t he decoded shape tion vect ogﬁ?and t he de}%?ded_not i on vectqr difference

val ues, HftFHaki AGdt PetREirg TRty af  Thsh MOLLPR CURNFAF 197 8P val ue

noti on vectors, .
a compensated shape signal; and

2nd addition means for adding the decoded shape difference
value and the compensated shape signal, and outputting the result
of the addition as a decoded shape signal as well as a shape signal
of a reference image, ' e
whereby- the encoded signal obtained by the image encoding

apparatus of claim 10 can be appropriately decoded.

An image decoding apparatus according to a 49th aspect of this

. invention is an image decoding apparatus according to claim 48
wherein,

the 3rd decoding means decodes the motion vector of the pixel

value signal and the difference value of the motion vectors to

obtain the decoded pixel value gxotion vectors and the decoded motion

vector difference values, and adding the decoded pixel value motion

vectors and the decoded motion vector difference values, and making

the result of the addition be the encoded shape motion vectors,

whereby the encoded signal obtained by the image encoding



wher eby the encoded signal obtained by the image encodi ng apparatus of

claim 14 can be appropriately obtained. A 51st aspect of this
i nvention provides an i nage decodi ng43appar atus according to claim48
wher ei n, when the input signal is one which is obtained by encodi ng

the difference value between the imredi ately previous encoded notion
vectors of the shape signal and the notion vectors of the shape signal

det ect edpbh@Bthleof NPLL IS i1 dan bBCagpLolacednjudaeadsd. decodes the
di fference value, and adds the decoded difference value to the imrediately

previ ous decoded notion vector of the shape signal to obtain the shape
noti on vector, wher eby the encoded signal obtained by the inmage

encodi ng aapﬁgghués Lcﬁlgfnﬂh] s Gl 1 BRP Q%i@éseléh% coding. ng

-44- pect of S |nvent|o provi des eco

appar at Slé%g%%g%gdg‘gcégdl |ng%§‘ﬁmeg|f erein when t he |nput signal is one

whi ch i alne y enc erencé val ue between the imedi ately
Vector of ¢ EepT ARty odie Regkpa il ek o et o e in s *ﬁ%p?‘ﬁte' 3rd
i 1 or oReBRa) B3 T0F (T SURROREaP BTy (7o iR EoReeR CRECHRAT O FREROR of 1t he
her eby e SEREHRSaERRR AP %%gdﬁﬁep#ﬁ% SRRy %Sbér%%%‘é%s of
claim 18 :.%%grgrexcg %%rls.)xpersl,aégcli >alzt:l ‘338 t%xe decoded shape motion vectors and

. the decoded motion vector difference values, and making the result

of the addition be the encoded pixel wvalue motion vectors,

whereby the encoded signal obtained by the image encoding

apparatus of cldim 14 can be appropriately obtained.

A 5l1st aspect of this invention provides an image decoding
apparatus according to claim 48 wherein,
when the input signal is one which is obtained by encoding the
' difference value between the immediately previous encoded motion
vectors of the shape signal and the motion vectors of the shape
signal detected from the input signal, the 3rd decoding means
decodes the difference value, and adds the decoded difference value
to the immediately previous decoded motion wvector of the shape
signal to obtain the shape motion vector,
whereby the encoded signal obtained by the image encoding

apparatus of claim 17 can be appropriately obtained.



>

A 53rd aspect of this invention provides an i mage decodi ng apparatus
according to any of clainms 48 to 52 wherein, when the input signal is
one consisting of the transparency i#ftormation indicating the synthesis
ratio for synthesizing a plurality of images, and the inmage information,
t he decoded shape signal is nmade the transparency information and the

decoded pi xel value signal is nmade the inmage information, wher eby t he
encoded si gnal sghtiaaspectyof thiigrdgereandioni pgoviaiaaal Uhage deabdidg can be
appropri ately decoded. A 54t h aspect of this invention provides an

i mge degpghREtudPiddaidingleeotlan 4® wwtredh,cl ai ms 48 to 52 wherein,
when the Input signal is an encoded signal created froman inmge

si gnal whi chygapstd $nphit tdiQrianas RMeLRBYch HsOshEd i bdsdingy thie
synthesis ratio for synthesizing a plurality of inages, and the inmage

i nfor mat iQFeetbfct ANURAHERGYeh HHY m&aﬂa@wgggi% s éﬁ:ﬁﬁeﬁi §BtiBhO the

t wo- val ued signal representing only the shap e ot her renmalnlng

shape si %@tgrt&e 'Ehe.tﬁﬁetl‘}’]‘@éi!@é !éaggﬁi% thé SndLR ddhapa pagk1 ggg

t he separated remal ni'ng shape sig and 1 nmage I nformation are

P oS 0l B Do ol el PSR, SbaDSS Aoty R e
val ue Si ooy decged L AIPLLS L RSl dEc i SEFBLALAG Sadag 9"

of the sparenc mat 1 on,

to the immediately previous decoded motion vector of the pixel value
signal to output the decoded pixel wvalue motion wvector,
whereby the encoded signal obtained by the image encoding

apparatus of claim 18 can be appropriately decoded.

A 53rd aspect of this invention’brovides an image decoding
apparatus according to any of claims 48 to 52 wherein,

when the input signal is one consisting of the transparency
information indicating the synthesis ratio for synthesizing a

‘ plurality of images, and the image information, the decoded shape

signal is made the transparency information and the decoded pixel
value signal is made the image information,

whereby the encoded signal obtained by the image encoding

apparatus of claim 19 can be appropriately decoded.

A 54th aspect of this invention provides an image decoding
apparatus according to any of claims 48 to 52 wherein,

when the input signal is an encoded signal created from an image



mhéreby t he encoded signal obtained by the image encodi ng apparatus of

claim 20 can be appropriately decoded. A 55th aspect of this
i nvention provides an i mage decodi ng -“4pparatus whi ch recei ves encoded
signal s and decodes the sanme, conprising: 1st decodi ng neans for

decodi ng the input encoded signal to obtain the node identifying
I nformati on indicating each encoding node of the shape information, the

t ranspar efghdinhaL BRtEHLiAY ofhendivahsyabiey RhebrRid foh ind_ica%@ﬂg _
decodi ng nmeans for decoding, according to the obtained node 1dentifying

i or el {Gfl ovkihesbLOpKEEh AIARSehBLRET 0B 1urbl AP RA SBiEldsn GhAR! i O

and pi xel val I nf ormat 1 on,; reve nmeans °f or
i ntegrati t; I gr?@ﬂﬂ? ' ' Y
i nf or mat i%ﬁa alﬁ%d%i 2@#8\/61 ue |'nft&eﬁfﬁgﬁpa%éﬁcgjgﬁgg%%{%ﬁ%g%ﬁn(f:jsrreans
t o out put 0 i si.gnal s, .. whereby .t n %bs' nal
obt ai ned %‘%Fbafe’i?g%l%ng‘g% e%?eggiwﬁgk’ggﬁéérsdt%n?lofe%ﬁeﬁ%tfgsc Il}ifgg:%a 5?‘%8% ately
decoded. 56t h_aspect of this,inventjion provjdes i e _decodi ng
appar at S BT SeBRarre Shard: St théf) Frdikee rlhed Fgpat
i nformatipn iﬁd“g?te the.int&g-féﬁgﬁ encod%n and .the inter-frane
encodi ng & "Bfodth 3 ABALE g, 2 BHYFRATE tER UG PGSR SA8R_Y by t he
| rage encgrtljé Qx%age information are made the pixel value signal to be encoded,
the decoded shape signal is made the two—-valued signal of the
. transparency information, and the decoded pixel value signal and
the image information are made the remaining shape signal of the
transparency information,

whereby the encoded signal obtained by the image encoding. . -.

apparatus of claim 20 can be aﬁpropriately decoded.

A 55th aspect of this invention provides an image decoding

apparatus which receives encoded signals and decodes the same,
' comprising:

1st decoding méans for decoding the input encoded signal to
obtain the mode identifying information indicating each encoding
mode of the shape information, the transparency information and'
the pixel value information;

2nd decoding means for decoding, according to the obtained mode
identifying information, the blocked shape information,
transparency information and pixel value information; and

reverse blocking means for integrating the blocked shape



aﬁparatus of claim 24 can be appropriately decoded. A 57th aspect of
this invention provides an i mage decodi ng apparatus according to claimb55

wher ei n,

the node identifying infggrmati on indicates the nunber of

notion vectors of each of the bl ocks ‘as encodi ng nodes, wher eby t he

encoded signa

obtai ned by the i mage encoding apparatus of claim26 can be

appropriately decoded. A 58t h aspect of this invention provides an

B T N N T R

angf ng uant I zi step

i ol B e R S R0 RaRs, G PRCERY GUBodBRSIed SHaR 501 1

aspect of ,th

i s invention provides an inage decodi ng apparatus which

recei ves ¥82t®o- di nensi onal inage signals consisting of a plurality of

pi xels as in
conpri si ng:
changi ng t he

gi ven di PPPAraEUEoCEuEHRAM ¢

3rd change p
pi xel val ues

t epcoded signals apnd decoded the sane to output, ..
Whereby thrasBEoTRS cPLIRA L HIGHIREARY e dBPEE: PREORHRTpi xel s
pi xel val ues by scanping the already decoded pixels in the
éﬁeCF@SHPta@EFQHﬁ%ﬂi@@§b@§6°@ﬁ@- change pi xel s;
| xel detection nmeans for detecting the pixels changing the
by scanning the already decoded pixels

A 56th aspect of this invention provides an image decoding

apparatus according to claim 55 wherein,

the mode identifying information indicates the intra-frame

encoding and the inter-frame encoding as encoding modes,

whereby the encoded signal obtained by the image encoding

apparatus of claim 24 can be appropriately decoded.

A 57th aspect of this invention provides an image decoding

apparatus according to claim 55 wherein,

the mode identifying information indicates the number of motion

" vectors of each of the blocks as encoding modes,

whereby the encoded signal obtained by the image encoding

apparatus of claim 26 can be appropriately decoded.

A 58th aspect of this invention provides an image decoding

apparatus wherein,

the mode identifying information indicates the changing and

non-changing of the quantizing step as encoding modes,

whereby the encoded signal obtained by the image encoding

éncodi ng



ih the given direction to output the result as the detected 3rd change

pi xel s; change pi xel prediction neans for predicting 1st change pixels
descri bed bel ow based on the 2nd and.4grd change pixels to output the
result as predicted change pixels; predi ction error decodi ng nmeans for
decodi ng the input encoded signals to obtain the prediction error and
outputting the obtained prediction error; 1st change pi xel decoding

means for adding the predicted change i xel nd .the.,prediction error to
oo Hoperasis, Shrc P 2, Rano e " e e e o vl
val ue decodi ng neans for decodi ng the pixel values of the particular

pi xel s, assum ng that there should be no pixels
- 48- changinghpixel val ues between the i medi ately previous decoded

change pi xe® 298ht AEPeSt hdyes pindgntion propidesan HEage sesPdingnal
obt ai ned by the image _encoding apparatus of claim 30 can be appropriately
decoded @pparatus o Wigigh a5peeives (thiss Frioehinesisionsyi dbBags iSHelfecodi ng
apparatus according to claim59 wherein, =~ the 2nd change pixe
det ect i sionsdghsngref eheloralikvmfe piixeds asdnmat eRcadedssigraksh@déd t he
sane as that of the 1st change pixel, as the pixel values of the 2nd
change plecsdedntihe hsargy o iostgutpi gsehprisinygsct i vel vy, wher eby the
encoded signal obtained by the i mage encodi ng . .
2nd change pixel detection means for detecting the pixels
changing the pixel values by scanning the already decoded pixels
l. in the given direction to output the result as the detected 2nd
change pixels;
3rd change pixel detection means for detecting the pixels
changing the pixel values by scanning the already decoded pixels e
in the given direction to output the result as the detected 3rd
change pixels;
change pixel prediction means for predicting 1st change pixels
described below based on the 2nd and 3rd change pixels to output
' the result as predicted change pixels;
prediction error decoding means for decoding the input encoded
signals to obtain the prediction error and outputting the obtained
prediction error;’
1st change pixel decoding means for adding the predicted change
pixel and the prediction error to output the result of the addition
as a lst change pixel; and

pixel value decoding means for decoding the pixel values of

the particular-pixels, assuming that there should be no pixels



aﬁparatus of claim 31 can be appropriately decoded. A 61st aspect of
this invention provides an i mage decodi ng apparatus according to claimb59

wher ei n, t he 2nd change pixel dejgction nmeans and the 3rd change pi xel
detecti on nmeans use the sane given scanning direction as the given
scanning direction of the 1st change pixels detection neans, wher eby

t he encoded signal obtained by the i mage encodi ng apparatus of claim 32

can be appropriately _decqded. 62nd aspect of thjs inyentjon

b ovi decEBHY TS & et dPg SSA PRI EE < i COmARAG e LY CPEFFIGS \ireedder

3rd change pixel, is decoded by the difference with the change

- 49- %h e \Rhxet F§dpF€ﬁiE¥% FgPt¥elond change pi xel , wher eby
t he encoded signal obtained by the ipage encoding apparatus of claim 33
can be decod#ereby the enpndedsignalopbtained Rk rfthe nlmAdsy i RECHAY nage

decodi ng apparatus according to claim34 wherein, It is assuned that
the 2nd ePR%ALYsS xf clepm 3P (camheyappreeriatgly desoded- change pi xel shoul d
be on different scanning |ines, wher eby the encoded signal obtained by

the i mage encodi ng apparatus of claim 34 can be appropriately decoded.
A 64th aspect of this invention provides an i mage decodi ng apparatus
accordi ng t cAcéGtihmaspadtcodi this invention provides an image decoding
apparatus according to claim 59 wherein,
the 2nd change pixel detection means and the 3rd change pixel
. detection means use those the same as that of the 1st change pixel,
as the pixel values of the 2nd change pixel and the 3rd change pixel
respectively,

whereby the encoded signal obtained by the image encoding

apparatus of claim 31 can be appropriately decoded.

A 6lst aspect of this invention provides an image decoding
apparatus according to claim 59 wherein,

. the 2nd change pixel detection means and the 3rd change pixel
detection means use the same given scanning direction as the given
scanning direction of the 1lst change pixels. detection means,

whereby the encoded signal obtained by the image encoding

apparatus of claim 32 can be appropriately decoded.

A 62nd aspect of this invention provides an image decoding
apparatus according to claim 59 wherein,

3rd change pixel is decoded by the difference with the change



when the 2nd change pixel is the x-th pixel on the mth scanning |ine and
the 3rd change pixel is the y-th pixel on the n-th scanning Iline, the
change pi xel prediction neans predict49-that the 1st change pixel should be
the y-(x-y)*(n-k)/(mn)-th pixel on the k-th scanning |ine, wher eby

t he encoded signal obtained by the i mage encoding apparatus of claim 35
can be appropriately decoded. A 65th aspect of this invention

provi desp@Rel NRGECH §GOBiradicBERASN tHi ORd! S8&lge ik, t wo- di nensi onal
i mge signals consisting of a plurality of pixels as encoded i nput

si gnal s, andwhé@%ﬁ&“%hér@héﬁagaFéldﬂﬁﬁp%bt?ggégrﬁfifﬁé i??%?;ﬁ%&ﬁdin

- 50- changé pi xel detection neans etecti ng S é%anging

t he pi X.egp%ﬁﬁ&é'ﬁ% e 33%@_93 38 the vl rgadyedecoded two-di mensi onal image

signal in e given direction to output thé result as the detected change
pi xel s; change pi xel prediction nmeans for predicting change pixels on
the particular scanning |line based on the detected change pixels and

For " decod: ngt REE RO Shahos; GREPRE AT PITATe Ao RnbREY SreIba
signal is_the difference vaLue ncoded .signal or pixel nunber encoded
signal, BRBRRRYHRAIREIARE ?d‘éﬁ?ﬂ %%dh?lr har prediction error

decodi ng nmeans for decodi the difference value encoded. signal,6 and
ot ot £ ng L hE I0esaonsT, Uikt the s chpnge pirel, R R Enandl Pal
and the 1lst change pixel should be on different scanning lines,

' whereby the encoded signal obtained by the image encoding

apparatus of claim 34 can be appropriately decoded.

A 64th aspect of this invention provides an image decoding A
apparatus according to claim 59 wherein,
- when the 2nd change pixel is the x-th pixel on the m~-th scanning
line and the 3rd change pixel is the y-th pixel on the n-th scanning
line, the change pixel prediction means predicts that the 1st change
. pixel should be the y-{x-y)*(n-k)/{(m-n)-th pixel on the k-th
scanning line,
whereby the encoded signal obtained by the image encoding

apparatus of claim 35 can be appropriately decoded.

A 65th aspect of this invention provides an image decoding
apparatus which receives the two-dimensional image signals
consisting of a plurality of pixels as encoded input signals, and

decodes the same to output, comprising:



A

when the identifying signal indicates the difference value encoded signal;
1st change pi xel decoding neans for addi ng the predicted change pixel and
t he encoded prediction error, and outptitting the result of the addition as
a 1st change pixel, when the identifying signal indicates the difference
val ue encoded signal; 2nd change pi xel decodi ng neans for decoding the
nunber of pixels which should be positioned fromthe i medi ately previous
encoded changhanpygsqlixed ddeciticcheans fargietRictehg theopi kébs mheagingunber
encoded signal to obtain the position of the change pixel on the basis of
t he nunbeheopikéP viAuRdeBypéeimingntieoal paidy decotibd thi-dlinetisienullt as
the 2nd decoded change pi xel, when the I denti fying signha

i ndi cat egmhe difhel entanlgieesi andéction toCbagpat pine! reRiiaciasotnaeans
for selecting the 1st decoded change signal or the 2nd decodi ng change

pi xel aceRtdiceedt 8nhafge gidenty;f yi ng signal; and change pi xel decoding
nmeans for decodi ng the pixel values, assumng that there should be no

pi xel s changichdngeXsdxe12hbYedi cLENRRANEFor PRRHLEE Bly RERYEQYScsles gded

change pi xel and“the 1st™ change pi xel; wher eby” t he €ncoded si gnal
obt ai ned .£§§§% I e f ' i3S r OPJ;l |y
decoded. ché bQFﬁt:k t @é}%%gc?go%ﬁ?ﬁi S ik\k\s/gfr?]t?ogn@g%éléﬁgs an ér;%gé gcodi ng

apparatu%nyhgﬁgbgtting the result as predicted change pixels;
mode decoding means for decoding thé input encoded signals and
. judging whether the input signal is the difference value encoded
signal or pixel number encoded signal, and outputting the
identifying signal;
prediction error decoding means for decoding the difference
value encoded signal and outputting the decoded prediction error
when the identifying signal indicates the difference value encoded
signal;
1st change pixel decoding means for adding the predicted change
. pixel and the encoded prediction error, and outputting the result
of the addition as a 1st change pixel, when the identifying signal
indicates the difference value encoded signal;
2nd change pixel decoding means for decoding the number of
pixels which should be positioned from the immediately previous
encoded change pixel to the detected change pixel, from the pixel
number encoded signal to obtain the position of the change pixel
on the basis of the numbef of the decoded pixels, and outputting

the obtained result as the 2nd decoded change pixel, when the



the change pi xel selection nmeans performns the sel ecti on acéording to the

pi xel nunber on the particular scanning |ine, wher eby the encoded
signal obtained by the inmage encodi ng;. apparatus of claim37 is
appropri ately obtained. A 67th aspect of this invention provides an

| mmge decodi ng apparatus which receives encoded signals and decodes the
sane to output two-di nensional shape signals representing the area where

there exj st .the pixels representing an qQpLect, co i Si ng: . significant
area dec’o‘i?"ﬁ’g'L sngPaﬁe{?Ug’i%eLShEﬁﬁn‘gbti&Fenﬁeggfgﬁg‘? %’g‘i%aflrﬁ ng
rectangul ar areas where there exist thefpixels re resenting(?n obj ect and
out putting tFhERES Qzﬁgg gggggtnagn means for selecting the 1st” decoded _go.

signi ficant areas, shape decodi ng means for judgi ng whether or not
each of ¢hanges sigpadi ofi e cdnch decedangt ghasgePisrd 2eFRENg thee the
significant area, and when judging that the bl ock contains the significant
area, ehdentiifyimg ségpali andijgnificant area of the particular block to
out put the decoded result as decoded bl ock shape signals; and reverse
bl ocki ng neasharger pisedgdeceding heeatsc dad deroding hthee pistegnatad.ues,
constitute a two-dinensional shape signal, and outputting the
t wo- di neasswrialg dhage thiegealshesld becudepixébmathanging pHaedbwalvesencoded
signal obtained by the i mage encodi ng apparatus of claim 38 can be
decoded. between thAeGliriedigtedy pfevivus daveded achapgevpidesl andi tmgdstecodi ng
apparatus according to claim®67 wherein,
change pixel; :
. whereby the encoded signal obtained by the image encoding

apparatus of claim 36 is appropriately decoded.

A 66th aspect of this invention provides an image decoding -
apparatus wherein, |

the change pixel selection means performs the selection
according to the pixel number on the particular scanning line,

whereby the encoded signal obtained by the image encoding

’ apparatus of claim 37 is appropriately obtained.

A 67th aspect of this invention provides an image decoding
apparatus which receives encoded signals and decodes the same to
output two-dimensional shape signals representing the area where
thére exist the pixels representing an object, comprising:

significant area decoding means for decoding the encoded
signals, obtaining rectangular areas where there exist the pixels

representing an object and outputting the obtained areas as



& . .
t he shape decodi ng neans extracts the m ninumrectangul ar area containing
the significant area fromthe bl ock for each block and decoding only the

i nside of the extracted rectangul ar a¥ea, wher eby the encoded si gnal
obtai ned by the i mge encoding apparatus of claim 39 can be appropriately
obt ai ned. A 69th aspect of this invention provides an i mage decodi ng

appar at us whi ch recei ves encoded signals, and decodes the sane to out put

t wo- di megsheNel cdd@eeaisgnal s consisting of a plurality of pixels,
conpri si ng: 1st i mage signal decodi ng neans for decodi ng the encoded

- 53- Si g Sod AeBBEPHY mbihs0E5PYRgshgMRbeher or noTRARNPELEHIGJKEN neans
for predicting and outpuiting imagé Signals which have not been decoded by

the 1st &wgfséﬂrg;g}: éigﬁeﬁiﬁugy %g%%?el@é&ﬁﬂ%gtWe STBAersLanalaydageoded by

the 1st Image si eco _ predi ction”pro ity _
cal cul 2t 408 uEalss (ayuseelpubothgos R SxRbsy Lh Lhals e hted | moc
o or ¢y R a5 Te0t mS S T Bk e TS sbelehdBe PR 2
"t cgr at PBRPREAE AEoPRRobr ST g RECBIERUT o PhARE TP hip st gnal
decoding neaggvé':llr_lsde i)?gc@r(xjg imgggg .tsoirg{]r?tl:egrating the decoded block shape
signals to constitute a two-dimensional shape signal, and
' outputting the two-dimensional shape signal as a decoded signal,
whereby the encoded signal obtained by the image encoding

apparatus of claim 38 can be decoded.

A 68th aspect of this invention provides an image decoding
apparatus according to claim.é7 wherein,
the shape decoding means extracts the minimum rectangular area
containing the significant area from the block for each block and
. decoding only the inside of the extracted rectangular area,
whereby the encoded signal obtained by the image encoding

apparatus of claim 39 can be appropriately obtained.

A 69%th aspect of this invention provides an image decoding
apparatus which receives encoded signals, and decodes the same to
output two-dimensional image signals consisting of a plurality of
pixels, comprising: |

1lst image signal decoding means for decoding the encoded



decodi ng nmeans, and replacing the i mage signal which is not decoded by any
of the 1st inmage signal decoding neans and the 2nd i mage signal decodi ng
means, with the inmage signal predicted3by the inmage prediction neans, and
outputting the result as a decoded i nage signal, wher eby t he encoded
signal obtained by the i mage encodi ng apparatus of claim40 can be
appropriately decoded. A 70th aspect of this invention provides an

i mge degodi 09 éﬁ“&ﬂfﬂdﬁs1§ECQEQSEQBté§§5%%%9‘69 wher ei n, the 2nd i mage

sggnal dggcolng nmeans glveseFrlprhty 2 edi ot o
- - 1 4 | |
wher eby t he gﬂ% dg%r%%%%&o&e\gn%egsgyp?%@éltn@ e%é%cggﬁgﬁg{zeglg%a%%%% of
| ai m 41 lately d ' A_T7lst t hi
Cnvent i of BrBLT ABRCA I TRHET Retoaro eR parar A6t ARsear R L deririfgo
wh in, h digti babi 1]t l.cuyl.ati kes t
o ng. { PEERBt SBRsY PRy EPegEamSORHES Herered dnUEBooi ot HEHE ST pi xel s
have t he san&,value, whil e nakes the comi ng-true probability small when

the pi xef®G8PiRE MRa0S7e nei ghbor pixel s have different val ues,

wher eby the encoded, signal obtained _by_the inage encodi ng _apparatus of
cl ai m 42 canPBedi@pigpPrePabl ity spdFulation meang fgr Lajculasingnthe

i nvention provides an inage encodi ng, .
probability that the predicted image signal comes true to output

the same;

‘ 2nd image signal decoding means for decoding the encc;ded

signals which are input with the degree of priority according to

the prediction probability calculated by the prediction
probability calculation means; and B
decoded signal integratigwxmeans for integrating the outputs
of the 1lst image signal decoding means and the 2nd image signal
decoding means, and replacing the image signal which is not decoded
by any of the 1lst image signal decoding means and the 2nd image
. signal decoding means, with the image signél predicted by the image
prediction means, and outputting the result as a decoded image

signal,

whereby the encoded signal obtained by the image encoding

apparatus of claim 40 can be appropriately decoded.

A 70th aspect of this invention provides an image decoding
apparatus according to claim 69 wherein,

the 2nd image signal decoding means gives priority of the



met hod whi ch receives two-val ued i nmage signals as input signals and
encodes pi xels of the input signals changing the pixel values, conprising:
change pi xel detection step for detecdd-ng the pixels changing the pixe

val ues and outputting the result as the detected change pixels; 1st
prediction step for predicting change pixels of the input signals based on
t he pi xel s changi ng the pixel values of already encoded and decoded pi xels

N the PALLsEHSIor tALCH1R0E PP Wha1 ) Brdditl for?BribloRi gl ot o

pi xel s; érence

g:%ggfgglgﬁgnd%ppﬁigisi;né:tﬁgp%%é 5%?8%??%?%!2%§Lge Slxéfg %gggﬁld%t t he
: 1 : D > s
fC gr Cgr 23‘%&??%%‘:‘%12’%%1%?&%?% %%kt egra%g’%zép¥§§€§%élqse,c°adlagﬁgnvvi F Let Ihgt Irrg? [ g'ﬁlep

conpensati on, based on the pixels changing the pixel values of already
encoded and decoded pixels in reference franes to output the predicted
result as 2nd edi cted pixels; . 2nd di fference value cglcul ation step
for cal cul atAngLehasRAT: BEaibas (BVRREITR RITIGABE, 80 CHARGCIBEYEINs and t he
2nd predicted change pi,xels to, output %ge cal cul ated difference as 2nd

di f f er enBePREATRS agoording Lol idh |82 #N§REIRep for cal cul ating the code

lengths of the first difference value D and _the second difference val ue
D' when the prediction probability calculating means makes the

coming-true probability large when the pixel values of the neighbor
pixels have the same value, while makes the coming~true probability
small when the pixel values of the neighbor pixels have different
values,

| whereby-the encoded signal obtained by the image encoding .

apparatus of claim 42 can be appropriately decoded.

A 72nd aspect of this invention provides an image encoding
method which receives two-valued image signals as input signals
. and encodes pixels of the input signals changing the pixel values,
comprising:
change pixel detection step for detecting the pixels changing
the pixel values and outputting the result as the detected change
pixels;
lst prediction step for predicting change pixels of the input
signals based on the pixels changing the pixel values of already
encoded and decoded pixels in the particular frames and outputting

the result as 1lst predicted pixels;



respectively encoded, and selecting the value having the shorter code

| ength by conparing the calculated results, and outputting either of "the
first" or "the second" depending on tge selection as an encodi ng node; and
encodi ng step for encoding the selected first difference value D or the
second difference values D', and the encoded node output by the node

sel ecti on node, wher eby an encoded signal which should have the

m ni mum code can be sel ect nd, out put ari_.ng .t he prediction
based on th&s ‘baﬁgf%g ‘?ﬁé‘ear‘?@iFHgaﬁ%i%‘?H) s‘%’%ﬂat the

noti on-cQq ensat ed reference frame to perform encqding, resultl n n
reduced BHEISKRRRAS rRgtyey Fhe Q?ESHFﬂﬁ Shange| PixggSt md i Hher -

pi xel correl ation. A 73rd aspect of this invention provides an I mage

encodi ngPradidirr whrege Rigelscto oHEPUE HhesFalmulatagd-didffirnencead® Isitynal s as

i nput signals and encodes pixels of the input signals changing the pixel
val ues, dofferener) values Pprange pi xel detection step for detecting the
pi xel s changing the pixel values and outputting the result as the detected

change pi xelrd predictionm@tat for @resigping changei pixeks offathe imipwdl s of
the input signals based on the pixels changing the pixel values of already
encoded angnalksocdeng witk the motientaripensatiom, rhpseldeonntlye pisiedsal s and
outputting the result as 1st predicted pixels;
changing the pixel wvalues of already encoded and decoded pixels
in reference frames to output the predicted result as 2nd predicted
. pixels;
2nd difference value calculation step for calculating the
differences between the detected change pixels and the 2nd
predicted change pixels to output the calculated difference as 2nd
difference values D’';
mode selection step for calculating the code lengths of the
first difference value D and the second difference value D'’ when
respectively encoded, and selecting the value having the shorter
. code length by comparing the calculated results, and outputting
either of “the first” or “the second” depending on the selection
as an encoding mode; and
encoding step for encoding the selected first difference value
D or the second difference values D’’, and the encoded mode output
by the mode selection mode,
whereby an encoded signal which should have the minimum code

length can be selected and output by comparing the prediction based

on the particular frame and the prediction based on the



1st difference value calculation step for calculating the differences

bet ween the detected change pixel and the 1st predicted change pixel and
outputting the calculated difference.ggs 1st difference values D 2nd
prediction step for predicting change pixels of the input signals based on
t he pi xel s changi ng the pixel values of already encoded and decoded pixels
by vertically scanning the inmage signals and outputting the predicted

pi xel as 2nd predicted pi 2nd di fference val,ue cal cul.ation step

i, xel s; I
for cal &®A%EA 7§°FﬁsnsﬂF$?éﬁgﬁEggcﬁé?ﬁﬂﬁht?ﬁ@r§8F@€P€8dbﬂ%h§?s rx&l9and 2nd
predi cted . ) -57- change pi xel and
out put t iy Fedrced Rt RIRER [ E8BHEEh LU £NARiPE, ?Ncé‘t&if’-gén% the
node selection step for_calculating the code I engths of the first
di f f er eddteraizame phgel EeRlAtdoRi-ff erence value D' when respectively
encoded, selecting one having the shorter code length by conparing the
calcul ated results, and outputting either of "the first" or "the second"
as an encodi ng node according to the selection; and encodi ng step for
encodi ng t héd sBiustaspectr of this cinvrntion provixdes amecimageynagdingr ence
value D', and the encoded node output by the npde sel ection node,
wher eby retdiagghwhichinscedes| tvdradimenisd onahittuarvadued |imagehstgmalshassel ect ed
and output by conparing the prediction by horizontal scanning and the
pr edi ct i inputy signals andsencudes) pigeperdbthe impaddsignalseshdnging ither educed
bit nunber required for encoding
pixel values, comprising:
' change pixel detection step for detecting the pixels changing
the pixel values and outputting the result as the detected change
pixels:;
1st prediction step for predicting change pixels of the input L
signals based on the pixels changing the pixel values of already
encoded and decoded pixels by horizontally scanning the image
signals and outputting the result as 1lst predicted pixels;
1st difference value calculation step for calculating the
' differences between the detected change pixel and the 1st predicted
change pixel and outputting the calculated difference as 1lst
difference values D;
2nd prediction step for predicting change pixels of the input
signals based on the pixels changing the pixel values of already
encoded and decoded pixels by vertically scanning the image signals
and outputting the predicted pixel as 2nd predicted pixels;
2nd difference value calculation step for calculating the

differences between the detected change pixel and 2nd predicted



utilizing | ocal changes in the horizontal and vertical correlations of the
| mage. A 74t h aspect of this invention provides an i mage encodi ng
met hod whi ch receives i mage signal s w%ﬁh bl ocked shapes consisting of
shape signals indicating the shapes of objects and whether the pixel value
of pixels are significant or not and the pixel value signals as input
signal s and encodes the input signals referring to reference imges,

conprising: .1st notion vector detection step for detecting nption
vect ors change pixel and outputting the calculgied d%ﬁquﬁgqﬁ)ég 84 e

signal by, conparing the pixel value signal of the input signal and the

pi xel va arenag Vailuend’ fef erence i mage; 1st notion conpensation
step for notion-conpensating the pixel value signal of the reference inage
usi ng t he noeddsm sedechionf step Lo aalopdptingighrilcodendengtpst oEnghe
conpensat ed pi xel value signal; 1st difference val ue cal cul ation step
for cal cinst dj fiflesende ffadiuen Deamd ttheesectnd gifferentecvalumd)’ ' ovheme i nput
signal and the conpensated pixel value signal, and outputting 1st

di f f er encespectiivedy encodetht sebeotlingosedaving ene shorgerhmdesiedgther ence
val ue; 2nd notion vector detection step for detecting notion vectors

t he shapkysiagpalrihg thenpalculptddt rebapes siagaadutgutiting apthesioghdthe and

shape signal of the reference inmage; 2nd notion conpensation step for
Mot i on- cofpetrSabr nYthée sehepd” asgadl aicddiagr eicelecni-ordige; Use nghé he
notion vector of the shape
selection; and
. encoding step for encoding the selected first difference value
D or the second difference value D’’, and the encoded mode output
by the mode selection mode,
whereby a signal which should have the minimum code length can R
be selected and output by comparing the prediction by horizontal
scanning and the prediction by vertical scanning to perform
encoding, resulting in reduced bit number required for encoding

utilizing local changes in the horizontal and vertical correlations

' of the image.

A 74th aspect of this invention provides an image encoding
method which receives image signals with blocked shapes consisting
of shape signals indicating the shapes of objects and whether the
pixel value of pixels are significant or not and the pixel value
signals as input signals and encodes the input signals referring
to reference images, comprising:

1st motion vector detection step for detecting motion vectors



signal, and outputting a conpensated shape signal; 2nd difference
val ue cal cul ation step for calculating the difference between the shape
signal of the input signal and the ggnpensated shape signal, and

out putting 2nd difference val ue; 2nd encodi ng step for encoding the
2nd di fference val ue; and 3rd encoding step for encoding the notion
vector of the pixel value signal and the notion vector of the shape

si gnal , wher eby the encodi efficiency is inproved and th tion
conpensa??dﬂ“bﬁ?&?g Eﬁib?t§¥gﬂéhq%édﬁﬁgﬁr6?9ﬁ&“ﬁﬁFéeipﬁﬁikﬁi%ﬂﬂ?gi ot

signals which are obtained fromreference, i mges being subjected to
encodi ngtB@ drBREGth e laRed the Ristelove timpésnat cdrtheraiepghey 1Magesad
t her et o. A 75th aspect of this invention provides an image encoding
net hod whi chl#temeties compenaakons FEPRIFoRmAtH orofeTReRsIing thePixgd t he
shape information indicating whether or not pixel values of respective
pi xel s ovahue sdjgeel <f theixgfiqnengatimage upeng tthermptikamaectar fkheon
indicating the synthesis ratio for respective pixels of the object, and
t he pi xebixal uealug oshgndlon, andiscuiputitdoy ianmprpengated pamrpli yviedye
bl ocking step for integrating pixels which spacially and tenporally
coi nci desigmallt he i nput inage signal into a group and outputting the group
as bl ocked i nfornmation; 1st encoding step for selecting an encodi ng
node from t hkstyi diEfiferseiceofvadneodabgubmidiem fsitepedidr madomlatiabathe
i nformation forned
difference between the pixel value signal of the input signal and
. the compensated pixel value signal, and outputting 1lst difference
values;
1st encoding step for encoding the 1lst difference value;
2nd motion vector detection step for detecting motion vectors B
the shape signal by comparing the shape signal of the input signal
and shape signal of the reference image;
2nd motion compensation step for motion-compensating the shape
signal of the reference image using the motion vector of the shape
‘. signal, and outputting a compensated shape signal;
2nd difference value calculation step for calculating the
difference between the shape signal of the input signal and the
compensated shape signal, and outputting 2nd difference value;
2nd encoding step for encoding the 2nd difference value; and
3rd encoding step for encoding the motion vector of the pixel
value signal and the motion vector of the shape signal,

whereby the encoding efficiency is improved and the motion

compensation errors are further reduced using more appropriate



into bl ocks by the blocking step, the transparency information and the

pi xel value information, and encodi ng each piece of information wth each
sel ect ed encodi ng node; 2nd encoggng step for encodi ng al
node-identifying information, each of which indicates the sel ected node
for each piece of shape information, transparency information, and pixel
val ue information; and the outputs of the 1st and 2nd encodi ng step

bei ncoded , . . - 60-
wher by SEPUERS L Corr Srat HIEh FESE ToTRRSE R SREBOEIRE T
whi oh ColBoeHERTIER AR S itieteh she TR chBoe e Y e,

resulting ..n reduced bit nunber of the encoded node signal. A 76th
aspect ogdfiﬁ?ist}i‘%%trﬂ'i on provides an inmage encoding nethod which receives
the i mage signal which consists of either of the shape information

I ndi cating whet her pixel values of respective pixels of an object are
significant or_not, or the transparency information indicating the

synt hesi s rafi d5EBr aspe@th R | {hl$iLAVensilop HRrYEidest anyinage cePeding al ue
information, as an input inmage signal, conprising: bl ocki ng step for
i nt egr at Me§hpdxehichiageiygscFhe| 0GR si@@ggo%iqu cepisistaeofi edthere | nput
i mage signal into a group and outputting the group as bl ocked infornation,;
of the shape information indicating whether or not pixel values
. of respective pixels of an object are significant, or the
. transparency information ‘indicating the synthesis ratio for
respective pixels of the object, and the pixel value information,
as an input image signal, comprising:
blocking step for integrating pixels which spacially and L
temporally coincide with the input image signal into a group and
outputting the group as blocked information;
1st encoding step for selecting an encoding mode from the given
set of encoding modes for each piece of shape information formed
. into blocks by the blocking step, the transparency information and
the pixel value information, and encoding each piece of information
with each selected encoding mode;
2nd encoding step for encoding all mode-identifying _
information, each of which indicates the selected mode for each
piece of shape information, transparency information, and pixel
value information; and

the outputs of the 1st and 2nd encoding step being output as

encoded outputs,



Tst encoding step for selecting an encoding node fromthe given set of
encodi ng nodes for each piece of shape information fornmed into bl ocks by
t he bl ocking step and the transparen i nformati on, and encodi ng each

pi ece of information with each sel ected encoding node; 2nd encodi ng
step for encoding the pixel value information fornmed into bl ocks by the
bl ocking step with either of the encoding nbdes selected by the 1st
encodi ng step; 3rd encoding step for encoding all node-identifying
-61- i nf whesebyalletletr dghmhprhelatiéd shepe; Heapsbecendyrrdbpiseleach

pi ece of shape information, the transparency information and the pixel

val ue i mhdveninformaicon are t delletipined yofenchdedst andc atiengastieple2nd
encodi ng step and 3rd encoding step being output as the encoded outputs,
wher eby 1ehets eéremddbichgride shach csdés Kedwino thecsame imtsdds dalve shobtot her,
and the variabl e-1ength encoding nmakes it possible to reduce the bit
nunber ebdéhtemgittodan edasedgnpéstibting Uht Feduesd ésit number of ¥Héh aspect
of this invention provides an inmage encoding method which receives the

i mage sieghaledhede GIR@adt.s of either of the shape information indicating
whet her pi xel values of respective pixels of an object are significant or
not, or the transparency information indicating the synthesis ratio for
respective pixels of the object, and the pixel value information, as an

i nput i mageasy@PRl asSQPPIéSitl's invention provides an image encoding

method which receives the image signal which consists of either

of the shape information indicating whether pixel wvalues of

respective pixels of an object are significant or not, or the
transparency information indicating the synthesis ratio for
respective pixel of the object, and the pixel value information, -
as an input image signal, comprising:

blocking step for integrating pixels which spacially and
temporally coincide with the input image signal into a group and
outputting the group as blocked information;

. 1st encoding step for selecting an encoding mode from the given
set of encoding modes for each piece of shape information formed
into blocks by the blocking step and the transparency information,
and encoding each piece of information with each selected encoding
mode;

2nd encoding step for encoding the pixel value information
formed into blocks by the blocking step with either of the encoding
modes selected by the lst encoding step:;

3rd encoding step for encoding all mode-identifying



bl ocking step for integrating pixels which spacially and tenporally
coincide with the input inmage signal into a group and outputting the group
as bl ocked i nfornmation; 1st encgging step for selecting an encoding
node fromthe given set of encoding nodes for the pixel value information
formed into blocks by the bl ocking step, and encodi ng the pixel val ue

i nformation with the sel ected encodi ng node; 2nd encodi ng step for
encodi ng the shape infqQrmation and the trapsparency jnfornmation fornmed

i nto bId@@?rH?t%ﬂ%'tﬁ§§§<P gwg%%51ln icates the selected mode for each -62-
and the transparency information wth the encodi ng node selected in the
1st enc®derg§ QfcFiare informathnmydithg trapsRasensycdtorgraiion8a6- Fanti fyi ng
i nformation, each of which indicates the selected node for each piece of
shape i Higedavpdue imEormaiisparandy i nformation and the pixel value

I nformation; and the outputs of the 1st, 2nd and 3rd encodi ng steps
bei ng out puttheasutpetemfbdbe oatpercoding siepy eByd tencoskingc sE§Pnddds becone
is likely to becone identical each other by outputting , and the

vari abl ideegthding ostier) bedkgsoutpup s itiiice encodeduaatptits, bit nunber of the
encoded node signal to a further extent. A 78th aspect of this

i nventi on pwherdby tie isesigeted amutiasy areel & dd ketliycho essmimecsdenbidabrensi onal
i mage signals consisting of a plurality of pixels as input signals and
encodes dduh 88R®€r, and the variable-length encoding makes it possible to

reduce the bit number of the encoded mode signal to a further extent.

A 77th aspect of this invention provides an image encoding
method which receives the image signal which consists of either
of the shape information indicating whether pixel wvalues of e
respective pixels of an object are significant or not, or the
transparency information indicating the "synthesis ratio for
respective pixels of the object,_and the pixel value information,
as an input image signal, comprising:

' blocking step for integrating pixels which spacially and
temporally coincide with the input image signal into a group and
outputting the group as blocked information;

1st encoding step for selecting an encoding mode from the given
set of encoding modes for the pixel value information formed into
blocks by the blocking step, and encoding the pixel wvalue
information with the selected encoding mode;

2nd encoding step for encoding the shape information and the

transparency information formed into blocks by the blocking step,



conpri si ng: 1st change pixel detection step for detecting the pixels
changi ng the pi xel values by scanning the two-di nensional inmage signal in
the given direction and outputting thg. detected 1st change pixels;

2nd change pi xel detection step for detecting the pixels changing the

pi xel values by scanning the already encoded and decoded pixels in the
given direction and outputting the detected 2nd change pixels;

- 63- rd_change pixel. detection step.for detecting,the,pixels
changi ngTheRs: SEr TR RAET, sobSEREH A Wi RRR S SaP SRR Al A LB g Gec
pi xels in the given direction and outputting the detected 3rd change

pi xels; 10t ecﬂﬁﬁg@“ﬁ?Q%ﬂg[ﬁQﬁﬂﬁnicnlstep for predicting the 1st change

pi xel s based on the 2nd change pixels and {he 3rd change ,pi xel,s .and
outputting t¥& preAEeAisg cF %&e §P¥el gncoding naddh o '@FF8F1%¥FE%Iation
step for calculating the differences between the 1st change pixels and the

pr edi ct S iEEARGAON| KPR ofy yhishk AOdicakes Adec aptertad dade fererBehval ues

of change pixels; and g[ediction error encoding step for encoding the
di f f er erideceyaf ushars isargatirnel the $rpesparanyddisfomeation and fhereby t he
error in prediction is encoded, resulting in enhancement in the encoding
ef fici erpikel value mnformatinrscendf this invention provides an inmage
encodi ng
the outputs of the 1st, 2nd and 3rd encoding steps being output
as the encoded output,
. whereby the selected modes become is likely to become identical
each other by outputting , and the variable-length encoding makes
it possible to reduce the bit number of the encoded mode signal

to a further extent. s

A 78th aspect of this invention provides an image encoding
method which receives two-dimensional image signals consisting of
a plurality of pixels as input signals and encodes the same,

’ comprising:

1lst change pixel detection step for detecting the pixels
changing the pixel values by scanning the two-dimensional image
signal in the given direction and outputting the detected 1st change
pixels;

2nd change pixel detection step for detecting the pixels
changing the piiel values by scanning the already encoded and
decoded pixels in the given direction and outputting the detected

2nd change pixels;



met hod whi ch receives two-di mensi onal I mage signals consisting of a
plurality of pixels as input signals and encodes the sane, conprising:
change pi xel detection step for detectgghg the pi xels changing the pixel

val ues by scanning the two-di nensional image signal in the given direction
and outputting the detected change pixel s; change pi xel prediction
step for predicting change pixels based on encoded and decoded pi xels and
outputting the predicted chan X . . - 64-

pi x6l 5. RS, Ripdy YeeETiSR §5oB: 8571 SletesFHOP athhg PiRELS

di fferences betwe t he detected change_ pixel s .and predjcted change

pi xel s, zﬁ§§n8&98u P& €3 Eﬁ?a?%dgﬁ?ﬁﬁiﬂQHﬁR?\ﬁ% Ybfnfﬁaﬁaegnﬁixels;

prediction error e di,ng St%? for encodjngé%ge di fference value of change

Di xel s aftECoGERUPTIRES (othe (g SLXeer iR sRdRPutting the fesectrd

di fference value of change pixels is less than the given val ue; pi xel
number erk&sHichgngeeBixekStal cul ating the nunmber of the pixels which are
posi tioned between the i medi ately previous encoded pixel and the

above- descri lsb@nget péred predirtisinatepndorapsedbctingitheodst shange pi xel
position where the prediction error encoding step can encode, and encodi ng
t he cal ciixeds prsetl ourthe 2ndocbangeatpixels aid thebdrd echangsl pixgasl , when
the difference value of change pixel is |l ess than the given val ue; and

t he prediasd ontputbingnthelipnpdicspdachange gisedls/nunber

prediction error calculation step for calculating the
O differences between the 1lst change .pixels and the predicted change
pixels{ and outputting the calculated difference values of change
pixels; and
prediction error encoding step for encoding the difference L
values of change pixels to be encoded signals,

whereby the error in prediction is encoded, resulting in

enhancement in the encoding efficiency.

I’ A 79th aspect of this invention provides an image encoding
method which receives two—-dimensional image signals consisting of
a plurality of pixels as input signals and encodes the same,
comprising:
change pixel detection step for detecting the pixels changing
the pixel values by scanning the two-dimensional image éignal in
the given direction and outputting the detected change pixels;
change pixel prediction step for predicting change pixels based

on encoded and decoded pixels and outputting the predicted change



v

encodi ng step perform ng encodings in which the difference value encoded
signal and the pixel nunber encoded signal are uniquely identifiable
thereby to output the prediction erro ncoded signal when the prediction
error is within the given range, and to output the pixel nunber encoded
signal when the prediction error is beyond the given range as the out put
encoded signal; wher eby when the prediction error is large, the
appropri @ixelgncoding is carried out, averting the reduction in the
encodi ng - 65- efficiency even when
the predicti ¢Jre@iit@iohS &frdAr gallabtibe stp atbpnscafculsg imgrbatheo! the
change pi xel s unables the prediction of the change pixel. An 80t h
aspect ofgqiifferehb¥s Melt@ReAtdd d8Cedibd Bﬁé}ﬁ%eeﬁfﬁiisn&ud pethodtelicHurdqcei ves
t wo- di nensi onal shape signals indicating the area where pixels
representding1al) o kitplxtshg itk eAtedEstdd 8 BhéRshces valakS, of UHHTgE NO:
significant area extracting step for extracting the significant area
whi ch ccwéfﬂéyg.the pi xel s representing an object fromthe input shape

0

. [ 4 . . . . .
signal a utputting a significant area range representing the range

' h .act qnifi ) . p g angs
(he“shape s oFSFLPSHS FLAL' ORI Fhop, o, HEGHRP G chultterlgl
R

significant area of the block at |east when it is judged that t bl ock
ont ai ns ?Jf%‘asli’gﬁ'ﬁ cgtﬁ? éeréé;e;rem value o{' change plxgﬂs is r‘fLaess Q'ﬁman

‘ the given value;

pixel number encoding step for calculating the number of the
pixels which are positioned between the immediately previous
encoded pixel and the above-described detected change pixel and
are not positioned at the pixel position where the prediction error
encoding step can encode, and encoding the calculated pixel number
to output an pixel number encoded signal, when the difference value
of change pixel is less than the given value; and

' the prediction error encoding step and the pixel number

encoding step performing encodings in which the difference value
encoded signal and the pixel number encoded signal are uniquely
identifiable thereby to-output the prediction error encoded signal
when the prediction error is within the given range, and to output-
the pixel number encoded signal when the pfediction error is beyond
the given range as the output encoded signal;

whereby when the prediction error is large, the appropriate

encoding is carried out, averting the reduction in the encoding



the significant area range and the shape encoded signal being nade as
encoded signal s; whereby the range of the significant area is detected
and the block size of the shape sigfal is changed so that the shape signal
only in the inside of the significant area is encoded, resulting in no
encodi ng being perforned beyond the range of the significant area, and

| mproved encodi ng efficiency for the shape signal.

-66-  efficied®y8dwdn ampericnef pridsctivedridr BEO¥bdesrgd thEmgecncodi ng
met hod whi ch recei ves two-di mensi onal image signals consisting of a

plural i kY roht PbsbT Bfe hibdr SEHMR chaiRid PIeddamhdd1RsSE B predPPidrSi NO:

I mge signal separation step for separating the imge sighal into at |east
2 imgess gha! Sha Pldutting the separated i mage signals as 2 or nore
partial 1 nmage signals; 1st i mage signal encoding step for selecting at

| east one of the partial imge signals as a target partial image signal
and encoding the selected target partial inage signal to output a 1st

epeoued =) 988, pock, anleIcal CAB,PLARAr k6ol 3 dhapcilingy oot 79
Croer WSphAAS AL Ned ERO%, At SUBSARLR S TR ) 00
he P e e RO d Hor S UPH 190t D100 8ha UL ada R ithd e
signals, comprising:
. significant area extracting step for extracting the
significant area which contains the pixels representing an object
from the input shape signal and outputting a significant area range
representing the range covering the extracted significant area;
blocking step for dividing the shape signal into blocks having
a plurality of pixels;
shape encoding step for judging whether each of the respective
blocks ocutput by the blocking step contains the significant area,
" and encoding the significant area of the block at least when it
is judged that the block contains the significant area; and
the significant area range and the shape encoded signal being
made as encoded signals;
whereby the range of the significant area is detected and the
block size of the shape signal is changed so that the shape signal
only in the inside of the significant area is encoded, resulting
in no encoding being performed beyond the range of the significant

area, and improved encoding efficiency for the shape signal.



2nd i mage signal encoding step for determining the degree of priority of
decodi ng based on the prediction probability calculated by the prediction
probability cal culation step, and eneeding the non-target partial inmage
signal using the encoding nethod according to the determ ned degree of

priority, whereby the pixels of smaller prediction probability are
encoded with priority, resulting in that the hierarchical encoding

-67- having | ess picture-quality degradation can be perforned w thout
any addi tional information. An 82nd aspect of this invention

provi des an,li e, decodi t hod whi.ch receives encaded signal.s_and
decodes the"Sa ?t ?ﬁﬁfﬁﬁ?thgﬁls VSR ﬁ§°¥%§ ° 135t Hﬂ?@SdFﬂao?ﬁ%gencoded

signal to, obtain the encoded de and the.difference val ue, .and outputting
e ot HERBRS RTUFRGSRIT THe B AR Qi AP & ERE LB IR HaF SH6t Pbr bnce
val ue as qtde Qded gifter nce val ue; , ist Brediction step for

predi ct Pn®HATELLRENGE BEXELS oS ABPREpSionalignahdpeReerlsh the srwet
changi ng the val ue anong the already encoded and decoded pixels in the
parti cuFSFPFEEMEY: and outputting the predicted pixels as 1st predicted

pi xel s; 2nd prediction step for predicting the change pixel of the

i nput  si gndMa9gi $38MHe SRBRFBRLCR @RS 8O o¥ePaFASdAIohe HEagiex 8larahngi ng
t he val ue anong the al ready encoded and decoded pixels in the reference
frame, &R§CoaE itng impgeypéanalad amdkentpukting therespanadedpinage
signals as 2 or more partial image signals;
ﬂ' 1st image signal encoding step for selecting at least one of
the partial image signals as a target partial image signal and
encoding the selected target partial image signal to output a 1st
encoded signal; ' .
prediction probability calculating step for predicting the
non-target partial image signal which is the partial image signal
except the target partial image signal on the basis of the image
signal decoded from the 1lst encoded signal, and calculating the
'. probability that the prediction comes true, and outputting the
calculated prediction probability; and
2nd image signal encoding step for determining the degree of
priority of decoding based on the prediction probability calculated
by the prediction probability calculation step, and encoding the
non-target partial image signal using the encoding method according
to the determined degree of priority,

whereby the pixels of smaller prediction probability are

encoded with priority, resulting in that the hierarchical encoding



a.ddition step for adding the decoded difference value to the 1st predi cted
pi xel when the node signal indicates the frame prediction, and addi ng the
decoded difference value to the 2nd gpredi cted pixel when the node signal

indicates the reference frane prediction; and t he out put of the
addi ti on step being nade the change pixel;

- 68- wher eby the encoded signal obtained by the image encodi ng
apparatys _of claim72 can be ropriate decoded. An .83rd_aspect
oF P e his s 19 R8s Hn L PRY S arae Bt g St Be er Sarmed Puddiovte
encoded signgls and decodes the sanme, conprising: decodi ng step for
decodi nG¥haoghELoRa: d°Bbtai n the encoded node and the difference
val ue, and outputting the obtained encoding node as a node signal and the
obt ai ned difference value as a decoded difference val ue; | st

prediction steE for predicting the change pixel of the input signal, based
on the pi xeRncRaRgi asPede ofi B sy inventinm pronddes| apatpags 156d
decoded pi xels, by horizontally scanning the inmage signal, and outputting
t he prediethed pihighs zeceigesprenfiadedd signadiss;and de $r Ehectsame, st ep for
predicting the change pixel of the input signal, wth the notion
conpens&omprishaged on the pixel changing the pixel value anong the

al ready encoded and decoded pixels, by horizontally scanning the inmge

si gnal , anddegogdingi sitep or decoding the encoded signal to obtain the

encoded mode and the difference value, and outputting the obtained
. encoding mode as a mode signal and the obtained difference value
as a decoded difference value;
1st prediction step for predicting the change pixel of the input
signal based on the pixel changing the value among the already
encoded and decoded pixels in the particular frame, and outputting
the predicted pixels as 1st-predicted pixels;
2nd prediction step for predicting the change pixel of the input
signal, with the motion compensation, based on the pixel changing
. the value among the already encoded and decoded pixels in the
reference frame, and outputting the predicted pixels as ‘1ist
predicted pixels; |
addition step for adding the decoded difference value to the
lst predicted pixel when the mode signal indicates the frame
prediction, and adding the decoded difference value to the 2nd
predicted pixel when the mode signal indicates the reference frame

prediction; and

the output of the addition step being made the change pixel;



predi cted pixels as 2nd predicted pixels; addition step for adding the
decoded difference value to the 1st predicted pi xel when the node signal

i ndi cates the prediction by the horiggontal scanning, and adding the
decoded difference value to the 2nd predicted pixel when the node signal

I ndicates the prediction by the vertical scanning; and

- 69- the output of the addition step being nade the change pi xel;
wher eby t he

ncoded .si gnal qbtai ned by the imge encodin appar.at us of
'l m 73 CalBFatintis Micentasigut obtainct Ky §hen Lzdfec Erbpdtngs
I nvention provides _an_image deco ing met hod whi ch receives encoded signals
and decmr@ﬁyssae‘r’esﬂa%%i?r iGMhge appropuiatedyodprigdedep for decoding the
encoded signal to obtain the difference value of the pixel value signal,
and outputting the decoded pixel value difference val ue; 2nd decodi ng
step for decoding the encoded signal to obtain_ the difference value of the
shape si gnal®n $3Fdoaepacti o this daveakion Iravadarfarridpge @acgeing. 3rd
decodi ng step for decoding the encoded signal to obtain the notion vectors
of the pheddiod,avhichs| geeeivesl emeodast | dignadst andl decedrs shhee ségmal , and
outputting the decoded pi xel value notion vectors and the decoded shape
not i on vewprising: 1st notion conpensation step for conpensating the
pi xel value signal of a reference inmage described bel ow using the decoded
pi xel val uelenoidimg stepofsr dembdingpthe iergcaded sigodl b ddtaimothen
encoded mode and the difference value, and outputting the obtained
' encoding mode as a mode signal and the obtained difference value
as a decoded difference wvalue;
1st prediction step for predicting the change pixel of the input
signal, based on the pixel changing the pixel value among the el
already encoded and decoded pixels, by horizontally scanning the
image signal, and outputting the predicted pixels as 1lst predicted
pixels;
2nd prediction step for predicting the change pixel of the input
. signal, with the motion compensation, based on the pixel changing
the pixel value among the already encoded and decoded pixels, by
horizontally scanning the image signal, and outputting the
predicted pixels as 2nd predicted pixels;
addition step for adding the decoded difference value to the
1st predicted pixel when the mode signal indicates the prediction
by the horizontal scanning, and adding the decoded difference value

to the 2nd predicted pixel when the mode signal indicates the

prediction by the vertical scanning; and



L]

‘conpensation as a conpensated pi xel val ue signal; 1st addition step

for adding the decoded pixel value difference value and the conpensated

pi xel value signal, and outputting thé%result of addition as a decoded

pi xel value signal as well as a pixel value signal of a reference inmage;
- 70- 2nd notion conpensation step for conpensating the shape signal
of a reference i mage descri bed bel ow usi ng the decoded shape notion

vectors, and ghd putpubot htier gaHiticd Jtep PBRiAP MaGR PO SHAMY e PSxed;
conpensat ed shape signal; and 2nd additioér)l step for aégiiéng t he decoded

shape differqiraerdl the bAcbBdCoIPRAS 3biSthiHRAPHvSitHBalimaghd eaebathyi Ng the
result of the addition as a decoded shape signal as well "as a shapé si gnal

of a refgy us"BE€claim 7IRIHEBY Eﬁﬁrgﬁ‘{?‘%‘i‘%@ﬁag@@ée&bt ai ned by the

i mage encodi ng apparatus of claim 74 can be appropfiately decoded. _
An 85t h aspect of this invention provides an i mage decoding nmnethod which
recei ves encoded signals and decodes the sane, conprising: 1st

. : : . . . q
oentt 1o o Thl B HCE00LC0 4 EhiRD Eés%#%%ﬁ%&?ﬁgﬁé‘%o%ﬁ lg%f%%é@gh%s&“’ ©

' ' ! J_nf i d ni i tion;

o decodisthad ARRAT ChLed e dRtadih NGRS and Radttoddy THEE SERa 1 1y ng

i nf or mat 'é)or}npritsri%g:bl ocked shape information,

1st decoding step for decoding the encoded signal to obtain
. the difference value of the pixel value signal, and outputting the
decoded pixel value difference value;
2nd decoding step for. decoding the encoded signal to obtain
the difference value of the shape signal, and outputting the decoded
shape difference value;
3rd decoding step for decoding the encoded signal to obtain
the motion vectors of the pixel value signal and the motion vectors
of the shape signal, and outputting the decoded pixel value motion
" vectors and the decoded shape motion vectors;
1st motion compensation step for compensating the pixel value
signal of a reference image described below using the decoded pixel
value motion vectors, and outputting the result of the motion
compensation as a compensated pixel value signal;
1st addition step for adding the decoded pixel value difference
value and the compensated pixel value signal, and outputting the
result of addition as a decoded pixel value signal as well as a

pixel value signal of a reference image;



transparency information and pixel value information; and reverse

bl ocking step for integrating the blocked shape information, transparency
i nformati on and pi xel value informatim output by the 2nd decodi ng step
and outputting the decoded i mage signal,

-71- wher eby the encoded signal obtained by the i mage encodi ng
apparatus of claim 76 can be appropriately decoded. An 86t h aspect

of thi's i nveid foe iR YLABEnast | RN oRAltAbeditiog WAL ChapBoBigRg encoded

signals as input signals and deco Wo- di men ge signals
ot ecti O 3 fhaide dde SeseRLBE) Bep 60 UInG HE dpcoded BABRARAIH 1

. | el : : di ; :
ho. det SN B SoR B RIIDS tHE' fesd i), LI BL MBI BRSO AL, f o

detecting the pixel hangi hg t-he pixxel values by scanning the al ready
decoded PiSER: slaﬁeahgﬁﬁ??/gﬁfugﬁlécﬁg n and outputting the detected 3rd

h ' X ... Cch [ . i ct. f . di cti 1st ch
gi iglgg ggé?ﬂ?ﬁ)@ﬂdbﬁ%ﬁggggeggrxﬁée q;ﬁ{ge I%Idt?l %gﬂé‘éesglﬁ?g[ gmfﬁeﬁlefclﬁl‘e?n‘%ld“sec hgnggge
i ol : H \ ; kbl e
8;§gd?n3€‘gttgét ‘B'UtPPt?II é%iﬁn t q?agéﬁg'.% el‘i"tld ,eeﬂﬁan ¢ Ipxué:eitghﬁl the S%rée I&?ﬂft I ?qﬁn’@er e

prediction error and outgutti ng the obtained _prediction error;
: addition as a decoded shape signal as well as a shape signal of

a reference image;

whereby the encoded signal obtained by the image encoding

apparatus of claim 74 can be appropriately decoded.

An 85th aspect of this invention provides an image decoding
method which receives encoded signals and decodes the same,
comprising:

st decoding step for decoding the input encoded signal to
obtain the mode identifying information indicating each encoding

. mode of the shape information, transparency information and pixel
value information:;

2nd decoding step for decoding, according to the obtained mode
identifying information, the blocked shape information,
transparency information and pixel value information; and

reverse blocking step for integrating the blocked shape
information, transparency information and pixel value information
output by the 2nd decoding step and outputting the decoded image

signal,



fst change pi xel decoding step for adding the predicted chahge pi xel and

prediction error, and outputting the 1st change pixel; and pi xel
val ue decodi ng step for decodi ng thezni xel val ues,

-72- assum ng that there should be no pixels changi ng pi xel val ues
bet ween the i medi ately previ ous decoded change pixel and 1st change
pi xel , wher eby the encoded signal obtained by the image encodi ng

apparatus of claimJ79 can b ppropti at el y decoded. . An 87t h aspect
o thi s T nERFTERY iR (oloted [ 9Ha08 Lo GELatRES HEt Hiy R PReedian T he
encoded two-di mensjonal, i page signals consisting of a plurality of pixels
as | npu?pg?ﬁ?\%if%,o%ﬁgaéﬂcggeganaﬁﬁj a(ﬂ?trﬁﬁtr%af:ﬁ%yi‘g?éi?@egi'gnal s, conpri sing:
change pi xel detection step for detecting the pixels changing the pixel
val ues by scanning the already decoded two-di mensi onal inmage signal in the
given direction and outputting the detected change pi xels; . change
pi xel predi 8k BftR aSPers: ofr g tinventieRgerevides agnimage feE4ENS ar
scanning |ine based on the detected change pixels  and outputting the
resul t Bsthedahdchdregrivgs enceded signalgmseinpuhgianals andsdec ding the
i nput encoded signals and judging whether the input signal is the
di f f er ebbe Vebudiransidondl imggel signalsetonaimfdngent caeplurgyhity <fd
outputting the identifying signal;
pixels, comprising:
2nd change pixel detection step for detecting the pixels
H' changing the pixel values by scanning the already decoded pixels
in the given direction and outputting the detected 2nd change
pixels;
3rd change pixel detection step for detecting the pixels -
changing the pixel values by scanning the already decoded pixels
in the given direction and outputting the detected 3rd change
pixels;
change pixel prediction step for predicting lst change pixels
. described below based on the 2nd change pixels and the 3rd change
pixels and outputting the predicted change pixels:;
prediction error decoding step for decoding the input encoded
signals to obtain the prediction error and outputting the obtained
prediction error;
1st change pixel decoding step for adding the predicted change
pixel and prediction error, and outputting the lst change pixel;

and

pixel value decoding step for decoding the pixel'values,



prediction error decoding step for decoding the difference value encoded
signal and outputting the decoded prediction error when the identifying
signal indicates the encoded differemce value signal;

-73- 1st change pi xel decoding step for adding the predicted change
pi xel and the decoded prediction error and outputting the result of the
addition as a 1st decoded change pixel, when the identifying signal

i ndi cat %Rﬁu qﬁgﬂg j I A : . qhan i xel

decodi n§§§5 ep for eg:ol%gnefgesilﬁe]ucl?u)%7 e%go?ﬁglggéel ghan ﬁ@q)alﬁleangfal%g)éi tioned
at the pj (i f_.t redicti I Qr: t n .the
i nredi a?%%\gé%r?g%}%ug&g%%@ eet}@(: g%%gggg%i g%ﬁ?o%eréj %@g&%@%{% gid gst 1cs%ange

pi xel frﬁn1the.en oded pi xel number signal, and obtaining the positions of
change PI¥&¥s B&Sed on the nunber of the decoded pixels, and outputting

t he obt ai ne resul t as 2nd, decaded,change pixels, when the identifying
signal i nd/RSEEY (e SRREsE ﬁ%ﬁlnBﬁBg’rn%mﬁ Whenirage encodiligye pi xel
selection step for_selecting the 1st decoded . change pi xel or the 2nd
decodedaEPﬁﬁﬁgiﬁﬁ9§éFS§&@0 i?EPtQFtﬂP@rOPHE@EQ#XHqﬁﬁggﬁﬂnaI to output the
sanme; and change pi xel decoding step for decodi ng the pixel val ues,
assum ng that there should be no pixels changi ng pi xel values between the
i medi atel y_previ.ous decoded change pi xel and the 1st change pixel,

wher eby t heRRrftdde @speghart obds ndyepyiPRPTMGese ABoHIRAGL us of

claim 80 can _be appropriately decoded.
method which receives the encoded two-dimensional image signals

. consisting of a plurality of pixels as input signals, and encodes
and outputs the image signals, comprising:
change pixel detection step for detecting the pixels changing
the pixel values by scanning the already decoded two-dimensional B
image signal in the given direction and outputting the detected
change pixels;
change pixel prediction step for predicting change pixels on
the particular scanning line based on the detected change pixels
. and outputting the result as predicted change pixels:
mode decoding step for decoding the input encoded signals and
judging whether the input signal is the difference value encoded
signal or pixel number encoded signal, and outputting the
identifying signal;
prediction error decoding step for decoding the difference
value encoded signal and outputting the decoded prediction error
when the identifying signal indicates the encoded difference value

signal;



An 88th aspect of this invention provides an i mage decodi ng nethod which
recei ves encoded signals and decodes the sanme to output two-di nensional
shape signals representing the area gfere there

-74- exi st pixels representing an object, conprising: significant
area decodi ng step for decoding the encoded signals, obtaining rectangular
areas where there exist the pixels representing an object, and outputting
t he obt ai ne reas as_.significant areas; ._Shape degodi ng step for

| Lot ng. vihetRErEngs Biiet deredii 58 Eon aopind EPRR SRR eR%ade 1o’ e
significant, are r not, .and en.it is judged that the bl ock contains the
i oni 11 Baeraad He ARbnrad hretERiph, fErds GR pUORREChTGA CBE TRRSTH ook and
outputtiE t he decoded result as. decoded bl ock shape signals; and

rever se©hl PRGLELED asoR Lshtdgfrodechghenee adxsledhsnddie dAaRELEXIRRal s to
constitute a_two-dinmensional shape sjgnal, and _outputting the constituted
t wo- di mBASPBhalndheafessitygapncoded CehEabR ctdeiadifgnal obt ai ned by
the i mage encoding apparatus of claim@8l can be agpropriately.decoded.

An 89t h aspébf drangg Rixeddegodimdstrn e desofing Eha avBbrEPL PEXRLY whi ch
recei ves encoded signals and decodes two-di mensional inmage signals

consi st whgchf agephot apositismed rE| theopbxebupozitdonsant, thengeteded): .

1st i mage signal decoding step for decoding the encoded signals and

out put t prgdistideondmt befweén the immediately previous decoded change

pixel and the detected lst change pixel from the encoded pixel
number signal, and obtaining the positions of change pixels based
on the number of the decoded pixels, and outputting the obtained
result as 2nd decoded change pixels, when the idenﬁifying signal
indicates the encoded pixel number value signal; .
change pixel selection step for selecting the 1lst decoded
change pixel or the 2nd decoded change pixel according to the
identifying signal to output the same; and
change pixel decoding step for decoding the pixel values,
' assuming that there should be no pixels changing pixel values
between the immediately previous decoded chapge pixel and the 1st
change pixel, -
whereby the encoded signal obtained by the image encoding

apparatus of claim 80 can be appropriately decoded.

An 88th aspect of this invention provides an image decoding
method which receives encoded signals and decodes the same to output

two-dimensional shape signals representing the area where there



| mage prediction step for predicting and outputting inmage éignals whi ch
have not decoded by the 1st image signal decoding step, based on the inage
signal s decoded by the 1st inage si gt

- 75- decodi ng step; predi ction probability calcul ation step for
calculating and outputting the probability that the predicted i mage signal
cones true; 2nd image signal decoding step for decoding the encoded

SignahseﬁM@ECgéﬁéf%ifHBﬁeé@dEﬁnthndsgiﬁ@tpﬂx Lir@Eidy. according to the

predi ction probability cal cul ated by e prediction probability

cal cul at| on 3apF; Ak area HECAIRL AL SOLEALAIIANCAL GRS 81 ghal ggr ati ng

t he outputs e 1st 1 nmage sig oding step an | mage signha

the o ‘ . Aal “Fec ép and e 2nd g si gn
the 15t Seaehiady g RLAEAR | APt A el el " R RER g
tep, w t | [ LGt he i | et tep, d
out put PRI EERGaR PhapePel G Shebletyfe Y onEhEied aiaB B

obt ai ned_ ,by .the image encoding apparatus of claim82 can be appropriately
decoded.ag%l%lca@*bt%%‘?'%th aspects of this invention provides inmage

encodi ng program nedj.a wherein, pragrans.inplenenting . e encqdi ng
met hods  of tsgxg?ggﬁpo[c{}nglgpegsl%gﬁyggmg e, 8€cfa°th of ‘#&‘5&%3‘%"&&&
ggﬁ?gggg?ﬁ%ﬁlﬁggﬂgg PEGNY LLOnERENs LS sifimibRblRe s P, S S ch are

when it is judged that the block contains the significant area,

encoding at least the significant area of the block, and outputting
the decoded result as decoded block shape signals; and

reverse blocking step for integrating the decoded block shape
signals to constitute a two-dimensional shape signal, and S
outputting the constituted two-dimensional shape signal,

whereby the encoded signal obtained by the imagé encoding

apparatus of claim 81 can be appropriately decoded.

.. An 89th aspect of this invention provides an image decoding
method which receives encoded signals and decodes two-dimensional
image signals consisting of a plurality of pixels to output the
same, comprising:

1st image signal decoding step for decoding the encoded signals
and outputting 1st decoded. signals:

image prediction step for predicting and outputting image
signals which have not decoded by.the 1st image signal decoding

step, based on the image signals decoded by the 1lst image signal



100th to 107th aspects of this invention provides image decodi ng program
medi a wherein, prograns inplenenting inmge

- 76- decodi ng nmet hods of the 82nd.#s0 189t h aspects are recorded,

wher eby decodi ng of the encoded signals obtained by the i nage encoding
met hods of the 72nd to 81st aspects can be appropriately perforned on
conputers which are equi pped with these nedi a. Brief Description of

Dr awi ngs < Fi i.s a bl ock diagram showi ng the structure of an inage
encodindkgﬁﬁgfgi%gégécording to a 1st enbodi nent of this invention.

9.2 S 2 hng Lo cephel 10 LHB.ORLAL LI PELRCLEL 8.0k o0
0.3 ) O Ag Amsian iy Lhe stuctute ol snbmor Sreadio ||

drawi ng for explaining the operating principle of an inmage encoding
appar at usF3cor di ng to a 2nd enbodi nent of this invention. Fig.5is a
bl ock di agram show ng . the_structure of an image, decodi ng apparatus
accordi ng t o 3Pa9e FHIRRhEIFCOFENG HLED; IRFARFHLNY the eprgded signgls) ock
di agram showi ng the structure of another image  decoding apparatus
accor di i 28 dinpo¥Hdhtthy degres Rfemyigrity accprging §05theock
di agram showi ng the structure of an inmage encoding apparatus according to
a 4t h enperfiimtionoprohabil e malenlated byitdhes predichiominkpbRbildkyl ai ni ng
t he operating principle of

calculation step; and

decoded signal integration step for integrating the outputs
of the 1lst image signal decoding step and the 2nd image signal
decoding step, and replacing the i;nage signal which is. neither
decoded by the 1st image signal decoding step nor by the 2nd image
signal decoding step, with the image signal predicted by the image
prediction step, and outputting the decoded image signal,

whereby the encoded signal obtained by the image encoding

apparatus of claim 82 can be appropriately decoded.

90th to 99th aspects of this invention provides image encoding
program media wherein, programs implementing image encoding
methods of the 72nd to 8lst aspects are recorded,

whereby image encodings of high encoding efficient are

performed on computers which are equipped with these media.

100th to 107th aspects of this invention provides image

decoding program media wherein, programs implementing _ image



an i mage encodi ng apparatus according to a 4th enbodi nent of this

I nventi on. -77- Fig.9 is a block
di agram showi ng the structure of an gmmge decodi ng apparatus according to
a 5th, enbodi nent of this invention. Fig.10 is a bl ock diagram show ng
the structure of an inmage encoding apparatus according to a 6th enbodi nent
of this invention. Fig.11 is a block diagram show ng the structure of

?Evleg??%ﬁ‘?d&cg dirﬁ%&aﬂ%%ar %t KR e che ”%?%rig%éé‘q%”b@%%' SRR of an i mge
8
o 13 s SWRPEERY ACSORAME St (PR ERIRAS PORUIE OBFALREq RgEhe ”éewr,‘a(tiﬁ"ﬂg

apparatus accordin to a_9th enb nt of this invention. .14 is a
bl ock dPBEPEHRS mqﬁ?&st P ths 78?8 ngﬂssrﬁﬁﬂﬁsﬁé C%P&d?ﬂ@r%ﬁa?rt&%
according to a 10th enbodi nent_of this invention. 15 is a bl ock
di agr anPSREMRRA t97e Wﬁﬁewﬁcﬁrﬁqmwﬂ%dﬂ‘r% t&ﬁﬁ&r’&?@%aac(:or ding to
a 11th enbodi nent of this invention. Fig.16 is a bl ock diagram
showi ng the structure of an inmage decoding apparatus according to a 12th
enbodi nent of this invention. Fig.17 is a bl ock diagram show ng the

st ruct uBeief Bes¢rmiptdoneedoBrawingsar atus according to a 13th enbodi nent of
this invention.
Fig.l is a block diagram showing the structure of an image

encoding apparatus according to a 1st embodiment of this invention.
I. Fig.2 is a drawing for explaining the operating principle of
an image encoding apparatus according to a lst embodiment of this
inveﬁtion.
Fig.3 is a block diagram showing the structure of an image -
encoding apparatus according to a 2nd embodiment of this invention.
Fig.4 is a drawing for explaining the operating principle of
an image encoding apparatus according to a 2nd embodiment of this
invention.
. : Fig.5 is a block diagram showing the structure of an image
decoding apparatus according to a 3rd embodiment of this invention.
Fig.6 is a block diagram showing the structure of another image
decoding apparatus according to a 3rd embodiment of this invention.
Fig.7 is a block diagram showing the structure of an image
encoding apparatus according to a 4th embodiment of this invention.
Fig.8 is a drawing for explaining the operating principle of
an image encoding apparatus according to a 4th embodiment of this

invention.



F'fg. 18 is a block diagram showi ng the structure of an inmage enébdi ng
apparatus according to a 14th enbodi nent of this '

- 78- i nventi on. Fig.19 is a klfrock di agram showi ng the structure of
an i mage encodi ng apparatus according to a 15th enbodi nent of this
I nventi on. Fig.20 is a block diagram showi ng the structure of an inage

encodi ng apparatus according to a 16th enbodi ment of this invention.
F19.21 12 2gBLocl, g1 2oL A bl il BBt LYCH Sl HTBgeor BRGNS )
accor di AGEoRLER 2PBeR=ES GRERERERGILE AEn PiRpeliRenn. oF Chis MRyBBRERE. 20 oo
2 190 h erboBLaoH? 51 3 MK FidnraB sioning Ehg. Shivet P Ge iy ihgtam
o SehESAEAd Bk AR S e R SRR A RS AR, o T
structure of an image decoding apparatus according to a-21st enbodi nent of

this invenFignll is a hlecksdiggkam| rIWIAGFhENFEHETFHEE tHfe aft Af@B8re of an

i mmge encodi ng apparatus according to a 22nd enbodi ment of this
decoding apparatus according to a 7th embodiment of this invention.

Fig.12 ié a block diagram showing the structure of an image
encoding apparatus according to an 8th embodiment of this
. invention.
Fig.13 is a block diagram showing the structure of an image
encoding apparatus according to a 9th embodiment of this invention.
Fig.1l4 is a block diagram showing the structure of an image
encoding apparatus according to a 10th embodiment of this
invention.
Fig.1l5 is a block diagram showing the structure of an image
decoding apparatus according to a 1lth embodiment of this
. invention.

Fig.16 is a block diagram showing the structure of an image
decoding apparatus according to a 12th embodiment of this
invention.

Fig.17 is a block diagram showing the structure of an image
encoding apparatus according to a 13th embodiment of this
invention.

Fig.18 is a block diagram showing the structure of an image

encoding apparatus according to a 14th embodiment of this



i nvent i on. ) -79-
Fig.27 is a block diagram show ng the structure of an i mge
encodi ng apparatus according to a 23rgs.enbodi ment of this

“invention. Fig.28 is a block diagram showi ng how t he nunber
of notion vectors is selected in an i mage encodi ng appar at us
according to a 23rd enbodi nent of this invention

Fig.29 is_a block diagramshow ng the structure of an inage
encodi ng3FFAr¥rs according to a 24th embodi ment of this

an image Fi9-19 45 2oRiGR RE TR, SPAHLOY R, SORUOEe OB MO AR of |

this . invention. ) Fig.. 31 is _a drawing for explaining
the oper 8RFPLRG | APPRFACtYF according 40 | AndetdncFhIHMEHar 8F ustB or di ng
to a 26th enbodi ment of this I nvention. Fig.32 is a
bl ock di 4BVeR%ibwi ng the structure of an inmge encoding apparatus
according to a 26th enbodinent of this i nventi on.

Fig.33 is a Biawdhds ar biepk Aiagram showpay dthe Ftyuchurgl ef oan image an
i mrage encodi ng apparatus according to a 27th enbodi ment of this

i nvent i ogncoding apparatusg gcgarging dmoawhngotdr engndimenty ofie ©Ypis ati ng
principl e of an i mage encodi ng apparatus according to a 28th
enbodi neanveftidn.s i nventi on.

Fig.21 is a block diagram showing the structure of an image

. encoding apparatus according to a 17th embodiment of this

invention.

Fig.22 is a block diagram showing the structure of an image
encoding apparatus according to an 18th embodiment of this B
invention.

Fig.23 is a block diagram showing the structure of an image
encoding apparatus according to a 19th embodiment of this
invention.

. Fig.24 is a block diagram showing the structure of an image
encoding apparatus according to a 20th embodiment of this
invention.

Fig.25 is a block diagram showing the structure of an imaige
decoding apparatus according to a 21ist embodiment of this
invention.

Fig.26 is a block diagram showing the structure of an image
encoding apparatus according to a 22nd embodiment of this

invention.



v

Fig.35 is a block diagram showi ng the structure of an imﬁge'

-

- 80- encodi ng apparatus according to a 29th enbodi nent of this .

i nvention. Fig.36 is a drawi ng fT8 explaining the operating principle
of an image encoding apparatus according to a 29th enbodi ment of this

I nventi on. Fig.37 is a block diagram showi ng the structure of an inage

decodi ng apparatus according to a 30th enbodi ment of this invent i on

Fig.38 is a p| g,k 7 diAgr @ gg&%%rb%hmﬂg e s%frug By gﬂ&@ arf 86

apparatus acco ng to a ment EI g.39 is

:cgl)?glkng ?@éﬁf%zggﬁﬁ%gtégm gg‘#‘l&ne t%f %vg’? |on dcl%glﬁgg 3 p%i‘aitguzl ock

di agram g n%g#{% he structure of an inmage encoding apparatus according to

a 33rd e “of this invention, Fig.41 is a drawng for
ceor di ng-t o 297 i SN LBFEE; ORI RENoRPS Humbhs G BEEOR bl ock
2 3 ﬁ”‘e%%%%“m% SIS B A0 IAS o0t 19, Anpar Sl us, acordi g o
S)églog: Elgng re%ég{?gggﬁ)gégglsl nm%_réntllggge encodi ng apparatus and an i nage

Fig.29 is a block diagram showing the structure of an image
encoding apparatus according to a 24th emquiment of this
. invention. |

Fig.30 is a block diagram showing the structure of an image
encoding apparatus according to a 25th embodiment of this
invention. L

Fig.31 is a drawing for explaining the operating principle of
an image encoding apparatus according to a 26th embodiment of this
invention.

Fig.32 is a block diagram showing the structure of an image

. encoding apparatus according to a 26th embodiment of this
invention.

Fig.33 is a drawing for explaining the operating principle of
an image encoding apparatus according to a 27th embodiment of this
invention.

Fig.34 is a drawing for explaining the operating principle of
an image encoding apparatus according to a 28th embodiment of this

invention.

Fig.35 is a block diagram showing the structure of an image



-

*

-81- to a 35th enbodi nent of this invention. Fig.44 is a bl ock
di agram showi ng the structure of an ir@ge encodi ng apparatus according to

-a 36th enbodi ment of this invention. Fig. 45 is a drawing for

expl aining the operating principle of an inmage encodi ng apparat us
according to a 36th enbodi nent of this invention. Fig.46 is a bl ock
di agram showi ng the structure of an image decoding apparatus according to
a 37th eneodpdeng PPeFRSUS| RGGNICeRI to aFi3Pliy embedimentk afaditais
showi ng the structure of an inmage decoding apparatus according to a 38th

.enbodi nentingéntfds- i nventi on. Fig.48 is a draw ng for explaining the

operating principle of an inmage encodi ng apparatus according to a 38th
enbodi nent of Figi 36 ismeedtawinmg for edplgin9ngstie bberktihiqagrancihdeiol t he
structure of an irmage decoding apparatus according to a 39th enbodi nent of
this i nventimige encoding.dpppairatas creavnirddng tona Pt &hoggimetits bfashin
exanpl e of recording nedia for a image encodi ng program and a i nage

decodi ng ipkegtaphaccording to a 40th enbodi ment of this invention.

Fig.51 is a flowhart showi ng the processing procedure of an inmage

encodi ng prograg 9f fs 40tH1ceKbadhgRe sHowiRgStheVeithic®re of afri fnddeis a

fl owmchart show ng the processing procedure of an
decoding apparatus according to a 30th embodiment of this
invention.

. Fig.38 is a block diagram showing the structure of an image
decoding apparatus according to a 31st embodiment of this
invention.

Fig.39 is a block diagram showing the structure of an image
decoding apparatus accordipg to a 32nd embodiment of this
invention.

Fig.40 is a block diagram showing the structure of an image
encoding apparatus according to a 33rd embodiment of this

. invention.

Fig.41l is a drawing for explaining the operating principle of
an image encoding apparatus according to a 33rd embodiment of this
invention.

Fig.42 is a block diagram showing the structure of an image
decoding apparatus according to a 34th embodiment of this
invention.

Fig.43 is a drawing for explaining the prediction area in an

image encoding apparatus and an image decoding apparatus according

E Lo T LTI e R s S toemd gTT e T mnt et » : E TR Y R < T TR . R ST - R N
R T . e I - U PR EUR AC N o L SN m i L T AR Lo s AR e e D r TRETR R A& A T AR R SR L



- 82- | mage decodi ng program of a 40th enbodi ment of this invention.
Fig.53 is a drawing for explaining thgyshape information of an image in an
- i mage enceodi ng. Best Enbodi nents of Invention Enbodinent 1 An
| mage encodi ng apparatus according to a 1st enbodiment of this invention
performs efficient encoding in prediction encoding by selecting difference
val ues having short code lengths within the given range. Fig.1is a
bl ock di &gr an38hbverkpdiment: picthie BIveHdonmage encodi ng appar at us
according to the 1st enbodinent of this invention. In the figure, 1
_indicates anFigpdt &% ghdilookhdéhgram shypiing shehstiwelyres vdodingragpar at us
as a two-valued inmage signal. 2 indicates a change pixel detector which
det ect s gincedinghapgiamgtupi xatcorglings to @he36tipuembodhméntt axfd thiputs the
detected change pixels. 3 indicates a nmenory which tenporarily stores
al ready imwveadédnand decoded i mage signals which are to be used as
reference inages. 4 indicates a change pixel predictor which predicts

change pi xelFigoygbpig abgrawimc faroexgiladelindetioe ioperathag gskioicipilecbs
changi ng pi xel values of the reference inmage, and outputs predicted change

pi xel s. An #miiednebtong F?p@idtﬂ%%bébﬂ:dih@ €dhangetpicmdbdinesticH ehid, for
e

exanpl e, there can be us the nost typical nethod that predicts that a
change pigxRlenghigy! d be on a horizontal position the same as that on the
upper - posi ti oned scanning |line, based on

Fig.46 is a block diagram showing the structure of an image

. decoding apparatus according to a 37th embodiment of this
invention.

Fig.47 is a block diagram showing the structure of an image
decoding apparatus according to a 38th embodiment of this -
invention.

Fig.48 is a drawing for explaining the operating principle of
an image encoding apparatus according to a 38th embodiment of this
invention.

. Fig.49 is a block diagram showing the structure of an image
decoding apparatus according to a 39th embodiment of this
invention.

Fig.50 is a drawing showing a floppy disk as an example of
recording media for a image encoding program and a image decoding
program according to a 40th embodiment of this invention.

Fig.51 is a flowchart showing the processing procedure of an
image encoding program of a 40th embodiment of this invention.

Fig.52 is a flowchart showing the processing procedure of an

. o iy LU RGP L RIS g gy i Th - R
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- 83- the strong vertical correlation of the two-di nensional inage
signal, and so on. 5 indicates a dltg rence val ue cal cul ator which
calcul ates the difference val ue D betmeen t he change pi xel detected by the
change pi xel detector 2 and the predictor 4. 6 indicates a value e which
Is a given value as the tolerance value of a rounding error and is input
to a difference value rounder. 7 indicates the difference value rounder
whi ch nodihegs degeddngr prestanvef (e 49thyerhedinent ofngbigdeinvertinn he
tolerance value e, and outputs a nodified differencevalue D. 8 indicates
_an encoder whiih S$hdsdesdrawing fore rexpde inina cthed shapecimfermatalam edded
signal which is output by the encoder 8. 11 indicates difference val ue
adder whi eh imdps inhennboia@eeandodirgg.ence value D and the predicted change
pi xel output by the change pixel predictor 4. 10 indicates a change pi xel
decoder which decodes the two-val ued pixel using the result of the

addition output by the difference value adder 11. The operation of the
| mage encpést Endppdiehts acchndemgido the 1st enbodi ment as constructed
above is described. The input signal 1, i.e. a two-valued signal, is input

to the appspedisentine change pixel detector 2 receives the input signal 1
and detects pixels changing the two-valued pixel values. On the other

hand, the chaggemaRjex Shcgﬂﬁ%(aﬁaf’athgagécc%&:mbhﬁo ré?fl%’te@ﬁﬁo&ﬁﬁ&?t geored in
the nenory 3 and predicts ange pixels in thé input signal. The change

pi xel  detged thgneﬂéﬂ'-ﬁe"frﬁoliﬁsdéffféféht{ sﬁe&anﬁfiﬂeg&%%lehaé%&mge to

t di fference value cal culator 5. The change pi xel” predictor 4 outputs

predi ghed Y&yl @3 rReEGhEL Sh ANANGSvRhY CLifolt® JoBE lengths within

the given range.

Fig.l is a block diagram showing the structure of the image
encoding apparatus according to the 1lst embodiment of this
invention. In the figure, 1 indicates an input signal, which is
input to the image encoding apparatus as a two-valued image signal.
2 indicates a change pixel detector which detects pixels changing
pixel values in the input signal 1 and.outputé the detected change

. pixels. 3 indicates a memory which temporarily stores already
encoded and decoded image signals which are to be used as reference
images. 4 indicates a change pixel predictor which predicts change
pixels output by the change pixel detector 2 based on pixels
changing pixel values of the reference image, and outputs predicted
change pixels. As a prediction ﬁethod used by the change pixel
predictor 4, for example, there can be used the most typical method
that predicts that a change pixel should be on a horizontal position

the same as that on the upper-positioned scanning line, based on

B RS N



.-84- di fference value calculator 5. Thereafter, the difference val ue
calculator 5 subtracts the predicted cgsnge pixel fromthe detected change
‘pixel to obtain the difference value D corresponding to the prediction

error of the change pixel. The difference value calculator 5 outputs the
difference value D to the di fference value rounder 7. The difference
val ue rounder 7 corrpares en toI nce value e with the difference
val ue D céPre IS ‘%Fé&ﬁ:??& TR ‘B?lllﬁ‘@galsﬁﬁé‘lagﬂce

val ue cal cul at or 5 and Qutputs a value x which satlsfles D-e
[err] x[ er BPB+&arfn ¢ he5b|1f1dhﬁ?r%‘? df AMRERFENGH oV D ST FHIARRTWHERLSGD | s
encoded, as the nodified difference value D, when the difference value D

does not erdetdatee theldiftfierence Malued batvwesmbbe Fhepge Mixelfietected
difference value Dis beyond the tolerance value e, the difference val ue
rounder 7bgbthencharge Dieilfdetpation 8r andcthapredirtoagbd 6nindicats®r ance
value e to be output to the encoder 8. Thereafter, the nodified difference
value D asvabmzeddddmyis laegiemmﬂa&u@aso:mmmxm wicedefl asrouradingg

Al so, the nodified difference value D output by the difference value
rounder 7 eirzo@uanpditist inghite tdi 4 ddffacenvalvaduedtmindek. |hinkdcatesftetience

val ue adder 11, the nodified difference value D is added to the predicted

change pi xlfferbave Byldderci@egewhisie mpditiiens ahe 4igferémes elylddien pi xel
val ue of the change pixel is calculated and is output to the change pi xel

decoder 1Qithhe €héngmgel ¥efFinéleeRdehe lfbracodrs vhilge i Xahdvahtisues £ach
el fromthe already decoded pixel output by the change pixel predictor.
0 the eRAR%¥%ed difference value D’. 8 indicates an encoder which encodes
the difference value. 9 indicates the encoded signal which is
output by the encoder 8. 11 indicates difference value adder which
adds the modified difference value D’ and the predicted change pixel ..
output by the change pixel predictor 4. 10 indicates a change pixel
decoder which decodes the two-valued pixel using the result of the
addition output by the difference value adder 11.
The operation of the image encoding apparatus according to the
. 1st embodiment as constructed above is described. The input signal
1, i.e. a two-valued signal, is input to the apparatus. The change
pixel detector 2 receives the input signal 1 and detects pixels
changing the two-valued pixel values. On the other hand, the change
pixel predictor 4 reads out the reference image stored in the memory
3 and preciicts change pixels in the input signal. The change pixel
detector 2 outputs the detected result as detected change pixels
to the difference value calculator 5. The change pixel predictor

4 outputs the predicted result as predicted change pixels to the

T o . al R T T T e . . e
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+- 85- pi xel input by the difference value adder 11, and stores the
decoded result in the nmenory 3. Subseedently, the stored content in the

‘menory 3 is used as the reference inage. The above-descri bed operation
is concretely explained, referring to Fig.2. Fig.2 shows a nodel of a
two-val ued image signal, indicating white and bl ack(fine slant lines) as

expl ai ned, € processing 1s carriegd o
Fig.2(a) shaws .the i t. signa The,.scanni.n oes fromt ft . in the
.-ri ght di reﬁol'r%’r?‘.at?ﬁeg] g‘b%%%% sp{;%%gggglf%ﬁgrc@a%ﬁ Eb‘ﬁ‘tet]‘o%"“ ?gﬁt .e%ﬁﬁ:éb’eéjnange
pi xel is a pixel which changes the pixel value (white -> black or bhlack ->
Bhite) on @hamdrplteb tochiminy thmd#hsnch e s, PorisprrRgiosn: B die
al ready encoded final pixel. Pu indicates the change pixel of the
upper - posiB¥SH&F 1082 BERY 19ethe pgReRISaRiRGLr oudhesIChierPRE. YRdiUat e
pi xel s not encoded yet. The change pixel detector 2 checks change pixels
changi ng pFadegulargriyfe utpubsthe il farengedvalie Biowphe dafferepss wlushe
i nput signal shown in figure 2(a), and detects a change pixel Pl and
out puts t¥emdesul’t as a detected change pixel. On the other hand, the
change pi xel predictor 4 predicts the change pixel by the above-described
met hod, obt ai rMBheididifepenty vaneumongdenal cdmpazesngbe piiceen Sogxhresa st on
the sanme horizontal position as that of the change pixel Pu of the
upper - posi tabred witharhe djfferenceandloatipodsrespordingl to dhegpydiditcitard

nge pi xel
‘ error output by the difference value calculator 5, and outputs a

Do e CLAatBrRb PALE 181 BSE TS P iRlr oL ieo D! Q58] P ALGE A ©

value x which satisfies D-e=xSD+e and the bit number of which
should be minimum when x is encoded, as the modified difference
value D’, when the difference value D does not exceed the tolerance
value e. As opposed to this, when the difference value D is beyond
the tolerance value e, the difference value rounder 7 obtains the
modified difference value D’ based on the tolerance value e to be
output to the encoder 8. Thereafter, the modified difference value
. D’ is encoded by the encoder 8 to become the encoded signal 9.
Also, the modified difference value D’ output by the difference
value rounder 7 is output to the difference value adder 11. In the
difference value adder 11, themodified difference value D’ is added
to the predicted change pixel output by the change pixel predictor
4 and thereby the pixel value of the change pixel is calculated
and is output to the change pixel decoder 10. The change pixel
decoder 10 decodes the pixel value of each pixel from the already

decoded pixel output by the change pixel predictor 4 to the change
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.to the difference value calculator 5. The difference value calculator 5
outputs D=1 as the difference val ue bggween the detected change pixel P1
and the predicted change pixel PO to the difference value rounder 7.
In this case, for the image encodi ng apparatus according to the 1st
enbodi nent, it is assuned that such an encoding would be perforned so that
the difference val ue dlfferfent from PO -bgdéﬁrgusmal | er value i s assi gned

the codePR¥9iAgRUYRE bR LGFFR eSS hENEFRLETENG S8GRIGR t he

round error would be given 1. Because the difference between Pl and PO
_cal cul at sgsBttie Hie memorye3valSwbsegnprtl vt dihe stegadl cerrdit dpather t han
e, the difference value rounder 7 outputs D'=0 as the value satisfying

t he aboveenes¥rBbisl uskmhdis ithe rafenered uimaga-he change pi xel is rounded
and is subjected to the encodi ng process, whereby the encoded and decoded
pi xel val ue Bheonasoviradeseridieshnoparstipr(ds concréselppeswdatioedhi s,
when the input signal is what is shown in Fig.2(d), as shown in Fig.2(e),
t he di ff eefeceingl te FigiZat Ridy shbesdafhedehcef bettvetvallvedpimdget ed
change pixel PO and the detected change pixel P1 becones 2, so that in
thi s caseighel, difdbratiosy walite Bndxicbsclks(fine sdbatabimeshlase pdxelber ef ore,
the difference value rounder 7 nodifies the prediction error(the

di f f er engervéheelimpasedtpnof hdesctigndeae vhéUpréces®ing erdidige tbe
tol erabl e range, and outputs the difference value-1 corresponding to the

3:? g?s pisea’zg\!%gﬁigﬁd éﬁz@szl?]@b;d& tthaithenenspsleskang ideeadededi vl pi&b%‘; P?ec 0 m‘«‘sj
pixel.
Fig.2(a) shows the input signal. The scanning goes from top
left in the right direction. The process proceeds toward the bottom
right. The change pixel is a pixel which changes the pixel
value (white ->black or black ->white) on a 1line (the scanning line).
Pc in figure 2(b) indicates an already encoded final pixel. Pu
indicates the change pixel of the upper-positioned scanning line.
Parts having rough slant lines indicate pixels not encoded yet.
. The change pixel detector 2 checks change pixels changing pixel
values in part not encoded yet shown figure 2 (b) of the input signal
shown in figure 2(a), and detects a change pixel P1 .and outputs
the result as a detected change pixel.
On the other hand, the change pixel predictor 4 predicts the
change pixel by the above-described method, obtains pixel PO by
assuming that the change pixel should exist on the same horizontal

position as that of the change pixel Pu of the upper-positioned

scanning line, and outputs the result as a predicted change pixel
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.As descri bed above, the inmage encodi ng apparatus according to the 1st
embodi ment has the difference value roggder 7, and selects the nodified
‘di fference value which is to have the maxi num code I|ength of the error
(difference value) in the range of the prediction error equal to or

smal l er than the tol erance value, using the difference value between the
detected change pi xel and the predicted change pixel and the given

t ol er ance twal the cdiffrrenaepatue Hafdetred 5di f fErerdEipnanse Mg esul t,
t hough there exists a little degradation of picture quality, the required
bit nunbercalicglaédncédouﬁpat‘-ﬁapgg agt &he. dififarkepas oveluehdoatinasmedthe gnal 9
obtained in the i nage encodi ng apparatus according to the 1st enbodi nent
can be decededtby changedphzey Blragd the pdiedjceepahange. pixelERBotiomeame 2

An i mage encodi ng apparatus according to a 2nd enbodi nent of this

I nvent i on diffeaense pvabes yemndadapt i vel y switching an encodi ng based on
prediction froma particular frame and an encoding based on prediction

froma referengethianeass ! Forothenimagnpeeiesdi hgapparatiug. 3cteraimd ok
di agram showi ng the structure of the inage encoding apparatus according to

the 2nd erdydigenémbddinidh®, f L 8U L assifiel NEhA0Is8Ehaa ¥codiagNREasaAth&ON unit
whi ch generates reference pixel values for the already encoded and decoded

i mage si gRrRfimed s6TEIANGRS BAFEe FonREREALE agff@ﬁér&nfﬁeﬁpm?ﬁ]i% 21
i ndicates™ a node sel ector which conpares the difference val ue en

predictionmaller value is assigned the code having the shorter code length.
. And the tolerance valﬁe of the round error would begiven1l. Because
the difference between P1 and PO calculated by the difference value
calculator is equal to or smaller than e, the difference wvalue
rounder 7 outputs D’/ /=0 as the value satisfying the above-described
condition. As a result, the change pixel is rounded and is
subjected to the encoding process, whereby the encoded and decoded
pixel value becomes what is shown in Fig.2{c).
As opposed to this, when the input signal is what is shown in
. Fig.2(d), as shown in Fig.2(e), the difference value indicated by
the difference between the predicted change pixel PO and the
detected change'pixel Pl becomes 2, so that in this case the
difference value D exceeds the tolerance value e. Therefore, the
difference value rounder 7 modifies the prediction error(the
difference value), based on the tolerance value e, not exceeding
the tolerable range, and outputs the difference value-1l
corresponding to the change pixel P2. As a result, the encoded and

decoded pixel value becomes what is shown in Fig.2(f).
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.is carried out based on the inmage signal of the particular frane, wth the
di fference val ue when prediction is cagxied out based on the inmage signal

-of the reference frame, and then selects one of the two val ues which has
the smaller bit nunmber required for encoding. 22 indicates a sw tching
unit which selects the difference value corresponding to the encodi ng node
sel ected by he, node sel ector 2%._1 to 9 indicate the sane as those of
Flg. 1 and t s GESEFIBERGTPIE: afRs TRESHPLRG SHRIT¢hEFEoTding o
description is given of the inmage encodi ng apparatus according to the 2nd
embodi menERAAAHETREIAS BeBE FLETCTRNGR R L TOWRERT oy PREISIRGHEI 1
which is a two-val ued image signal is input to the apparatus, the input
signal 1 theimgaikfies dﬂ-ﬁéeéﬁ’a?@é’%ii@@ewhéége’eﬁoﬁo hagedthRemaxHpER e he
menory 3 and stored in the menory 3. The stored input signal is used as an
al ready é&soothdfiing eeuticd fferencayalughda tiEhsangrinfchs Reediiction or 2
receives the input signal 1 and detects the pixel which changes the
t wo- val ueérporetqual us dihesteldege thiaxetheetotenan@e owne,s using dehect ed
result as a detected change pixel to the difference value calculators 5a
and 5b. Odiffiereridecr valunel, beheeehathe pietelctepr ezhariger dixekadadouthe he
al ready encoded and decoded reference image of the particular frame stored
i n the nepregiStedisHapgethiced arml thegieenitedlerhasedraiud 62 apar buiephias | nput
signal to be output as a predicted change pixel to the difference val ue

cal cul at othéamodifalddovi fifeidénce vialeedi IAemepesulin) Whoughhcuhaterebists
tracts the predicted change pixel fromthe detected change pixel to

Wlain 5 1ittle degradation of picture quali8®; the arefidifr@ieBee Natwer D. The
di fference value D which is the out put
is reduced to a large extent. In addition, the encoded signal 9
obtained in the image encoding apparatus according to the 1st

embodiment can be decoded by an ordinary image decoding apparatus.

Embodiment 2
An image encoding apparatus according to a 2nd embodiment of
this invention performs piocessés, adaptively switching an
. encoding based on prediction from a particular frame and an encoding
based on prediction from a reference frame with motion
compensation.

Fig.3 is a block diagram showing the structure of the image
encoding apparatus according to the 2nd embodiment. In the figure,
20 indicates a motion compensation unit which generates reference
pixel values for the already encoded and decoded image signal of
a reference frame by performing motion compensation. 21 indicates

a mode selector which compares the difference value when prediction
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_out put a¥igh pﬁ*@jp&tfé@r‘é %‘ﬁd’@ when (RreiEtarns 1 /€

of the difference val ue calculator 5a corresponds to the prediction error
of the predicted change pi xel based apggthe al ready encoded and decoded

pi xel of the particular frane. The difference value cal culator 5a outputs
the difference value D to the node selector 21 and the switching unit 22.
The notion conpensation unit 20 subjects the already encoded and decoded

i mage of .the refere stored in the 3 _tq.the notion
conpensaf‘?o?fi‘rfﬁ?é{ gﬁ@%s%& E% e’ﬂﬁac,gteoFlgﬁggroe%¥9fsspazf%ﬁ§“§ﬁ§ngﬁaﬂ%<el of
t he partlcul ar i nput SI ased on the ., mption-conpensat ed to be
TodIqiE base I%’E‘or 5b.
The difference value calculator 5b subtracts the red| cted change I xel
fromt hethﬁe%@%ﬂ%éléﬁéﬁg@ pri& (re4RECBEE af FAmey @F*F‘fg LRt oL 0L The
difference value D' which is the output of the dlfference val ue
cal cul at thes5bweovrdypendbich hae phediseeléfrebibr ngrbenerpaetred eforchange
pi xel based on the already encoded and decoded pi xel of the particular
frame. Thecdiifgs end@ vidicatfscud asvitshinat pois twhdichdi selaatimcethal ue D
to the node selector 21 and the switching unit 22. The node sel ect or
21 conpadiésféehenowdalivengbrseépdmdireytia dlie entodimperodensedrcbddngy of the
difference value D and the difference value D' input fromthe difference
val ue cathelmbds seleatapd2bb dheto 9 dspiichitecte eaneded, tlooak ofl BLgsit he
predi ction method which needs a smaller bit nunber for encoding, and
out puts and the description is also the same an@Oomittédiéhdmdentifying signal

. an encodi ng node. The nobde sel ector 21
A description is given of the image encoding apparatus
according to the 2nd embodiment having the above-described
structure. When an input signal 1 which is a two-valued image
signal is input to the apparatus, the input signal 1 is input to N
the change pixel detector 2 and then input to the memory 3 and stored
in the memory 3. The stored input signal is used as an already
encoded and decoded reference image. The change pixel detector 2
receives the input signal 1 and detects the pixel which changes
. the two-valued pixel value. The change pixel detector 2 outputs
the detected result as a detected change pixel to the difference
value calculators 5a and 5b. On the other hand, the change pixel
predictor 4a reads out the already encoded and decoded reference
image of the particular frame stored in the memory 3, and predicts
a change pixel based on the particular input signal to be output
as a predicted change pixel to the difference value calculator 5a.
Following this, the difference value calculator 5a subtracts the

predicted change pixel from the detected change pixel to obtain
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(O W B A B e T R aae - PR SR LI - AT e S AR S R P R PR WL Nlean s Sese



outputs the encoding node "particular frane" if the code length is short
when the difference value D is encoded, ggr outputs the encoding node
"reference frane" if the code length is short when the difference val ue
D' is encoded, to the switching unit 22 and the encoder 8a. The
switching unit 22, responding to the output of the node selector 21,

out puts the dlfference val ue_D qutp P the difference . value cal cul ator
5a if the é’]é&gifﬁﬁe%%é'q © Bar t'qh(,euaéf" ¥’F%ﬂﬁ? valge Ryyppahsis fdePRFBRENCe
value D' out the difference value calculator 5b if the encoding
.node is "r é?fegéﬁééfffﬁﬁﬁ@@e veREe GHCYdEEOB IAHRITESPOPAS tEnERRIPFgdisEdon

sel ected by the node selector 21 and outputs an encoded signal 9a. The
encoder 8b exrsade$ the pragisteddirharge piceldparehod bie akready enceoded

si gnal 9b. The image encodi ng apparatus according to the 2nd

embodi ment anskdiecoededapictrli of thepantigwlarofnaieyg The oiiffearence ¥eluge

I nput 1mage signal 1 as the encoded and decoded pi xel values up to the
change pi xetalamildéescr bhedtpbbsethe wifffieremomrpplle D to thaenadwseldesori bed
operation is concretely explained, referring to Fig.4. Fig .4 shows a
nodel of a 2Wwandalthedswitceingiugpi&l 22indi cati ng white and bl ack pixels as
pi xels, simlarly to Fig.2 used for explaining the 1st enbodi nent. For the

sinmplicity of Mesabtpbhadomden@saptionasnith@opsashsbtsethe £Xaiyneficodeguni ng
that the processing is carried out pixel by pixel. In the figure, Fig.

4(a) shows dite deRdledsigigé .of fhe réfbresdw\frame stored in the memory 3

, the image signal of the reference frame and Fig. 4 (c) is a draw ng

FOT expl ai nidgné R tBERBRiDePRaBASR] TheldBrRRIPi el BrediAB} 4B predicts
the change pixel of the particular input signal based on the
motion-compensated pixel to be output as a predicted change pixel
to the difference value calculator Sb. The difference value
calculator 5b subtracts the predicted change pixel from the
detected change pixel and obtains a difference value D’’. The
difference value D'’ which is the output of the difference value
calculator 5b corresponds to the prediction error of the predicted

. change pixel based on the already encoded and decoded pixel of the
particular frame. The difference value calculator Sb outputs the
difference value D to the mode selector 21 and the switching unit
22.

The mode selector 21 compares the code lengths(the required
bit number for encoding) of the difference value D and the
difference value D'’ input from the difference value calculators
5a and 5b when respectively encoded, and selects the prediction

method which needs a smaller bit number for encoding, and outputs
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.indicates the change pi xel detected by the change pi xel detector 2
simlarly to the 1st enbodinment. Pc iggdicates an already encoded final

-pi xel . Pu indicates the change pixel of the upper-positioned scanning

| ine. Parts having rough slant lines indicate pixels which are not encoded
yet. The change pi xel predictor 4a, using the simlar way of prediction of
change pixels in the 1st enbodi ment, nakes a prediction based on the
change pi Xe¢ iplengAfyhed pisEral apadl enepetns i-ngthe medByseteFtor ¢4 t he
correlation and makes PO which is positioned on the sane horizontal

.posi tion evtRyta téfe epgofhed piads Cregtifalrje frane” bEstlhe ovrdedepwrthi cul ar
frame. Fig. 4 (b) shows the reference frame after the performance of
the notibs sorpenden theudlffQencehvateR)dpiensodpdedbr tentpitoiba ns

the predicted change pixel Pr. Accordingly, the difference value D in the
di f f er encencading aadeul a¢ferSeehérame’ i theecodd flangtteisPisharid wh@en The
difference value D' in the difference value calculator 5b becones 0, the
di f f er encendidffdrBnce | valuee DI Maie eneoded] e ahpaswitchiagcanit e tand he 2nd
enbodi nent as well as that of the 1st enbodinment, if the encoding is such
that a cogRe henvddtier 8ashorter code length is assigned to a difference val ue
as the difference fromPO is smaller, the code for the difference P1 and

PO has a shortis sigdeniagothit Er) esboh@ind e dief 8uepae &¥ @ mddke

Accordingly, the node selector 21 selects "reference frame” which outputs

the diffeggneeedd 21, satblies thBeiiFre@ehf8 vAEAE D output by the difference
- "reference frane" and the difference value D' are encoded and

ome t ng, eRe Qdad 32982 ! 59Ut £ UiheP ¥nkB81h Bl 1EOdLAG: SERPL Al titame”,
or outputs the difference value D'’ output by the difference value
calculator Sb if the encoding mode is “reference frame”. The
encoder 8a encodes the encoding mode selected by the mode selector
21 and outputs an encoded signal %a. The encoder 8b encodes the
output difference wvalue and outputs an encé:ded signal %b.

The image encoding apparatus accc;rding to the 2nd embodiment
performs encoding without any rounding error and stores the input

. image signal 1 as the encoded and decoded pixel values up to the
change pixel as described above, in the memory 3.

The above-described operation is concretely explained,
referring té Fig.4. Fig.4 shows a model of a two-valued image
signal, indicating white and black pixels as pixels, similarly to
Fig.2 used for explaining the 1lst embodiment. For the simplicity
of description, the processing procedure is explained, assuming
that the processing is carried out pixel by pixel.

In the figure, Fig.4(a) shows the input signal, Fig.4(b) shows




-~

,according to the 2nd enbodinent. Fig. 4(e) shows the result which is
obt ai ned by decodi ng the encoded si gn%h: As descri bed above, the inmage
- encodi ng apparatus according to the 2Z2nd enbodi nent, by the nenory 3, the
change pi xel predictors 4a and 4b, the difference value cal cul ators 5a and
5b and the notion conpensation unit 20, makes the prediction based on the
particular frame, and the prediction based on the reference frane, and
obt ai ns thee inlageesigredl vl Uese nstfiseenceattans eddciiar Mal ubs andinawinget ect ed
result; and by the node selector 21, switching unit 22 and encoders 8a and
. 8b, conpafes expdadnihgr e predicesohrivasdchenptedipartdcubasefirama. t
particular frame and fromthe prediction based on the reference frane, and
sel ect s timiidisftesr ehe echerigee piltiet hdéissctidie by ntiné rahiange dpix€hgidteciat
encodes the difference value, where, by wutilizing the correlation between

franes, theilkilanyiertie et etbodigenenCed NGdiCateRdar adrbadg drivdiedext ent.
Note that the inage encodi ng apparatus according to the 2nd enbodi nment

receives £l pPidl Si @&%'.ndhd&'t@%ktﬁé’cﬁéx%‘é(ﬁgﬂél Fech b SR ied

sel ected for respective blocks, that is, t encodi ng based on the

predi cti afpdidgt R8nRar t Pt ArmATHIP RRAGht BE an€NEOREN T Bl L hilha s

prediction wmththe reference franme using the notion conpensation are,

bl ock by |l 06k ar8VhbENethodleieRY Al ShiheE bl nhorasdeseridecdudiiy!

Al so, in the 1 nmage encodi ng apparatus acco gto

gai ct or S EE s R gD R RohG e SRR et Mibn IR OB,
el . HURNS ' idrdct ALSR BI3BHPLE LReOMABNSe TS Rl Y57 e Wlper-

positioned scanning line by utilizing the correlation and makes

PO which is positioned on the same horizontal position as that of
Pu the predicted change pixel based on the particular frame. L
Fig.4(b) shows the reference frame after the performance of the
motion compénsation unit 20. The change pixel predictor 4b obtains
the predicted change pixel Pr. Accordingly, the difference value
D in the difference value calculator 5a becomes 1, the difference
. Pl and PO0. The difference value D’’ in the difference value
calculator 5b becomes 0, the difference Pl and Pr. In the image
encoding apparatus according to the 2nd embodiment as well as that
of the 1lst embodiment, if the encoding is such that a code having
a shorter code length is assigned to a difference value as the
difference from PO is smaller, the code for the difference Pl and
PO has a shorter code length than that for the difference Pr and
Pl. Accordingly, the mode selector 21 selects “reference frame”

which outputs the difference D‘‘, so that the encoding mode
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«for exanple, "0 or '1' representing "the next pixel is a change pixel" or
“the next pixel is not a change pixel", gpespectively, and the difference
calculators 5a and 5b cal culate the two-valued signal. However, in this
case, it is not that the distance is encoded as descri bed above, but that
the outputs of the difference calculators 5a and 5b are encoded for the

respective pixels of the Jnpu ignal__1. As described above, the outputs
of the changg)‘%ﬁm’é?e TRt &B“éz éﬁd%ﬁﬁge’éﬂéﬁf’gé’a&iuﬁep pr 886 ceBFded ard 4b

have two v%l ues, which results in a sinplification of the encoding
process. PEERPSJThR fnopded sigpal putpulideydiheyinpparencesingcaPErrates a
3rd enbodinent of this_invention which perforns appropriate decoding for
encoded sPGRIFSLRARIERensNd IFBbPRABENENCc 4D nd (@l shrrs ithegestditnghich t he
2nd enbodi nent. Fig.5 is a block diagramshow ng the structure of the
i mmge decddi rRtapped RYdenodingi ket encaded3sdgeabodi nent. In the figure,
30a and 30b correspond to the encoded signals 9a and 9b of Fig. 3,
respectively. 38zd¢snftibwdesbavei ghel imageoenboding hppenatds rgroorddngi so
encoded, and 30b indicates a signal into which the difference value is
encoded. 3thei Pod catbesiimente oby rthehimehiode chdehet teasge pdlxeli predibtshs t he
encodi ng node is encoded and obtains a predicted

- 94- node andjdl} thaldif feliermecsa PuslegDeelatdtisCha dagBieand iaeSh@Bbn i Nt 0
which the difference value is encoded and obtains a decoded difference

val ue si gnalomp8dsatibrc ahes 20 SinhkeNithe predictibalbased bahawe phetpeetist ed
ues of change pixels in response to the
frame, and the prediction based on the reference frame, and obtains
the difference value between each predicted value and the detected
result; and by the mocie selector 21, switching unit 22 and encoders
8a and 8b, compares the difference values from the prediction based
on the particular frame and from the prediction based on the
reference frame, and selects the difference value which has the
minimum code length, and éncodes the difference value, where, by
utilizing the correlation between frames, the bit number required
. for encoding is reduced to a large extent.

Note that the image encoding apparatus according to the 2nd
embodiment receives the input signal 1 block by block and the
encoding mode is selected for respéctive blocks, that is, the
encoding based on the prediction with the particular frame and the
encoding based on the prediction with the reference frame using
the motion compensation are, block by block, switched, whereby

obtaining the above-described result.

Also, in the image encoding apparatus according to the 2nd
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. predicted node signal obtained by the decoder 3la. 34 indicates a decoded
I mge signal. The apparatus has the sgge nenory 3, the change pi xel
“decoder 10, and the difference value adder 11 as those in Fig.l and the
same notion conpensation unit 20 as that in Fig.3. Their descriptions is
the sane as those in the 1st and 2nd enbodinents, and is therefore omtted

her e. A description is given o he i.ma decadi appar at us

accor di ngeRPLREe™ Yy g tbﬁb&bﬁﬁgﬁt p%ﬁ%i\mé‘?tf'le‘ﬁof 925 éé’dc?fﬁgt Fggf‘gﬁ RBBGL.  The
I mge decodi ng apparatus accordi n%éé Q.the 3rd enbodi nent receives the
input si gpEedEBRLmiz ANA 4D PEERItRE doSt MR RifEL PUmMPRE) 4& Bkt EHaBAB0ded
mode has been encoded in the image encoding apparatus according to the 2nd
enbodi nernPixehd BReevemuitsigpbso PogaibPke doBHERt & thpevateed 849324, and

the predicted node signal indicating "particular frame" or "reference
franme" isfobteHampde, The eecdderepuesanhipg: Sthe qgxntepizebdis@lehrRgs t he
swtching unit 32. Al so, the inage decodi ng apparatus according to

the 3rd pikeld! ment*thecexepided dspuotsi grwngeopinelth tespectivedyal 9b
into which the selected difference value has been encoded in the image
encodi ng apgarhet diffexenal ngleelatverL6d ambobi caeltylagedthdeawa-wvpltesdi gnal
30b is decoded in the decoder 31b, and the decoded di fference
val ue i s ebimahed HoWaeetd e cimethiXl ametl, puts ishrotlechste thed idifstaapee iwal ue
into the difference value addition neans 11. On the other hand, the

change pi ¥gtodi¥cditdedcridedesstsreubutithatl tinadutgats dritheldreesencange of
*particular frame stored in .
calculators 5a and 5b are encoded for the respective pixels of the
input signal 1. As described above, the outputs of the change pixel

detector 2 and the change pixel predictors 4a and 4b have two values,

which results in a simplification of the encoding process.

Embodiment 3

An image decoding apparatus according to a 3rd embodiment of

this invention which performs appropriate decoding for encoded
. signals encoded by the image encoding apparatus according to the
2nd embodiment.

Fig.5 is a block diagram showing the structure of the image
decoding apparatus according to the 3rd embodiment. In the figure,
30a and 30b correspond to the encoded signals 9a and 9 of Fig.3,
respectively. 30a indicates a signal into which the encoding mode
is encoded, and 30b indicates a signal into which the difference
value is encoded. 3la indicates a decoder which decodes the signal

into which the encoding mode is encoded and obtains a predicted
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.the menory 3, and predicts a change pixel based on the particular inage
signal, and outputs the result as a progi cted change pi xel based on the
“particular frane into the switching unit 32. Al so, the notion
conpensation unit 20 subjects an already decoded inmage of a reference
frame stored in the nenory 3 to the rmtion corrpensation The change pi xel

pr edi ct or predlaclt sn%:g?]g_gﬁg%g@gs B'Jeeéoé) r ?}f L '3@4 %he t Sk gggd, cted

based t he prxel’ resul

change ba ed he refer ce frarre i nto h t.chin ni.t .3

The S ( CHRGhUARE DYSREEnGR| R LiFe Aohd OB%& %@%‘%m L §508ﬂ534b

out put the predlcted xels rfor ching accordjn to,the in

predi ct ed dl%@???ﬁ?laV %c?ﬂ‘%‘?ﬁgl Y, ﬁf Hé’vgs\fﬁaF@ﬁ sw&'n'FiE’ g@ UR{EcBif e

predi ct ed change pi xel based on the partlcul ar frarre out put by the change

pi xel pr edvitsheathe Prrdickedvadrssi et anﬁ@dﬁl%‘FJgﬁ'l&P Fegpatedo t
"particular franme", or selects the predicted change pixel based on the

reference pﬂ:eémtedtme Ipionad ebkaiechbyethe pegadaroBlap i34 dndicapes

predi cted node signal indicates "reference franme", and outputs the

pr edi ct ed acHengdegiimaiget sigmel. dCheecappaxs s has &t sawe mamory BL. the  The
difference value addition neans 11 cal cul ates a change pixel by adding the
pr edi ct ed chaaggepipieletiectder A0d dnd the diviferknog value adder 11 as those
- 96- unit 22 with the decoded difference val ue obtai ned fromthe decoder
31b, and dui pigsl ahe thes shine rvttilba chreparesgiiical urdidc @des that Tre Figh3nge

el decoder 10, based on the predicted change pixel of the change pixel .

di cti orhetandeberiptiohe dbande Banel bt 8hoesl ihy thee Idtf faneneadval ue

addition neans 11, encodes the pixel value
embodiments, and is therefore omitted here.
A description is given of the image decoding apparatus
according to the 3rd embodiment shown in Fig.5 as constructed above. o
The image decoding apparatus according to the 3rd embodiment
receives the input signal 30a which is the signal %9a into which
the selected encoded mode has been encoded in the image encoding
apparatus according to the 2nd embodiment, and the input signal
. 30a is decoded in the decoder 3la, and the predicted mode signal
indicating “particular frame” or “reference frame” is obtained.
The decoder 3la outputs the predicted mode into the switching unit
32.
. Also, the image decoding apparatus according to the 3rd
embodiment receives the input signal 30b which is the signal 9b
into which the selected difference value has been encoded in the

image encoding apparatus according to the 2nd embodiment, and the

input signal 30b is decoded in the decoder 31b, and the decoded

RS AT



« therebetween. The result of this decoding is stored in the nenory 3, and

I's output as a decoded i mage signal 395fromthe i mage decodi ng apparatus

according to the 3rd enbodi nent. For exanple, when the input signal is an
encoded signal in such a way as what is described wusing Fig.4 in the 2nd

enbodi nent, the result of decoding shown in Fig.4(e) is obtained.

Fig. 6isg. | ock dj s th t t | i ' f th
R R R e e At
i £ er o Lo IF RS S It L oo Ce 1 SRR vatuR eOf & stiing 1ani ¢ 53
" switches not the outputs. of th chﬁln e pix,l redictign neaps 4a and 4b,
but the out pAs GEREEIPRRSy s Chodse, ELEad RFH-Gham e SR @UH1BD |

this case, the encoded signal oytput b he i nmage .encqdi ng appar at us
accor di n@iFSa@ﬁéi%ﬂﬂiedeﬁBgﬁFﬁ%‘Fﬁ Jﬁ’éﬁetﬁ:‘%’ é'rbﬁr%?"r’aﬁ@i? §§@15%‘§3:,%red in
corresponding to the encoding node used in the encoding. Further, when the
appar at ushereagnerypBur andtgresiqtigeacthange pixel Qf@@@d@ﬁs‘gﬁ) pashicuéar
swtching unit is positioned to receive the outputs of a plurality of the
change piixepgedetaniek.s ang cutputgtheeresult jas ghpapdidated changs pégeti bed
above, the image decodi ng apparatus according to
-97- bheedr on eive ramtritculas £hame cbue thel swihcbbnglewuide S2-he encodi ng
node of the encoded signal, the decoder 31b which decodes the encoded
signal of thaldoffehenmetiahuepmpérsatfiznganiitx@0 pubdectsoan mdaeadga whi ch
edi cts the change pixel based on the particular frame, the change pixel
’edi cti decodedsiddgevofcla pefdrence tivame stored in the memory 3 to the

motion compensation. The change pixel predictor 4b predicts the
change pixel of the particular input signal based the motion-
compensated pixel, and outputs the result as a predicted change
pixel based on the reference frame into the switching unit 32.

The switching unit 32 into which the change pixel predictors
4a and 4b output the predic£ed pixels, performs switching a;:cording
to the input predicted mode signal. Accordingly, the switching
unit 22 selects thé predicted change pixel based on the particular
frame output by the change pixel predictor 4a if the input predicted
mode signal indicates “particular frame”, or selects the predicted
change pixel based on the reference frame output by the change pixel
predictor 4b if the input predicted mode signal indicates
“reference frame”, and outputs the preaicted change pixel to the
difference value addition means 11.

The difference value addition means 11 calculates a change

pixel by adding the predicted change pixel obtained by the switching

: . A :
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« Change pi xel based on the reference frame using the notion conpensation,
the difference value addition nmeans 1llgwhi ch perfornms decodi ng based on
*the predicted change pixel, and the change pi xel decoder 10, whereby the
switching unit perforns switching according to the predicted node obtained
by the decoder 3l1a, nanely the switching unit adaptively switches the
decodi ng based on the particular frane and the decodi ng based on the
r ef er encet¥tagg witickhs dergded diféeprres dréue abyaingd EOPIRE A§CPESEhe
encodi ng node which has been used in encoding. Therefore, the encoded

.signal e}ibciand pytenkddde rasuhe thdhensbange mixedndpecdppridhri ahely

decoded. Note that in the 2nd and 3rd enbodi ments there can be
prepar ed chargeupdixelydetodest difonbasedapr sthengredictedrchange pixeilcoéd nodes
can be used. Al'so, in the 3rd enbodi nent, when the encoded signal is

such a sthmahahpatpixel bredicthenokesks 4enarudl&étiewdhangehei xeads pbtaiined

sel ected encodi ng nodes, the apparatus receives input signals block by

bl ock, anply dhsadiffdrdenceceqpbe addipiadinetad Yindescodesl thergiotels vapjuecesses
bl ock by bl ock according to each encodi ng node, whereby the encoded signal

can be apphiensbetively.dehededsult of thdecoding is storedtihathamemody
An i mage encodi ng apparatus according to a 4th enbodi nent of this

i nvent i on3Manghisagapbuty 8k S¥tddEte smide s£§69T BAE donstk fadddecoding
prediction by the horizontal scanning and the encodi ng based on :
the predi ghpHrathis hBEorEIrd €al tisd 3MA &fbodiment. For example, when the
. input sigpal is an encoded signal in such a way as what is described
using Fig.4 in the 2nd embodiment, the result of decoding shown
in Fig.4(e) is obtained.
Fig. 6 is a block diagram showing the structure of an application -
of the image decoding apparatus according to the 3rd embodiment.
The difference from the image decoding apparatus shown in Fig.5
is that there are two difference value addition means lla and 11lb,
and the switching uni£ 33 switches not the outputs of the change
. pixel prediction means 4a and 4b, but the outputs of the difference
value addition means 1la and 11b. . In this case, the encoded signal
output by the image encoding apparatus according to the 2nd
embodiment can be appropriately decoded, corresponding to the
encoding mode used in the encoding. Further, when the apparatus
has a plurality of the change pixel decoders 10 and the switching
unit is positioned to receive the outputs of a plurality of the

change pixel decoders 10, the same effect is obtained.

As described above, the image decoding apparatus according to
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F|g 7 is a block diagram showi ng the structure of the inage
encodlng apparatus according to the 4tdy enmbodinent. In the figure,
*40a and 40b indicate horizontal scanners, and 4la and 41b indicate
vertical scanners. The other nunerals indicate the same as those

of the Fig. 3, and the description of the other numerals is the sane
as that in the 2nd enbodi nent, and is therefore omtted here.

A descri pEherndegpediatt hae B O8CPERT oila Whirhwipsogksotine ncoding
apparatus according to the 4th enbodi ment. Wen two-val ued signals
_as input Bogmabs the enguded @Hgﬁ?élapﬁhﬁaﬂagodemélmwlm §egiodes the
I's input to the change pixel detector 2a by being horizontally
scanned wehboddeshgnal ofittie dtfiferenctOvaluhethephange grixiel prediattsion
i nput to the change pixel detector 2b by being vertically scanned

by the vemtassil4asehhoprpddiictisuthbechandee pirpltbaseghah the partpiduiar
to the nenory 3 and stored therein to be used as an al ready encoded
and decodedame/ ettenehangmegeinél t peeqibrtiiionumeantr dbewhidte miwdiges the
pi xel detector 2a receives the horizontally scanned input signal :
1 and det grasg®i Eekél chaBgin@nt ehe/ aketérdricee| fradicasiridetb8angstion
pi xel detector receives the vertically scanned i nput signal 1

and det eCkgm féﬁgﬂﬁ&hm A9f t&kencd vEThdha@ t 36H 1H§§ns ThenskaNSS-forms

-99- pi xel detectors 2a and 2b output the result of the detection as

det ect ed e@e&@ﬁug%éséa &rptﬁéepx@cﬁ&%a%n\g@ P8 aHEAHY éhéﬁaér&xeib

&pectlvely he ‘ot her hand, the horizontal scanner 20b reads out

al reagﬁo&&c &?SG%%EQRg%%d&%{&ﬁ% g;ﬁiga,;g f st %A&Bf’dnf ame

stored in the nenory rizontally Scan erence I mge to

change pi xgl +RL CFEEI At 4P ricle® YU inkBob 2P Re dOEMLHIH, Chamely the

switching unit adaptively switches the decoding based on the

particular frame and the decoding based on the reference frame, -
according to the predicted mode corresponding to the encoding mode
which has been used in encoding. Therefore, the encoded signal
efficiently encoded in the 2nd embodiment can be appropriately
decoded.

‘ Note that in the 2nd and 3rd embodiments there can be prepared
a plurality of reference frames and three or more predicted modes
can be used.

Also, in the 3rd embodiment, when the encoded signal is such
a signal that is, block by block, encoded with the respective
selected encoding modes, the apparatus receives input signals block
by block, and obtains the respective predicted modes, and performs
processes block by block according to each encoding mode, whereby

the encoded signal can be appropriately decoded.
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»
4a bredicts change pixels to output the predicted change pixels to the
«i fference val ue cal cul ator 5a. Fol |lesMv ng this, the difference value
cal cul ator 5a subtracts the predicted change pixel fromthe detected
change pi xel and obtains a difference value Dh by the horizontal scanning.
The output Dh of the difference value calculator 5a corresponds to the
prediction error predicted by the horizontal scanning. The difference
val ue cal culator 5a outputs the difference value Dh to the node sel ector
21 and the switching wunit 22. On the other hand, the vertical scanner
-41b r eadsEWeRdinANt & r eady encoded and decoded reference image of the
particular frame stored in the nenory 3, vertically scans the reference
i mage to thehrlimage pheeding @érparetusbaceoxsiingutot ieltdnerbodhmept edf ct or
4b predicts change pixels and out puts the predicted change pixels to the
di f f er encthimlinwevtifion/vitich staptivedlyl switchedithe dnmwdidigf hesehon tied ue
cal cul ator 5b subtracts the predicted change pixel fromthe detected
change pipeédiotdiarbby theahdriiartaic scaahiing ind byhd keicvalihiCBAsSE A NY.
The output Dv of the difference val ue

-100- the pradiotich ber tre pendsidad skanaiagi ction error predicted by the
vertical scanning. The difference value cal culator 5b outputs the

di fference varig. Did @ bheckogiagieintehowidd 8Rd strictlirCBENgne Nhage2-

The node sel ector 21 conpares the code |lengths (the required bit nunber

for encodémedduig éggaﬁﬁﬁ&s?ééwﬁi\&ﬁj 8¢ dmBYal M. Th ¥R Begdid f erence

ue calcul ators and 5b when respectively
40a and 40b indicate horizontal scanners, and 4la and 41b indicate

vertical scanners. The other numerals indicate the same as those

of the Fig.3, and the description of the other numerals is the same
as that in the 2nd embodiment, and is therefore omitted here. ...
A description is given of the operation of the image encoding
apparatus according to the 4th embodiment. When two-valued signals
as input signals are input to the apparatus, the input signal 1
is input to the change pixel detector 2a by being horizontally
. scanned with the horizontal scanner 40a. The input signal 1 is also
input to the change pixel detector 2b by being vertically scanned
by the vertical scanner 40a. Further, the input signal 1 is input
to the memory 3 and stored therein to be used as an already encoded
and decoded reference image of the particular frame. The change
pixel detector 2a receives the horizontally scanned input signal
1 and detects pixels changing two-valued pixel values. The change
pixel detector 2b receives the vertically scanned input signal 1

and detects pixels changing two-valued pixel values. The change

Lt e e R T I e, O L O
S Ee M. oIMERR- i AR e
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L 3
encoded, and select the prediction nmethod which requires a smaller bit
<nunber for encoding, and outputs the igentifying signal as an encoding
*node. The node sel ector 21 outputs the encoding node "horizontal
direction” if the code length is short when the difference value Dh is
encoded, or outputs the encoding node "vertical" if the code length is
short MM differencg valcg\f'aa Dv is encoded, to the switching unit 22
and the ([deggctors 23 1and gy ONERYL U zesultesfobiar iptertinn @st put of

the node  selector 21, outputs the difference value Dh output by the

»

.di f f er enc@etRFLRS chpRYP RiFelsate thendiEfruernasy vabue dadculstpranialand
direction”, or outputs the difference value Dv output by the difference
val ue cal ¢ dieapPesivelYhe encoding node is "vertical direction". The
encoder 8a encodes the encodi ng node selected by the node selector 21 and
out puts an er¥odd¢ otheunlhard, Tthe bocrddentaBlscamnedesdOb heeads mut dihkf er ence
val ue and outputs an encoded signal 9b. The i mage encodi ng appar at us
accor di ngelreadyeencddashand idesntied peferense linagel &S she paediogl ¥t tfiewe

roundi ng the error and stores -101-

the i nputstomege ini gmaineoay 3,hdocericontsl hndcdascotios reifeekn¥al Uesge R t0 the
change pi xel as descri bed above, in the nenory 3. Fig.8 is a draw ng

for expl atie nhahge piveel garciingodi 4£dd RREpudl €ns WanRheoThy gheiicrage
encodi ng apparatus according to the 4th enbodi nent. The inage signal has

correl at i gnpriediche LRENGOBidelsake BEEHGEaIh yr@ai&@&é-cﬁ%eogi%ﬁf t

"ﬁge encodi ng nethod wutilizes these correlations for conpression.

o gg; Ni NG ttRe aRBELLSHdONvETud heatQUTAIGH | 9. | NELRERLAPT ¢ALL, t @RANO! 09V,
difference value calculator 5a subtracts the predicted change pixel
from the detected change pixel and obtains a difference value Dh
by the horizontal scanning. The output Dh of the difference value
calculator 5a corresponds to the prediction error predicted by the
horizontal sc;‘;mning. The difference value calculator 5a outputs
the difference value Dh to the mode selector 21 and the switching
unit 22. |
. On the other hand, the vertical scanner 41b reads out the
| already encoded and decoded reference image of the particular frame
stored in the memory 3, wvertically scans the reference image to
the change pixel predictor 4b to output the same. The predictor
4b predicts change pixels and outputs the predicted change pixels
to the difference value calculator S5b. Following this, the
difference value calculator 5b subtracts the predicted change pixel

from the detected change pixel and obtains a difference value Dv

by the vertical scanning. The output Dv of the difference value

eep

ey 4
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be seen in,-for exanple, MVR, the encoding is carried out based on only a
.correlation in either the horizontal dgpgection or the vertical direction.
*However, if the image is observed locally, either of the correlations in
the horizontal or vertical direction is sonetinmes the strongest. For

exanple, as shown in Fig. 8, if the correlation in the horizontal

direction is stronger than that in the vertical direction, the prediction
error of FReCEIBkRYe Sbi srrespondg g tRe Pregiction egges RIeE AeCRY higed on
the prediction in the vertical direction rather than based on the

predi ct i oNeFki¢ak scRBRIRGNt Aheiiiforepfre rtuegaladabPEmP PREPURE ddieng

efficiency to be inproved. Accordingly, switching the vertical-direction
predi ct i ofifference NoiuedPN &lo- the mede Gelectdr 23 endddwosuihghing wii& nat ure
of the image largely contributes to the inprovenent of the encoding

ef ficiencg2. As descri bed above, in the i mage encodi ng apparatus
according to the 4th enbodi ment, by including the horizontal scanners 40a
and 40b, the Veetnadd ssdaatersillicompactesd]the tdueleclangthpitisd required

-102- detectors 2a and 2b, the nenory 3, the change pixel predictors 4a
and 4b, abditthentdid foreamsodialg)eot alheutiaf fererfive #alludéd,DH Bad Pv ddigefd on i S
performed in the horizontal and vertical directions, and the difference

val ue bet fieem tHeedpfediehes wadsecalmhlaliors dki astiesh Wael tededtiaR1ght ai ned
for both the directions; and by including the node selector 21, the

SWi t chi ngeHBbde@” andnskeldte: tR6GREALEt Bon aBEh8A wHilks sbdibrengasnid10@t he
iedl ction by the horizontal scanning and the difference fromthe

di cti oBiPYmiMer for encoding, and outputs the identifying signal as an
encoding mode. The mode selector 21 outputs the encoding mode
“*horizontal direction” if the code 1length is short when the
difference value Dh is encoded, or outputs the encoding mode S
“vertical” if the code length is short when the difference value
Dv is encoded, to the switching unit 22 and the encoder 8a.

The switching unit 22, responding to the output of the mode
selector 21, outputs the difference wvalue Dh output by the
difference value calculator 5a if the encoding mode is “horizontal
direction”, or outputs the difference value Dv output by the
difference value calculator 5b if the encoding mode is “vertical

- direction”. The encoder 8a encodes the encoding mode selected by
the mode selector 21 and outputs an encoded signal 9a. The encoder
8b encodes the output difference value and outputs an encoded signal
9b.

The image encoding apparatus according to the 4th embodiment

performs loss-less encoding without rounding the error and stores

seane oo - vr e
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vertical scanning are conpared and the difference value which has the

J4m ni mum code length is selected and efgpded, whereby the bit nunber -
required for encoding by utilizing the |ocal change of the horizontal and
vertical correlations can be reduced to a |large extent. Not e that, also
I n the i mage encodi ng apparatus according to the 4th enbodi nent, the input
signal 1 .is input block hy blLock and the encoding node is, also selected
for respddid d8PHEOHRRGE BigRatsl afdhe,ppsrdednskAeepded Rl Walpes

swi tching the encoding based on the prediction by the horizontal scanning
.and the &Wtdd@ teheBaIRPL%He a5r BFEE1RAA RPQYse RBr FROMRYMOBYE ahni ng, bl ock
by bl ock, whereby the above-nentioned effect is obtained. Furt her,
al so in the ifigé épcodrayingfaractslanintdihey the schpning dimestilomst as
wel | as the 2nd enbodinent, it is possible that the change pixel detector
2 and t hexshawgtcheddly phedinags encadingdptaratupacoradingetdithades (pi xel
nunber) to a change pixel, but a two-valued signal representing the state
of the clemigeliskent. The image signal has correlations inl€lSe horitdemtpilxel ,
wher eby the process | oad can be reduced. Enbodi ment 5 An i mage
decodi ng appareatticadc addrdchijon®. a Theé thrienb aghrtheitiaged feridtidd nigh wsthiodn
appropriately decodes the encoded signal which is efficiently encoded by

t he i nagaitdndedisnghepearcintelacionsi fgr ioompres4ibnenbedhgephing theFi 9. 9

is a block diagram showi ng the structure of the image decodi ng apparatus
accor di ngagpl ildae ibh o ghe didrieil adfiohhirs the prior art technology, as can
‘ be seen in,- for example, MMR, the encoding is carried out based
on only a correlation in either the horizontal direction or the
vertical direction. However, if the image is observed locally,
either of the correlations in the horizontal or vertical direction
is sometimes the strongest. For example, as shown in Fig.8, if the
correlation in the horizontal direction is stronger than that in
the vertical direction, the prediction error of the change pixel
at the pixel position becomes smaller based on the prediction in
. the vertical direction rather than based on the prediction in the
horizontal direction, whereby enabling the encoding efficiency to
be improved. Accordingly, switching the vertical-direction
prediction and the horizontal-direction prediction according to
the nature of the image largely contributes to the improvement of
the encoding efficiency.
As described above, in the image encoding apparatus according

to the 4th embodiment, by including the horizontal scanners 40a

and 40b, the vertical scanners 4la and 41b, the change pixel




*

invention. In the figure, 40b and 41b are simlar to those of Fig.7, and
the other numerals are simlar to thogﬁ)pf the 3rd embodi nent, and their
*description is simlar to those of the 3rd and 4th enbodi nents, so
therefore is omtted. The operation of the i mge decodi ng apparat us
according to the 5th enbodi mrent as constructed above is explained. The

I mge decodi ng apparatus_according to the 5th enbodi nent receives the

i nput  si gAatestRrswiacANA 2R hEhe| HeEerv S, Bee chengk pixelspredietorsm=oded
node has been encoded in the i mage encodi ng apparatus according to the 4th
.enbodi nengndadl, t kad e i ffierengea vaduge madedlators hbadeondddb,31the and
the predicted node signal indicating "horizontal direction"” or "vertical

di recti onpredicpicn hederfiremedebntibe I34E zontplitand hertpiaxdi di edctibsies,i nt o
the switching unit 32. Al so, the imge decodi ng apparatus according to

the 5th entotheedifferenvesvahae i bgtweai gttd P vedh valuehersd gl 9b
into which the selected difference val ue has been encoded in the

- 104- detsetehoeduly hppeiat whtadned dfsig boght Hige Hifrerftiofsieata Hpd the
i nput signal 30b is decoded in the decoder 31b, and the decoded difference

val ue is phehiditdy tHee mdeieodelledtbr 021 putite tha téBgagdedni€i 33 erangecp@l ue

into the difference val ue additi on neans 11. On the ot her hand, the

hor i zont abnesd@eHErs«Und egisls g difﬁer%h&@aéiéoﬁnﬁﬂéegr&%%ﬂf&ﬁp {1 erence
h , hor1 zont al

i mage of the particular frame stored in the nenory |y scans

and out puberintzAl SEAAAEng ldROENE QiR eRRB0R- A XAL A GG A7 il
aiﬁ . Pre Icts .change pi xel s and out puts the result as predicted
nge pi¥&tSical scanning are compared and the difference value which has

the minimum code length is selected and encoded, whereby the bit
number required for encodin§ by utilizing the local change of the
horizontal and vertical correlations can be reduced to a large
extent.

Note that, also in the image encoding apparatus according to the
4th embodiment, the input signal 1 is input block by block and the
encoding mode is also selected for respective blocks. That is, the

. apparatus performs adaptively switching the encoding based on the
prediction by the horizontal scanning and the encoding based on
the prediction by the horizontal scanning, block by block, whereby
the above-mentioned effect is obtained.

Further, also in the image encoding apparatus according to
the 4th embodiment as well as the 2nd embodiment, it is possible
that the change pixel detector 2 and tbe change pixel predictors
4a and 4b output not the distance (pixel number) to a change pixel,

but a two-valued signal representing the state of the change of
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to the switching unit 22. On the other hand, the vertical scanner 41b
Jreads out the already encoded and decgged reference i mage of the
*oarticular frane stored in the menory 3, vertically scans the reference

i mage to the change pixel predictor 4b and outputs the sanme. The predictor
4b predicts change pi xels and out puts the predicted change pixels to the
swi tching unit 22, The switching unit 22 into which the change pi xel
pr edi ct or $he4apizpd, MhexRPLithenBrpreth cicdd prrePe, rgsiceEns swit chi ng
according to the input predicted node signal. Accordingly, the swtching
.unit 22 selects the predicted change pi xel based on the horizontal

scanni ng out put by the change pixel predictor 4a if the input predicted
node si gn&@mboddmente® "horizontal direction", or selects the predicted
change pi xel based on the vertical scanning output by the change pi xel
predi ctor 4b Anh tinage ngetodingd appataturiaccogdahg tod ddifeh embodinaht
direction", and outputs the predicted change

- 105- pifxehis drventdionf approprisdely dechdesotheeamsoded signal Wieich

di fference value addition neans 11 cal cul ates a change pixel by adding the

predi ct ed ighafigecientsly ebtatedbpthehtmsys tepltoadng Ua(}iﬂar&%uboaébér&iﬁ@ded
di fference val ue obtained fromthe decoder 31b, and outputs the result to

t he changeopickel 4eiecaftssdikiént[he change pi xel decoder 10, based on the
predi cted change pixel of the change pixel prediction nmeans 4a and the

change pixel @hhabned a Widdke qdhbtSh SHwival YBe 38Ehidire"BENEhd Lim&gis 0des
‘?’Dpl xel value™ therebetween. The result of this decoding is stored in the

'y 3qe@BAih§ UPtAthtas aciecadRd RS 6PR! edbobindhd "o NBYSs

decodi ng
invention. Inthe figure, 40b and 41b are similar to those of Fig.7,
and the other numerals are similar to those of the 3rd embodiment,
and their description is similar to those of the 3rd and 4th
embodiments, so therefore is omitted.

The operation of the image decoding apparatus according to the
5th embodiment as constructed above is explained. The image
decoding apparatus according to the 5th embodiment receives the

. input signal 30a which is the signal 9a into which the selected
encoded mode has been encoded in the image encoding apparatus
according to the 4th embodiment, and the input signal 30a is decoded
in the decoder 3la, and the predicted mode signal indicating
“horizontal direction” or “vertical direction” is obtained. The
decoder 3la outputs the predicted mode into the switching unit 32.

Also, the image decoding apparatus according to the 5th
embodiment receives the input signal 30b which is the signal %

into which the selected difference value has been encoded in the

RS T - S o . I S DLTEREES IO, o et Thos
Badad . Sk AR At CRe e En Dbk, e, dmain e et - R R T P N L N A S
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appar atus according to the 5th enbodi nent. As descri bed above, the

. mage decodi ng apparatus according to gghe Sth enbodi nent has the decoder
31a whi ch decodes the encoding node of the encoded signal, the decoder 31b
whi ch decodes the encoded signal of the difference val ue, the change pi xel
predi ction neans 4a which predicts the change pi xel based on the

hori zontal -di recti on scanni ng, the change pixel prediction neans 4b which
predi cts £Rade Wlﬁﬁx@p%%&f BRCPFILALLEP| g 4ghretadimendeaandiche t he

di fference val ue addition nmeans 11 which perforns decodi ng based on the
predi ct ediBREhgeigade30Papg deeodathrige thexdecodrir 3ddr 20d therdegoden
switching unit perfornms switching according to the predicted node obtained
by the deddfifersice vaduvelis ohtainad .t cBheglegoder idpoumltys st ddesdedie
decodi ng based on the horizontal-direction scanning and the decodi ng based
on the véifferench redieonntoatime nij,fizrencdi value dduidtjioadnesrs bbde

- 106- correspondi ng to the encodi ng node whi ch has been used in

encodi ng, anOntthez eftdrer hhadendesldbrizgnshl edddrriecanbp eeasasesut ncide 4th
enbodi ment can be appropriately decoded. Note that in the 5th

enbodi menaliésde ensoded anidistdded refRgencdetRdiegf AR PR tUTuMIrCHr drfe
constructed based on the structure shown in Fig.5 of the 3rd enbodi nent,

however, bbere@partidifeniary 3DaoeoRcAEANTLEChRs 8 Gutblies Hird/fd £l fehiown in
Fig.6 of the 3rd enbodinent, or as described in the 3rd enbodi nent the

swi t chi Ngimygé ttcCBRe [MRigeepi g préaibtsy 4hhe 1¥Rapss fivs! 492@9&:{ id the

iip enbodi nent, and it is also possible to perform appropriate &écodlng 
change pixels and outputs the result as predicted change pixels

to the switching unit 22. .

On the other hand, the vertical scanner 4lb reads out the
already encoded and decoded reference image of the particular frame
stored in the memory 3, vertically scans the reference image to
the change pixel predictor 4b and outputs the same. The predictor
4b predicts change pixels and outputs the predicted change pixels
to the switching unit 22.

The switching unit 22 into which the change pixel predictors
4a and 4b output the predicted pixels, performs switching according
to the input predicted mode signal. BAccordingly, the switching
‘unit 22 selects the predicted change pixel based on the horizontal
scanning output by the change pixel predictor 4a if the input
predicted mode signal indicates “horizontal direction”, or selects
the predicted change pixel based on the vertical scanning output
by the change pixel predictor 4b if the input predicted mode signal

indicates “vertical direction”, and outputs the predicted change

s Teyen ot L e 4 YR
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Al so, in the 5th enbodi nent, when the encoded signal is such a signal that
".is, block by block, encoded with the epgoding nodes selected for
» respective bl ocks, the apparatus receives input signals block by bl ock,
and obtains the predicted nodes for respective bl ocks, and perforns
processes bl ock by bl ock according to respective encodi ng nodes, whereby
the encoded sjignal can be approprjately decoded. Enbodi nent 6 An
i mage encB¥kely Ehpdeacitaxenrai Kty sdBLAcBnBedRFet- of this invention
wth greater efficiency encodes nulti-valued i mage signals. Fig. 10
_is a block diBeeatEiriangs Medust peedtien greans i cudatedi AgChAPGF at us
according to the 6th enmbodinent. In the figure,
-107- rixéhpytaddipeathe prediched chepge péxphmips 2dned dhivnghe spakahing
according to the 6th enbodinent as a nmulti-valued signal. Thus, what is
di f f er ent uhivrd2 ke tise dedocdidndhfféxendenvalhe ahtainedafoen thei geabdes i nput
and processed and that there is included two encoders. The other points
are sim | 3lbt caridiasepat st hbe 1sésulnied thenchankee pdest r detoder G0 .t hEke i s
simlar to the 1st enbodinment, and is therefore omtted. A

descri pti ehange Pl decoberi hbgebased bmgheppaedicised ateoige pgxed bhe 6th
enbodi nent as constructed above. Wen the input signal lais input, the

change pi ¥Bk dIRiRe! Pixdl predithion nBdrds 4y alndethé kblahgsi el obeapaeas the
pi xel value at the fina
by the difference value addition means 11, encodes the pixel value

. therebetween. The result of this decoding is stored in the memory
3, and is output as a decoded image signal 34 from the image decoding
apparatus according to the 5th embodiment.

As described above, the image decoding apparatus according to
the 5th embodiment has the decoder 3la which decodes the encoding
mode of the encoded signal, the decoder 31b which decodes the
encoded signal of the difference value, the change pixel prediction
means 4a which predicts the change pixel based on the
horizontal-direction scanning, the change pixel prediction means
4b which predicts the change pixel based on the vertical-direction
scanning, the difference value addition means 11 which performs
decoding based on the predicted change pixel, and the change pixel
decoder 10, whereby the switching unit performs switching éccording
to the predicted mode obtained by the decoder 3la, namely the
switching unit adaptively switches the decoding based on the

horizontal-direction scanning and the decoding based on the

vertical-direction scanning, according to the predicted mode




-~encodi ng and the decoding position with the pixel value at the next
“position, and judges whet her each pix§é§corresponds to "change" or to
«"non-change". Thereafter, a change piXel" nunber, the nunber of pixels
which is judged as "change", is cal culated, and conpared wth the given
val ue. Here, the given value is assuned to be 60. The pixel which is
judged as "change" and of which the change pi xel nunber is beyond 60 is
def i ned asoeredpsorghngi beekthe amtadiagmods whi hes dednposid inenabdiiheg, change
pi xel are output as a detected change pixel to the difference val ue :
_cal cul at oind, tHd¥efolranghe péreddediedaial 4Pfpdiknthe encedel iBathe 4thOn the
ot her hand, the change pi xel predictor 4 reads out the already encoded and

decoded rghiesEintht aaebel appogardteqyl aecbdede stored in the menory 3,
and predicts a change pi xel based on the particular input signal, and

outputs the nestd terds #nPrrdiseéhedmbodiment theBaNOE dRkxeind® e idiabker ence
val ue cal culator 5, the difference value adder 11 and the change pi xel

decodi ng. gEagPing ipliht a5 CRiScn VAL UsorftlzkidklOBaSed Wi A Scihiprlizedi cted

change pi xe frnomt det ect ed change pi xel and obtains the difference
ndder 11, SRR FERE G 8 BB CRE BB e b e B noe
B er e ORI EELS 4o s SRS SR SR g6 0Sa5hagge P Xe!
Be' i nput S o 8r, A8 e B iph ErHoHE] FriSathBRE Snd ek eeBIREG . *ang
val 522?(12“%{]% ! X?L?%lﬁgéegﬁixggcg#pr{& Io% ptLﬁe cﬁgﬁ&‘g Ei‘)iecie)iecliescoe}:{]eq: E.Qetﬁjei fot%r ence -

embodiment, and it is also possible to perform appropriate

decoding.
Blso, in the 5th embodiment, when the encoded signal is such
a signal that is, block by block, encoded with the encoding modes
selected for respective blocks, the apparatus receives input
signals block by block, and obtains the predicted modes for
respective blocks, and performs processes block by block according
. to respecitive encoding modes, whereby the encoded signal can be

appropriately decoded.

Embodiment 6

An image encoding apparatus according to a 6th embodiment of
this invention with greater efficiency encodes multi-valued image
signals.

Fig.10 is a block diagram showing the structure of the image

encoding apparatus according to the 6th embodiment. In the figure,

- T e e T T e e T o S A TR, T
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Signals 9a and 9b, respectively. As descri bed above, in the imge
encodlng apparatus according to the enbodi nent having a structure
Timlar to that of the 1st enbodi ment, whether there exists the change or
not is judged pixel by pixel, the number  of pi xel s which are judged as

"change" is calculated, and i f t he nunber of pixels judged as "change" is
equal to or greater than the threshold, they are defined as the change

pi xel , wheRebypwot sbgnad i k2 i £spéspub g0t &hperfagen eheoding | appasatuedi ng for
only two-val ued i mages, but also for nmulti-valued i nmages. Enbodi ment 7
An i mage alecwntling app’el'mtﬁt@ epbodifiery 86 a militiewbddedesigrafl. Thus,

-109- this invention decodes the encoded signal encoded by the inmage
encoded ayipsr dsudd Hierendi fipnt the Hest6ehbaeddmeoitnts tthandclob tail s -aalued

mul ti-val ued signal. Fig. 11 is a block diagram show ng the structure
of the i nminaldecodimmtapar ginicessedr dhagthat t BrRe#é hienbadi v@ed . tis t he
figure, a decoder 3la decodes the encoded signal into which the pixel

val ues oéneddIge PITIR Sotifer griotted arthasigiacadero3nodectestideigacoded
signal into which the predicted difference values are encoded. The other

poi nt's ar emiSodiidedt .t O MHROSRSribtdoR- ofh%éeécrlbptsﬁﬂlai» tohegee pﬁegets is
simlar to those of the 3rd enbodinent, and is therefore onmtted A

descri pti @fbddin@intenagd {haHorRES-EeaRMliv appar at us

A description is given of the image encoding apparatus
according to the 6th embodiment as constructed above. When the
input signal la is input, the change pixel detector 2, for this
multi-valued input signal, compares the pixel value at the final
encoding and the decoding position with the pixel value at the next
position, and judges whether each pixel corresponds to “change”
or to “non-change”. Thereafter, a change pixel number, the number
of pixels which is judged' as “change”, is calculated, and compared
with the given value. Here, the given value is assumed to be 60.
The pixel which is judged as “change” and of which the change pixel
number is beyond 60 is defined as a change pixel, and the pixel
value and position of the change pixel are output as a detected
change pixel to the difference value calculator 5, the change pixel
decoder 10 and the encoder 8a.

On the other hand, the change pixel predictor 4 reads out the
already encoded and decoded reference image of the particular frame
stored in the memory 3, and predicts a change pixel based on the

particular input signal, and outputs the result as a predicted




4

paccording to the 7th enbodi nent as constructed above. The inage decoding
apparatus according to the 7th enbodi 1t receives the input signal 30a
*which is the signal 9a into which the pixel values of change pixels have
been encoded in the i mage encodi ng apparatus according to the 6th

enbodi nent, and the input signal 30a is decoded in the decoder 31la, and
decoded pi xel values are obtained and the decoded pixel val ues are out put
to the cleh@pgepbirel dexsherdiifiference nludcadrnéetandy, thaediffgrengscodi ng
apparatus according to the 7th enbodi nent receives the input signal 30b
_whi ch i s wdlaiesagadat 11%nd khe ahizinge pirelpdedidingindans er Ghecdifffarendeave
been encoded in the inage encodi ng apparatus according to the 6th
enbodi nentalueapdltheatoplB ssbgyratt30the preddoted ¢haridee pdeebdEromthe and
decoded difference values are obtained and the decoded difference val ues
-110- ddtedtedpdhande pikel anrpebta s thecdifferthce valudantihsatgddtey hand,
t he change pixel predictor 4 reads out the already encoded and decoded

ref er enceridepgretrened ralided e’ ¥ncddefnBb RirRlidifFepefibanatiddxt xal. based
on the particular imge signal to output the predicted change pixel to the

change pipt qdeeosBice ¥B188Gadek! £r 8888 tH U@ gebdlidted RBadbElSRNCE

val ue adder 11 adds the input predicted change pixel and the difference

| ue, e I ’ h
val ue degaggaegﬂ% giéfge&eﬁcé &bk, afe?1<§ &ﬁ-[ﬁh?é‘ﬂﬁe @_es%lltc\?&eﬂs rchaﬁge%&él ange

pi xel codes the pix val'ues of pixels up to the“change pixe

and t hei F}Hé{&ﬁ:lde\f:ahﬂ‘?y%fget- Eﬁaﬁ&%@ﬁ% ié@%cégé’f ﬁ% aac{sﬁgs :ﬂn%;giéefqgalﬁe%r es t h-e

is)ult e enor escri above, ecodi ng
Whar at us, aeoriLng, 19 chfenbhie FROS THA tAEHHY 95E08YE 288 MR

pixel based on the input, and stores the result in the memory 3.

The encoders 8a and 8b encode the pixel values of the input
change pixels and the difference values, and output the encoded
signals 9%a and 9b, respectively.

As described above, in the image encoding apparatus according
to the 6th embodiment having a structure similar to that of the
1st embodiment, whether there exists the change or not is judged
pixel by pixel, the number of pixels which are judged as “change”
is calculated, and if the number of pixels judged as “change” is
equal to or greater than the threshold, they are defined as the
change pixel, whereby.not only is it possible to perform the similar
encoding for only two-valued images, but also for multi-valued

images.

Embodiment 7

An image decoding apparatus according to a 7th embodiment of




e e N

signal into which the pixel values of change pixels are encoded and the
decoder 31b whi ch decodes the encoded signal into which the predicted
difference val ues are encoded, whereb¥9+ he encoded signal encoded by the
i mmge encodi ng apparatus according to the 6th enbodi nent can be
appropriately decoded to obtain a nulti- valued inage signal.

Enbodi nent 8 An i mage encodi ng apparatus according to an 8th

enbodi meghi8f int&hEidd\RRbHRE ERECLNESIAD Ai@gﬁz ?ﬁ%ﬁ%‘?@sﬁé gl 2

transparency signal indicating the ratio for syn an 1 mge" and a

bl xe! | ¥ akiiBodid bpardtdNab oLty WRAlhedBth AR RahdPthbatng 5 o

signal with reference to a erence i nage. 'S a

show ng LRgest : he i mage decodi ng apparatus according to the 8th
enbodi nment . :I%ne}%tﬁ}eéq %glggigi 60a i ndi cates a pixel value signal. 60b

tr anspar ency TLRar S Aoikest SHBaram P st " R5FRe IR | mmge
i cat cdeSBRBEPERARTER furdetthd 5 eori catedieny oin e fidte,
encodod AMkISRIdEl WIBgE. oLAIarR HESd e S olee, Tmges, 02 dnd 020
Whi Gh pePE SRR PORE Lo ARe S i THF CPRBIFRgE Sgras Sherereateady
encoded apnd decoded reference frame. to generate reference pixel val ues.
64a and B839nahantgmbich the predicted difference values are encoded. The

other points are similar to those of Fig.5. The description of

these points is similar to those of the 3rd embodiment, and is

therefore omitted.

A description is given of the image decoding apparatus
according to the 7th embodiment as constructed above. The image
decoding apparatus according to the 7th embodiment receivés the
input $ignal 30a which is the signal 9a into which the pixel values
of change pixels have been encoded in the image encoding apparatus

. according to the 6th embodiment, anci the input signal 30a is decoded
in the decoder 31;1, and decoded pixel values are obtained and the
decoded pixel values are output to the change pixel decoder 10.

On the other hand, the image decoding apparatus according to
the 7th embodiment receives the input signal 30b which is the signal
%9 into which the predicted difference values have been encoded
in the image encoding apparatus according to the 6th embodiment,

and the input signal 30b is decoded in the decoder 31b, and decoded

difference values are obtained and the decoded difference values



di fference value cal cul ators which calculate the difference val ue between
the input signal and the notion-conpHosated signal, and output the

di fference value. 65a and 67b indicate encoders which encode the notion
vectors. 67a and 65b indicate encoders which encode the difference val ues.
66a and 68b indicate encoded signhals into which the notion vectors are

encoded g7gu @gﬂédic&gg}ge §9§%g%c%hggaié into which the difference

val ues are en ed ron IS given of the image encodi ng

apparatus  BEoOieiigetonthe il ?ﬁﬁ&% G2hL, G- cRUBLLUE LA APgYE. e | mage

encodi ng appar us accor nent recei ves I nage S|gnals
as the % xel ,val ue naI
t

e bransparency
rere, t ReTEPR TSRS ?%?0 Z5EReeh T SRS AR e ATy by Used
for explaini e r|or art and i,ndi ate what  ratio ., s used f
Synt heuis 85@315 %@ chgige PixeL BESRE Ehanwtlsﬂ 2B P89S SERAL The
pi xel value si gn 60a i ut, to the t he notion detector 62a
and t het8i ‘P‘FEP‘%?]E@GVEFGQJ'EE‘F&EW%I’Iﬁg éhﬁ Change PaxepaferRiesi gnal
60b is input to the nmenory the _notion detector 62b_and the difference
val ue caPcardidiiference Vﬁk'be ‘adder e e ghlferengevalyeaaddercdh perform
detecting notions by conparing the input _signals with the already encoded
and dec the xiaputaRresicsrtararge pisnd aed dihecddffprgaceevalurn from
the nenory 61, and obtain notion vectors of each input signal. The
moti on wadteRtwrs the st valthe shange pispl darsdlenylneT hangalet ect or

‘Za are output to the encoder 65a, the notion
pixel decoder 10 decodes the pixel values of pixels up to the change

pixel and the pixel value of the change pixel based on the input,
and stores the result in the memory 3.

As described above, the image decoding apparatus according to
the 7th embodiment has the decoder 3la which decodes the encoded
signal into which the pixel values of change pixels are encoded
and the decoder 31b which decodes the encoded signal into which
the predicted difference values are encoded, whereby the encoded

‘ signal encoded by the image encoding apparatus according to the
6th embodiment can be appropriately decoded to obtain a multi-

valued image signal.

Embodiment 8

An image encoding apparatus according to an 8th embodiment of
this dinvention receives an image signal consisting of a
transparency signal indicating the ratio for synthesizing an image

and a pixel value signal, as an input signal, and encodes the input



conpensation unit 63a and the nenory 61. The notion conpensation unit 63a
reads out the pixel value indicated.-pp.the notion vector of the pixel

val ue signal fromthe nmenory 61, and outputs the notion-conpensated val ue
of the pixel value signal into the difference calcul ator 64a. The

di fference cal cul ator 64a cal cul ates the difference value between the

I nput pixel val ue signal and I on- conpensated val ue and obtains the
sane, aﬁ‘&‘%ﬁ#pﬁf t?‘l%le 'engrE%gge %/) fr%er;{é(? £f189€encoder 67a. The notion

vector of the pixel valye signal is encode in the enc&ceitﬁr 65a t o becone
encoded sig é?'géal,s \ﬁﬂH@cgtfglagtﬁaﬁ éﬁ@ﬂ&%g G EGEUCERER Rl PR LRR9®ncoder
67a to beco encoded . . -113- si gnal
Gga.  SeC3ling HABFTEEHS BA6PFEING S the BENBOMiEREpar SAHSFARUFE: oby a ned
fromthe notion detector 62b 5.3 ouf put. to_the encoder 67b, the notion
conpens &PRotndIFAteR B Bivek FBLREnBigpad:. ¢ IRsicahes & HEERSBRFERCYni t 63b
perforns notion conpensation for the transparency signal, and outputs the
obt ai ne@ifbeieon dhSpaixaledvalng yeigral nandi ther dxepsparercyaféanator 64a.
On the other hand, the difference value cal culator 64b outputs the
obt ai negoastitubgce inage ssigalhanth@ngerirwpt dionither ipage enecdiing
Simlar to the pixel value signal, the notion vector of the transparency
si gnal iBppasatedeaceording tactier8eyrrhpdimenteashinpuic ciamadisgnabl 68b, and
the difference value is encoded in the encoder 65b to becone the encoded
si gnal deébicathe Bemomhbbitinbearposanhleshinpes datasucheye preicushyodi ng,
‘) that the encoded input signal is stored in the nenory 61 and is used.
or encedicnded udrsd glemodednitgrge signals used as reference images. 62a
and 62b indicate motion detectors which detect motion with the
reference images to output motion vectors. 63a and 63b indicate
motion compensation units which perform motion compensation with
the image signal of the already encoded and decoded reference frame
to generate reference pixel wvalues. 64a and 64b indicate
difference value calculators which calculate the difference value
between the input signal and the motion-compensated signal, and
output the difference value. 65a and 67b indicate encoders which
encode the motion vectors. 67a and 65b indicate encoders which
encode the difference values. 66a and 68b indicate encoded signals
into which the motion vectors are encoded. 67a and 65b indicate
encoded signals into which the difference values are encoded.
A description is given of the image encoding apparatus
according to the Bth embodiment as constructed above. The image

encoding apparatus according to the 8th embodiment receives image

signals, as the pixel value signal 60a and the transparency signal



si gnal s(not shown). As descri bed above, the inmage encodi ng appar at us
aecording to the 8th enbodi nent hasiidie notion detector 62a, notion
conpensation unit 63a, difference value cal cul ator 64a, encoder 65a and
encoder 67a, all of which process the pixel value signal 60a, and has the
notion detector 62b, the notion conpensation unit 63D, the di fference

val ue ca%qigl aﬁ%or 64h, the encoder 65b apd.the ﬁgcoder f u%l of, whi ch
process ﬁﬁ%‘pa &aEFB%?n%%ﬁl%ﬁ r &ByS4 stdRel At BMHAR  and
t he transparenc na are paratelg ubgectedtothe notion detection
t o obt ai ﬁg Pﬁt I*&:Lng the prior art, and indicates what _q114.
are al so subJ ect ed tao the m)tlon conpensati on. described in the

Prior ArfaE&ipdiEed FOF RYTSRsizapg sariyRixehsbarnt oo e HGH

consi sting of the shape information and pixel value information is
encoded, tRoREBPRIIHRIEhe Timpixel Wadurati®inlu8ea isoinpie tonklye meFtYesi s, in
order to inprove the encoding efficiency, the notion conpensation for the

shape i§¥.othet Mohion detectey 62a ang shetdifinnense veluercajiculatisngel
val ue i nformation. Accordingly, when encoding such a signal as the input
i mage simpeals 6flat hdhet branspatienoyt sigmel HObI b iopup e Ehieonemaexry &di,ng f or
the transparency signal is perfornmed using the notion vector of the pixel
val ue sitimmotiohidetector bt anddihet dif fereawepeabrr gaicghation measisgnal
representing the shape of the object, the notion vector does not always
agree wi64bthe notion vector of the pixel value signal. For exanple,
t hough the shape of a rotating disc is invariable, the drawings on the
Sc nove. MeRCcRotiom ddtiestons 62 antihe2bpkir8orm eitectihgt et prebyal ue

ot onal I4:§ompaz:ing the input signals with the already encoded and decoded
pixel values contained by the reference image read out from the
memory 61, and obtain motion vectors of each input signal.

The motion vectors of the pixel value signals obtained by the
motion detector 62a are output to the encoder 65a, the motion
compensation unit 63a and the memory 61. The motion compensation
unit 63a reads out the pixel value indicated by the motion vector
of the pixel value signal from the memory 61, and outputs the
motion-compensated value of the pixel wvalue signal into the
difference calculator 64a.

The difference calculator 64a calculates the difference value
between the inpuﬁ pixzel value signal and motion-compensated value
and obtains the same, and outputs the difference value to the
encoder 67a. The motion vector of the pixel value signal is encoded

in the encoder 65a to become encoded signal 66a, while the

difference value is encoded in the encoder 67a to become encoded



much different fromthat of the transparency signal, when the notion
conpensation is performed for the trdksparency signal using the notion
vector of the pixel value signal, the notion error beconmes |arge and the
code length of the difference value increases, resulting in the reduction
of the encodi ng efficiency. As opposed to this, the inmage encodi ng
appar at usi OlkgikNg to the 8th enbodi nent perforns notion conpensation
usi ng another detected notion vectors rather than the notion vector of the

pi xel  val Ugs;${iaRa yaNdH HhEEMrP Y&ttty 2o fPERe Pt8ahSBaPRREPX 5TBLLPN tO
the input transparency signal by the notion conpensated signal and

| TP OV el nRACAHMEn8 A CidNa¥e &tk 625 sl oipdtheo HHUIENSTe06TD,
SO, the 1 mage

the notion conpensation error. I n encodi ng

2Par ot U ANk Bohot b B vt 630 and ViRDEy B WURoRiGHA! Can

be i npu I'on-conpensation an
Spoo "G SARRIB T B35 pergomms diEIERCURALAREn B Bt e
o PR 518 Lol R e o crampent e
I R L R
o S isongaiue catcutadhl mita kB AR LR L,
odinent. In the figure, _the nunerals indicate the sane as those in -
qg_ 12, Vaime tpshe encoder 67a similarly to the 64a. Similar to the pixel
value signal, the motion vector of the transparency signal is
encoded in the encoder 67b to become the encoded signal 68b, and
the difference value is encoded in the encoder 65b to become the R
encoded signal 66b. The 8th embodiment is an example of a
reversible encoding, so that the encoded input signal is stored
in the memory 61 and is used for encoding subsequent image
signals(not shown).
As described above, the image encoding apparatus according to
the 8th embodiment has the motion detector 62a, motion compensation
unit 63a, difference value calculator 64a, encoder 65a and encoder
67a, all of which process the pixel value signal 60a, and has the
motion detector 62b, the motion compensation unit 63b, the
difference value calculator 64b, the encoder 65b and the encoder
67b, all of which process the transparency signal 60b, whereby the

pixel value signal and the transparency signal are separately

subjected to the motion detection to obtain the motion vectors and



déscription Is simlar to that for the enbodi nent 8. The difference
fromthe structure of the i mge encodijgg apparatus according to
the 8th enbodinment is that, in the image encodi ng appar at us
according to the 9th enbodi nent, the notion detector 62a obtains
the notion vector fromthe pixel value signal 60a and outputs the

notion vector, to the ti.opn detectqr. 62b for the transparency signal
60b, anda’f?‘lea]rﬁﬁ i%‘?’?&ggsét g? %}% “&P&%’& SOPREFRT O fromin the
vicinity of fhe noti.on vector qf.the input, pixel value signal. .
'1i6- A\ S ErREd oL R BRLGF Ao SPRELR eABodh S aBo-R Y IR or di ng
to the 9th eppbodinent js simlar to,.that of tﬂe th er:rbgdi nment except the
mot i on dRRERALTIS 6 ¥5eBer D RIS E°8505 IR RE & %cﬁiliﬁepﬂlf‘ ARt i on
detector 62b perforns the above-nentioned detection. As descri bed
above, iPlX%k VRdye cABRSAFRACIOMHarikt usngeesddi MPncesning dbhe o@RSeNt
based on the structure of the 8th enbodinent, the notion detector 62a
obt ai ns inEormation veeddton thm LRI isyathesis udsPEiRN teodmareve (Rhsut s t he
notion vector to the mption detector 62b for the transparency signal 60b,
and the emeoding defficien@nh §heedtatione eenpensasionhdan akbparsh@Pe fromin
the wvicinity of the notion vector of the input pixel value signal. That
is, it iinfogsitbon tisarawhbed tort maingntbe molian yespareptyths griatel i s
detected, the result of the notion detection of the pixel value signal is
used.  value ihfoghatien nodAtoordingly swbhén ehcoging buchlausiginahab thed t he
ransparency signal are sonetines largely different fromeach other as
hown i nimget 8rdagensioghaie of, tid Sthaesbad ittt hire swrtd onncompsénsation
encoding for the transparency signal is performed using the motion
vector of the pixel wvalue signal. However, although the
transparency signal is a signal representing the shape of the object, L
the motion vector does not always agree with the motion vector of
the pixel value signal. For example, although the shape of a
rotating disc is invariable, the drawings on the disc move. Hence,
in this case, as the motion vector of the pixel value signal is
much different from that of the transparency signal, when the motion
compensation is performed for the transparency signal using the
motion vector of the pixel value signal, the motion error becomes
large and the code length of the difference value increases,
resulting in the reduction of the encoding efficiency.
As opposed to this, the image encoding apparatus according to
the 8th embodiment performs motion compensation using another

detected motion vectors rather than the motion vector of the pixel

value signal and thereby obtains a more precise approximation to



i?rages. Therefore, when the notion vector of the transparency signal is

detected, if the notion vector of thegstransparency signal is detected only

in the vicinity of the notion vector of the pixel value signal, conpared

to the case of detecting independently of the pixel value signal, the

calculation tinmes required for the notion detection is reduced. Note that,

conpared tq the case of the noti,on tection independent of the pjxel

Vel b, <Huh APPEE ST RERBSERGY SO DY RISt T CIBSTP et SR aRPL RS

restricted, so . . . -117- f hat the

mot | on TERRNESHtREeRFIGMD LEEAEIERGR Fh e REFULt RathesTedirE R ess

I ncreased, but, the ratio is slight. Accordingly, the inage encoding

appar at the LM FEUPERSREL Yt 1B AFodi nent as wel | as the 8th enbodi nent

perfornms the appropriate notion conpensation for each signal, resulting in

| mprovi ng tAesendadithg dmpgei enegding RRRaratusgacaerding iaitthm §hhes of

the notion detection. Note that, in the i mage encodi ng apparatus

accor di ergeedimeng, the immddeignal can beuipputhbleckikin bleckerand the pi xel

value signal is used for the notion detection of the transparency signal,

it is mposkithl eompensatisyd andt Hihest encoding ofcanheodt peafibvuedertqr t he

noti on detector 62b obtains the notion vector fromthe transparency signal

60b andrespemitivetblogis,i ehexeasy thetabavieemeptiomedieffecbis Faimedt he pi xel

val ue signal 60a, and the notion detector 62a detects the notion of the

pi xel value signal fromin the vicinity of the notion vector of the input
q)ransparency signal. That is, it is possible that when the notion of the

i xel vEhbedidegytad is detected, the result of the notion detection of the
t ransparency

An image encoding apparatus according to a 9th embodiment of
this invention, similarly to the 8th embodiment, receives an image
signal consisting of a transparency signal and a pixel value signal, C.
as input signals, and encodes the input signal with reference to
a reference image.

Fig.13 is a block diagram showing the structure of the image
decoding apparatus according to the 8th enbodiment. 1In the figure,

' the numerals indicate the same as those in Fig.12, and the
description is similar to that for the embodiment 8. The difference
from the é.t'ructure of the image encoding apparatus according to
the 8th embodiment is that, in the image encoding apparatus
according to the 9th embodiment, the motion detector 62a obtains
the motion vector from the pixel value signal 60a and outputs the
motion vector to the motion detector 62b for the transparency signal
60b, and the motion detector 62b detects the motion from in the

vicinity of the motion vector of the input pixel value signal.



signal is used. Also, the calculation tines of the notion detection can be

reduced. Also, simlarly to theydth enbodi nent, the bl ock-by-bl ock
encodi ng i s possible. Enbodi nent 10 An i mage encodi ng appar at us
according to a 10th enbodinent of this invention, simlarly to the 8th and
9t h enbodi nents, receives -118- an

e o aaan e bRd-0ls & HAIRE 3N el JAT AR Eheotdlng o O

ref erence j,na Filg. 13 i.s.a_bloc i agram showi ng.the structure of

Lhe 1 g8 Ui gEn enhodi BT s hidaf dh rd nof RESUTHT SHNGHITREN: S<FPY he

figure, .70 indicates a difference calculator for mgti on vectors which

obtg'.J ai ns ®PRe™aF#PR r‘%fﬁeepfx?écf%? PEY FH@ %?Y%‘@WBFQO?“YH%t AB&|  val ue

si gnal obtai ned fromtherngéi on detector 62a and the notion vector of the
n

t r ansparrBRc oL gh L AR 4P PRREUMS eI shomrmsntdrnedogeteGeinm: t he
encoder 67b_encodes the notion vector of the transparency signal in the
8th enbodi mBAtdetFrihaccabeYe 61 Eir dBage reddngf RAAEUPREEPIING he
notion vector obtained by the difference value calculator 70 in the 10th
enbodi méet therfeh gmbedimalite Passdiondthastruaturant the §vebodiment, 12, and
the description is simlar to that in the 8th enbodi nent. The
oper at i ¢heomotien idekgetoncor mbtagpar the snoddoor veckpr Eromethe ixednbodi nent
is simlar to that of the 8th enbodi nent except

value signal 60a and outputs the motion vector to the motion

. detector 62b for the transparency signal 60b, and the motion
detector 62b detects the motion of the transparenéy from in the
vicinity of the motion vector of the input pixel value signal. That
is., it is possible that when the motion of the transparency signal
is detected, the result of the motion detection of the pixel value
signal is used.

Although the motion vectors of the pixel value signal and the
transparency signal are sometimes largely different from each other

. as shown in the 8th embodiment, they are almost the same in most
images. Therefore, when the motion vector of the transparency
signal is detected, if the motion vector of the transparency signal
is detected only in the vicinity of the motion vector of the pixel
value signal, compared to the case of detecting independently of
the pixel value signal, the cal].culation times required for the
motion detection is reduced. Note that, compared to the case of
the motion detection independent of the pixel value signal the

number of motion vectors which can be selected is restricted, so



that the notion detectors 62a and 62b output notion vectors to the

di*f ference val ue cal culator 70, and the difference value calculator 70

obt ai ns the above-nenti oned di fferen,gp,_vector to the encoder 67b and

out puts the sane, and the encoder 67b encodes the difference vector of the
notion vector. As descri bed above, in the i mage encodi ng apparat us
according to the 10th enbodi nent, based on the structure of the inmage
encodi n e}_‘pp rat us, accor di ng to the 8th g odi nent, the di f,ferince val ue

- cal cul at' IR FEFORRT GYPERPRFLOR LTIPHeOT (1 FEARPPAEIRTE STHEL Lher eby,

i nstead of encoding the notion vector of the transparency  signal, the

di  f er erfRQESy 88t HrSDHANGERHS e PHE T L3ELP dissSbighthe ApFoEdinghrethRd t he
transparency vectors is encoded. As described in the 9th enbodi nent, since
t he notiUrRdreensrding aRnAratns acerrding §pt ehe &by erbediment @feweldf er ence
vector between the notion vectors of both the signals is encoded, the

f r equencds sheditduereedimenit peptoxS the @pproprtate mptien mammpengasdonn t he

nei ghbor hood of 0 vector, whereby, perform ng the variabl e-1ength encoding
whi ch gfemearhcsdgnal, areswdtingodn impraving thhecentddinmeeffivdensy in the
nei ghbor hood of 0 vector, the encoding efficiency is inproved and the
encodi ngarxdrdgingiegf theechldullataosntines d¢ff t themerion detelttienthat, in the
i mage encodi ng apparatus according to the 10th enbodi nent, although the

di fference wastteorthat,t he the iimageventodingfapparhtiseactaprdiley awe thecoded

i nstead of the notion vectors of the transparency signal, there can be

pr ovi dedoth embodimeityr £1 thoudh the mbeich veetonof ttropixeObabisedgarlt he

e en:'(.:se used for the motion detection of the transparency signal, it
is possible that based on the structure of the 8th embodiment, the
motion detector 62b obtains the motion vector from the transparency
signal 60b and outputs the motion vector to the motion detector L
62a for the pixel value signal 60a, and the motion detector 62a
detects the motion of the pixel value signal from in the vicinity
of the motion vector of the input transparency signal. That is,
it is possible that when the motion of the pixel value signal is
detected, the result of the motion detection of the transparency
signal isused. Alsc, the calculation times of the motion detection
can be reduced.

Also, similarly to the 8th embodiment, the block-by-block

encoding is possible.

Embodiment 10

An image encoding apparatus according to a 10th embodiment of

this invention, similarly to the 8th and 9th embodiments, receives



val ue calculator 70 is output to the encoder 65a instead of 67b. If the
difference vector of the notion vectors of both the signals 1is encoded
instead of encoding the notion vectof;g0f the pixel value signal, the sane

result can be obtained. Also, simlar to the 8th enbodi nent, the
bl ock-by-bl ock encoding is possible. Enbodi ment 11
-120- An i mage decodi ng apparatus according to a 11th enbodi nent of

this invention appropriately decodes the encoded signal efficient]y
encoded 3By 1FAge| FbgRA b IRALTF 1BEpat & (ERsPBreney Signadnandt & BHERYI nent .
Fig.15 is_a bl ock diagramshow ng the structure of the inmage _decoding
appar at ¥a8laecvkanalg 88 aménput sienpbdiapgrencadest the Apgut signadawiily 82b
i ndi cate encoded signals corresponding to the encoded signals 68a and 66b
i n Fi g. r2ferespecto @l yefenanceniiinaiet he difference values in the pixel
val ue signal and in the transparency signal are encoded respectively. 80a
and 80b i ndiFdgt @3ebs clddocki dhagsare showipyithengtroctlee eft dtledisagmal s 66a
and 68b in Fig. 12, respectively, into which the notion vectors in the
pi xel valegedisggpparatdsi acadmeingansplze 8hbh embodiméntyr e Tanded €llgure,
respectively. 83a and 83b indicate encoders which encode the difference
val ues 7i0n indd caites| avaliffesegoal cahchlatorh€olrr mospenenegtstgnahickland
output the encoded difference values in the pixel value signal and in the
t r anspaptainsitgradi £ fesansd vector bétweatthShbt L siflyeat 6r effciepixel
value signal obtained from the motion detector 62a and the motion
. vector of the transparency signal obtained from the motion detector
62b. Though the encoder 67b encodes the motion vector of the
transparency signal in the 8th embodiment, the encoder 67b encodes
the difference vector of the motion wvector obtained by the
difference value calculator 70 in the 10th embodiment. The other
numerals indicate the same as those in Fig.12, and the description
is similar to that in the 8th embodiment.
The operation of the image encoding apparatus according to the
‘ 10th embodiment is similar to that of the 8th embodiment except
that the motion detectors 62a and 62b output motion vectors to the
difference value calculator 70, and the difference value calculator
70 obtains the above-mentioned difference vector to the encoder
67b and outputs the same, and the encoder 67b encodes the difference
vector of the motion vector.
As described above, in the image encoding apparatus according

to the 10th embodiment, based on the structure of the image encoding

apparatus according to the 8th embodiment, the difference value



whi ch encode the notion vectors of the pixel value signal and of the
tfansparency signal, and output the encoded notion vectors of the pixel
val ue signal and of the transparency;fgnal, respectively. 61 indicates a
menory which tenporarily stores data such as the already encoded and
decoded i mage signal used as a reference inmage. 63a and 63b indicate

noti on conpensation units which performthe nption conpensation using the

encoded notion vectors. 84a _and 84b indicate difference val ue adders which
per f or MC@EuAaBPE | th for motion vectors is added to the structurg; and

processi ng using the encoded difference val ues. 85a and 85b indicate
encoded theagbysiifidiead of encpginggdieampbhonvecker iafafbe deaddragengpar at us
according to the 11th enbodi nent as constructed above is explained. The
si gnal s sdgaalanthectifferengki vhctar betvWesrenbe motien wwctors pifxsheval ue
signal and of the transparency signal are encoded by the image encodi ng
appar at pdxedcoaldiengnd dhehtr8nspasreisli neatoredgeendodsldy, &s ceisgpabedt o t he

i mage decodi ng apparatus according to the 11th enbodi nent as the input

si gnal s if?ehe9th3&ihoddnetnay, es a0 tibe nint ionevelstoneof botBatledigBhlsand are
output to the difference value calculators 84a and 84b as the difference
val ues eiftehe coirrelave) ugfsithealdififerechbe weanspabetwgesni ghal motion
respectively. The signals 66a and 68b into which the notion vectors of the

pi xel VvaledtossBMbotdhefsiditald { 8rRERICHS i ghedueticy 60 wededreickhe i mage
encodi ng apparatus according to the 8th enbodi nent respectively, are input

to the iofagbe de£féhidi-caRieatatussacstdtitiitied thetddthe hdeat ogs the
g’ nput signals 80a and 80b, and .ar e decodefj by the decoder s. 8l a (imd 81b,
0 vector, whereby, performing the variable-length encoding which

gives a code of a short code length to the difference vector in
the neighborhood of 0 vector, the encoding efficiency is improved
and the encoding can be performed with a smaller bit number.

Note that, in the image encoding apparatus according to the
10th embodiment, although the difference wvector of the motion
vectors of both the signals are encoded instead of the motion
vectors of the transparency signal, there can be provided the
structure in which the difference vector obtained by the difference
value calculator 70 is output to the encoder 65a instead of 67b.
If the difference vector of the motion vectors of both the signals
is encoded instead of encoding the motion vector of the pixel value
signal, the same result can be obtained.

Also, similar to the 8th embodiment, the block-by-block

encoding is possible.

Embodiment 11
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and are output to the notion conpensation units 63a and 63b as the notion
vectors of the pixel value signal and the transparency signal,

respectively. The notion conpenggd.ion units 63a and 63b read out pixel
values indicating the respective input notion vectors fromthe nmenory 61,
and performthe notion conpensation, and output the notion conpensated
values into the difference val ue adder 84a and 84b, respectively. The

di fference val ue_adders 84a and 84b add the, .

22 T e EREIF TG SRR PR E £ 4 FRREHISRE Soensat ed

val'ue, and, out put the decoded ipmage, signals 85a and 85b, . respectively,
whi ch’ ar Bt or BT PRe ABREPGEEATCLY dseodnssc tfed SRsoRed { o didye
decodi ng appar at us acg&di n?’ to the 11th epbodi nent has the decoder 8la,
t he dec iggeptlyenerRAsbR EB?rp’é?‘?% EBROGHRY 2PPRrakHa RFECETFIBoNce

val ue cal cul ator 84a, all of which performthe process of the encoded
si gnal othe fEhembpdinante signal, and has the decoder 81b, the decoder
83b, the notion conpensation unit 63b, and the difference val ue cal cul at or

84b, all ofFithiléhiper fank Adagram showing: bee efcogdyrsi ghathefinage

transparency signal, whereby the encoded signals 80a and 82a of the pixel

val ue sidgradingmpparatasanfardingrio thadbthsubedimerit + hdn theafitgarency

signal can be separately subjected to the decoding process, whereby

decodi ng82mmnide82ip jinddcatie edncasieds sigeals covbespondirng tonbhe enapdsd

Note that, in the image decodi ng apparatus according to the 11th

enbodi nesignadlst hE8eghandie66ncddeFigi.ddal respedeiivély t héntoaghichndds ng

.ppar atus according to the 8th enbodi nent is encoded, the
difference values in the pixel value signal and in the transparency
signal are encoded respectively. 80a and 80b indicate encoded
signals corresponding to the encoded signals 66a and 68b in Fig.12,
respectively, into which the motion vectors in the pixel value
signal and in the transparency signal are encoded respectively.
83a and 83b indicate encoders which encode the difference values
in the pixel value signal and in the transparency signal, and output
the encoded difference values in the pixel value signal and in the
. transparency signal, respectively. 8la and 8lb indicate encoders

which encode the motion vectors of the pixel value signal and of
the transparency signal, and output the encoded motion vectors of
the pixel value signal and of the transparency signal, respectively.
61 indicates a memory which temporarily stores data such as the
already encoded and decoded image signal used as a reference image.
63a and 63b indicate motion compensation units which perform the

motion compensation using the encoded motion vectors. 84a and 84b

indicate difference value adders which perform the addition
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enceded signal obtained by the innage encodi ng apparatus according to the
9th enbodi nent can be appropriately decoded. Al so, the signals which
have been input block by block and j;gncoded for respective blocks in the
8th and 9th enbodi nent can be received block by block to be appropriately
decoded. Enbodi nent 12 -123-

An i mage decodi ng apparatus according to a 12th enbodi nent of this

i nventi on appropriately decodes the encoded signal efficiently encoded by

56 i nifseh neRR, 855

t he i mMRFEEEIHFING artdyey £nedsAd chg T eEene cvabies ¢ Fig. 16
Is a block diagram showi ng the structure of the image decodi ng apparatus
accor difglicatenencodpd ciiprias #d9Nalen the figure, 86 indicates a difference
val ue adder for notion vectors which adds a decoded notion vector and a
decoded di fFhe epetakien 6f the ibrge deredsng @pparAtuaasScerdingiia BRet o t hose
in Fig.15 and the descriptionis sinmlar to that in the 11th enbodi nent
and i s litheenbodimentt &spnissructed abovedsoprplatined. ofTheheigmakm68@codi ng
apparatus according to the 12 the enbodi nent as constructed above is
descri edi 6Cheimereliéch Hlenddfiference Meldes afethepiixed valteosighalhe pi xel
val ue signal obtained by decoding the input signal 80a, to the notion
conpensarid af thet tf8spmmbniclyestighid krarecenaddsd by6therimade encoedihgrs. The
decoder 80b receives, not the encoded signal of the notion vector of the
t r ans paaamatsisgastordirid eoliieh Sehbabictdmient tdspdat ively, are input
to the image decoding apparatus according to the 1lth embodiment
. as the input signals 82a and 82b, and are decoded by the decoders
83a and 83b, and are output to the difference value calculators
84a and 84b as the difference values of the pixel value signal and
the transparency signal, respectively. The signals 66a and 68b -
into which the motion vectors-of the pixel value signal and of the
transparency signal are encoded by the image encoding apparatus
according to the 8th embodiment respectively, are input to the image
decoding apparatus according to the 11th embodiment as the input
signals 80a and 80b, and are decoded by the decoders 8la and 81b,
and are output to the motion compensation units 63a and 63b as the
motion vectors of the pixel value signal and the transparency signal,
respectively.
The motion compensation units 63a and 63b read out pixel values
indicating the respective input motion vectors from the memory 61,
and perform the motion compensation, and output the motion

compensated values into the difference value adder 84a and 84b,

respectively. The difference value adders 84a and 84b add the



encoded signal 68b of the difference notion vector in the 10th enbddi nent.
Thte decoder 80b obtains, not the notion vector of the transparency signal
by decoding in the 11th enbodi nent, Red. the difference vector, and outputs
t he decoded di fference notion vector to the difference adder 86 for notion
vectors. The output decoded difference notion vector is the difference
vector between the notion vectors of the pixel value signal and the

t ranspar.enc

i.gnal ., . , -124-
Ther ef orreés%f%égﬁixglqwg‘ PIAGLALEESRINSS VAt 1 2pAdoFI OB RAFRFRTASRS vect or
of the pixel value signal in the difference val ye adder, 86, he notion
vector ofe t fQ sﬁ’é&@ﬁ(’fy @?@ng\ewgeabtm, s#?i%aal%egéﬁeoa t%éﬁ"vector
of the transparency sigpal is output to the notion_conpensation unit 63b.
The ot hereSPSAtiFRLY neWitdl ALt stocetndnsthe BaAXYe O3r ocess of the i mage
decodi ng apparatusaccording to the 11th_enbodi ment. The decoded signal 85a
of the pixelAs/dpaeripemhaboipd the dRade depesingssppamatuscacearding &acy
signal are the outputs of the apparatus. As described above, the inage

decodi ng-hepbithembodimentnag the defedan Bhaeibedierader@3a . fhesmationur e

which is based on the structure of the inmage decodi ng apparatus according
to the kompensatdonnmenit &ad,wenchthe diifiterence Weluef calanmtom|8de,adder 86
for notion vectors, and thereby perforns addition of the decoded notion
vect or aid ofiewtdedodedfaolini thegnuresscobrthevtrcadnd shgnaheoddtbe msixglal
out put by the 10th enbodi nent whi ch outputs the encoded signal of the
di f f er encadlueesignabs aad ke ctheddescoaet 8dbp tihee deppdep 83k, ete dextddead.
‘J so, it is possible to respond in the situation whereby the
compensation unit 63b, and the difference value calculator 84b,
all of which perform the process of the encoded signal of the
transparency signal, whereby the encoded signals 80a and 82a of
the pixel value signal, and the encoded signals 80b and 82b of the
transparency signal can be separately subjected to the decoding
process, whereby decoding can be appropriately perxformed to obtain
the image signal.

Note that, in the image decoding apparatus according to the 11th
embodiment, although the encoded signal encoded by the image
encoding apparatus according to the 8th embodiment is encoded, the
encoded signal obtained by the image encoding apparatus according
to the 9th embodiment can be appropriately decoded.

Also, the signals which have been input block by block and
encoded for respective blocks in the 8th and 9th embodiment can

be received block by block to be appropriately decoded.

Embodiment 12



encoding is perfornmed block by block as in the 10th enbodi ment, simlar to

in the 11th enbodi nent. Enbodi nent 13 An i mage encodi ng appar at us
according to a 13th enbodi mrent of ti28s invention receives an inage signal
wi t h bl ocked shapes which -125-

consi sts of the shape signal indicating the shape of the object and
whet her the pixel value of pixels is significant or not, and the pixel

| . : . he | " : L i Lh
Vot orence ¢ B gt oehBHing $Palrat B0 GARINAS L8 | IO epEtdiiEnabED
t t ,of the i di { [ t he 13.enbodi t.
T the Ry o 1RvahfEAR o, SR aRIRT eiadE okl "Oebiorr (518882 <hape

' | . Da, 60b tit t.he i ' I d ' . to. the i
onoodi nGE P HE SRccart Ry B iRBIRITHRAIOH ERATSY ASSOIOIRES © boa
and 69b 'bndi@ate decoders whi ch decode the encoded signals of the

di f f er ekB8 VAFR LRRFFE sy t he encoders 67a and 65b. 75a and 75b i ndicate
di fference val ue_adders_whjch add the decoded difference value and the
moti on conpEASal®d s & REOCK RLaAgFEN ghaVing jthes pErugture (e thedMP961. The
other nunerals are simlar to those in Fig.12, and the_description is
si mi | ar deectiag apRaratuspRcoEdbRA tathe Ad srbadi@estor oIn hetfcgurare.
A description is given of the operation of the innmage encodi ng apparatus
accor di 8§ indicegesn Hiffpoener Falus agdest Farmetion ectorsihichmgddsi gnal
wi th bl ocked shapes, the input signal, is input

a decoded motion vector and a decoded difference motion vector.

. The other numerals are similar to those in Fig.15, and the
description is similar to that in the 11lth embodiment and is
therefore omitted here.
The operation of the image decoding apparatus according to the .

12 the embodiment as constructed above is described. The decoder
8la outputs the decoded motion vector of the pixel value signal
obtained by decoding the input signal 80a, to the motion
compensation unit 63a and the difference adder 86 for motion vectors.
The decoder B0b receives, not the encoded signal of the motion
vector of the transparency signal in the 1llth embodiment, but the
encoded signal 68b of the difference motion vector in the 10th
embodiment. The decoder 80b obtains, not the motion vector of the
transparency signal by decoding in the 1lth embodiment, but the
difference vector, and outputs the decoded difference motion vector
to the difference adder 86 for motion vectors. The output decoded
difference motion vector is the difference vector between the

motion vectors of the pixel value signal and the transparency signal.



to the i mage encodi ng apparatus according to the 13th enbodi nent as the
pi*xel val ue signal 60a and the shape signal 60b. Here, the shape signal is
the one shown in Fig.53 used in the .Byior Art section, consisting of the
two-val ued i nformation shown in Fig.53(c) or multi-valued information
shown in Fig.53(d). In the case of the nulti-valued information, it is
simlar to the transparency signal

-126- in the 8th enhodi gent .. Iln the ima codi ppar at us
accor di r?é"etrgtfi)ﬁg’ tlb% ﬁggé’%gg‘ﬁ%’nﬁerﬁfﬁc? h‘;eec%o&‘@g@‘ gﬁﬁi‘%ﬁ%%teg Iﬁ%éf&? n the
8t h enbodi nent, he pi xel val ue signal .and. .t shape sj gnal, .are, encoded,
and t he"&yOrt$k t&%’ﬁcBg’é%féfra\éjﬁﬁls qo?'ntt%’@ %gf%??“\?%c'f%i@%ﬁdfiﬁg tE)&Xel val ue
signal, _the encoded signa _@%3 of the difference value of the pixel value
si gnal , ¥feMehi8Re¥eStGhaPL 6 (ﬁr4ﬂ§gaﬁﬁ??$nsyﬁﬁﬁoﬁsop genefapenei gnal
and the encoded signal 68b of the difference value of the shape signal are
obt ai nedlecoded MY FRCERE hEbactranspaaercy $igRal 18 IHPYReRBrY®1 in the
apparatus according to the 8th enbodinent, in the 13 enbodi nent the
encoded MAtEper epEReRIALAN Mndtr 63Bectivel y decoded in the decoders 69a and
69b, and are output to the difference value adders 75a and 75b, and are
added to th&hgoetler @antens Lhey opgrabiondspthe sape: a8 the PsRcesApefisati on
units 63a and 63b in the difference value adders 75a and 75b, and are
i nput t chehbnagerdegoding Apparatugjpgcording teftbeckidd émbatimensd fBret he
encoding is encoded and decoded, and is added to the notion conpensated
val ue, wdcodedssigral BId @fetbe pived tvadudt kigndbdintblecoded signalkscri bed
bove, the inmge encodi ng apparatus according to .
‘ 85b of the transparency signal are the outputs of the apparatus.
As described above, the image decoding apparatus according to
the 12th embodiment has the structure which is based on the
structure of the image decoding apparatﬁs according to the 1lth .
embodiment and which is added to the difference value adder 86 for
motion vectors, and thereby performs addition of the decoded motion
vector and the decoded difference vector, whereby the encoded
signal output by the 10th embodiment which outputs the encoded
signal of the difference wvector as an encoded signal can be
appropriately decoded.
Also, it is possible to respond in the situation whereby the
encoding is performed block by block as in the 10th embodiment,

similar to in the 1lth embodiment.

Embodiment 13
An image encoding apparatus according to a 13th embodiment of

thié invention receives an image signal with blocked shapes which
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the 13th enbodi ment has the structure which is based on the structure of
t he i mage encodi ng apparatus according to the 8th enbodi nent and which is
added to the decoders 69a and 69b andigshe difference val ue adders 75a and
75b, and therefore, simlarly to the 8th enbodi nment, by reducing the
notion conpensation error the -127-

i rprovenent of the encoding efficiency is realized, and noreover, though

t here ac ani es | i Et incre 4 n.the.processing | ogad wi,th the use
of the n%gggé?fp? o%fitz\eeg fiﬁﬁa?{%\'%slgﬁq%s}c ﬁ&g e'%‘ear? agaeegdfe%e L%t erence
i mge, and,i ded.to the noti.on ¢ ensated vyalue, a _further reduction
of the nﬁf’?o‘ﬁ’%ﬂ'ﬁfeﬁbgt PHfeery ecgﬁng esfséé‘lsi §1‘a%‘.11ufelcantl\BF FHardhq he
encoded sjgna] qutput by the i mge encodin ppar atus according to the
13(h embSAETHCL SPRPPaTIGPals AR eABAEUEBEMAenand (SAGKRES: FRg R0 ng
apparatus according to the 11th enbodinent, is appropriately encoded.
Enbodi neft9nal with geferengehe RjiFRFSHFPSPatlPRI%ccording to a 14th
enbodi ment of , this invention, simlar to the 13th enbodi nent, receives an
i mage si gnaFigohdiis AnBlefk diagnsm showing the stiisieire, afukheigiage as an
input signal, and referring to a reference image, encodes this input
si gnal . encoding apgaratys Rcsorddngdrakhs Hohemgedimenst.r ukr the BFoutt | nage
encodi ng apparatus according to the 14th enbodi ment of this invention. In
the figubBa indicadesralpixelevalue sigpaks thbsindicates a shape signal.

60a and 60b constitute the image signal and are input to the image

‘ encoding apparatus according to the 8th embodiment as input signals.

6%a and 69b indicate decoders which decode the encoded signals of

the difference values output by the encoders 67a and 65b. 75a and

75b indicate difference value adders which add the decoded

difference value and the motion compensated value, and the result

is stored in the memory 61. The other numerals are similar to those

in Fig.12, and the description is similar to that in the 8th

embodiment and is therefore omitted here.

. A description is given of the operation.of the image encoding

apparatus according to the 13th embodiment as constructed above.

The image signal with blocked shapes, the input signal, is input

to the image encoding apparatus according to the 13th embodiment

as the pixel value signal 60a and the shape signal 60b. Here, the

shape signal is the one shown in Fig.53 used in the Prior Art section,

consisting of the two-valued information shown in Fig.53(c) or

multi-valued information shown in Fig.53(d). In the case of the

multi-valued information, it is similar to the transparency signal



Fig. 17, and the description is simlar to that in the 13 enbodinent. In
the i mage encodi ng apparatus according to the 14th enbodinent, simlar to
the 9th enbodi nent, the notion deteclipg. 62a for the pixel value signal 60a
outputs the notion vector of the obtained pixel value signal to the notion
detector 62b for the transparency signal

-128. 60b, and the notion detector 62b perforns the notion detection of

t he transparen signal,.in the vicinity of the notion vector of the input
pi xel va’t'gg:hﬁ 3%5& ,eg&ﬂ?ﬁ’ﬁer?%‘ the difference fromthe structure of the
| mage encodi_ng aﬁ ar at us accq&%{n to the 13th enhodi nent. @%so, t he
operation oftf hENP @ 9En cBOF ’é%pé?ﬁ?ﬁ%t‘é%céfcﬁpﬁ ing o Yhethe: t3Hhodi ment
is simlar tg that of the 13 enbodi nent, except that the notion detector
62a per fEASIMEBT NBY SNRREPERESY SIFULAG: taddathinidis 8
perfornms the_ above-nentioned detection. | As descri bed above, in the
i mage erdwiPidehygdrgtsignadcandithg shaper sikonad are gpsadadnandieherehin t he
structure of the 13th enbodi nent, the notion detector 62a for the_pixel
val ue sigaenewded sigpyt §6a10f thr rekiervestonpiithe pixel valupisignalal ue
signal to the notion detector 62b for the shape signal 60b, and the notion
det ect ortie2lenpgededrsignale 6fat oHtheediffevencsd vahuvestfifhespineal valueg he
vicinity of the notion vector of the input pixel value signal, and thereby
sim | ar signdls %he enbodkdmignaidt 66heofl itine mbtide vestticonofdthecthape of t he
shape signal, using the result of the notion detection of the pixel value
si gnal , signadakad| she andadees sbgnéhe68b of the difference value of the
‘ shape signal are obtained.
Although the encoded signal is input to the memory 61 in the
apparatus according to the 8th embodiment, in the 13 embodiment
the encoded difference values are respectively decoded in the S
decoders 69a and 69b, and are output to the difference value adders
75a and 75b, and are added to the motion compensated values output
by the motion compensation units 63a and 63b in the difference value
adders 75a and 75b, and are input to the memory 61. Accordingly,
the reference image used for the encoding is encoded and decoded,
and is added to the motion compensated walue, which is the
difference from the 8th embodiment.
As described above, the image encoding apparatus according to
the 13th embodiment has the structure which is based on the
structure of the image encoding apparatus according to the 8th
enbodiment and which is added to the decoders 69a and 69b and the

difference value adders 75a and 75b, and therefore, similarly to

the 8th embodiment, by reducing the motion compensation error the



notion detection can be reduced. Note that, the possible structure in
wlich the notion vector of the pixel value signal can be detected in the
vicinity of the notion vector of thgyshape signal, is simlar to that of
the 9th enbodinment, and it is simlar to the 13th enbodinent in which the
-129- encoded signal is obtained by the i mnage encodi ng appar at us
according to the 14th enbodi nent. Enbodi nent 15 An i mage encodi ng

t di 15t h enbodiment, sinilarly to the 13th and 14th
ebo mPECABERY A CBR SR, THe CL ST S oG P AKPRTEPEREY and a

pi xel value signal as _an input ignal, and referring to a.reference inmage,
encodes%ﬁf‘ggiﬂ'ﬁﬁe asrofRgnies a s %&Fl’gmi‘%eaa?eo}%@k‘ecﬁ%éﬁeﬁﬁ% d t he
structure of the inmage . encoding apparatus according to the 15th
enbodi n#ttR FRetyze oigthe moxe, SpPrrPELakR Sigapduvhiehr iroeprodad awdi on
vector is simlar to_ that of the 10th enbodi ment shown in Fig.13. And, the
encoder 9¢¢pdeddsp refeyenee imager mnchks addpd &edhs Pekion cnmpensated
difference vector of the notion vector obtained by the difference val ue
cal cul av@iuge. a Therther reduebiansof die osiohecorpansativhoesron catg. 17,
and the descriptionis simlar to that of the 13 enbodi nent.
Concer ni¢grepdizedr ati on of the i mage encodi ng apparatus according to the
15t h enbodi nent, the notion detectors 62a and 62b out put the notion
vectors to Notedthées cthve armadedc sliignaht ontpil;, by the image encoding
apparatus according to the 13th embodiment, similarly to the 8th
' enbodiment,- in the image decoding apparatus according to the 11th

embodiment, is appropriately encoded.

Embodiment 14 C

An image encoding apparatus according to a 14th embodiment of
this invention, similar to the 13th embodiment, receives an image
signal consisting of a shape signal and a pixel value signal as
an input signal, and referring to a reference image, encodes this
input signal.

Fig.18 is a block diagram showing the structure of the image
encoding apparatus according to the 14th embodiment of this
invention. In the figure, the numerals are the same as those in
Fig.17, and the description is similar to that in the 13 embodiment.
In the image encoding apparatus according to the 14th embodiment,
similar to the 9th embodiment, the motion detector 62a for the pixel
value signal 60a outputs the motion vector of the obtained pixel

value signal to the motion detector 62b for the transparency signal



and the difference val ue cal cul ator 70 obtains the above-nenti oned

di ¥ference vector to output to the encoder 67b, and the encoder 67b
encodes the difference vector of theysption vector, whichis simlar to
that of the 10th enbodi nent, while the other operations are simlar to
those of the 13th enbodi nent. - 130-
As descri bed above, the image encodi ng apparatus according to the 15th

enbodi IS a ed on.the structurg of the inmage encoding apparatus
accor dinﬁs&%t'oa’f‘ g’ﬁ%f“ﬂgéﬂ%&ﬁtr?&wraﬁgbip?rgaa@ﬁ the @ﬁ%loﬂiqerg@‘féﬁ@@ Qfl ue
cal culator 70 of the notion vegtor, and jhereb¥ encodes the difference
vect or CAPBRRTSRIY GHIPedt 6P BhetFCIRiEy of veiianatiignaveghart 68 noti on
vector of the shape signal instead of encoding the notion vector of the
shape sitgfafnPRECBIgRhgYFiue signadr wdichels othe alitfifeirenne, from phef or nance
of the wvariable-length encoding enables the further inprovenent of the
encodi nFtePFrEreney the d@ageapngeding appajetust aetondimgr&setbe 28thdi ng t he
difference vector instead of encoding the notion vector of the pixel value
signal iegopddmente, which is sinilar to the 10th enbodi nent. Al so,
t he encoded signal output by the inmage encodi ng apparatus according to the
15t h_enbodi ABre. cre bperativon axfl fhe driagatencoding agfitatarshadcording
appropriately decoded by the i mage decodi ng apparatus according to the
12t h enttodthent4ith emBobiwemternts $6milar tAthaBYEF €REOIE REhbABRAEALYS,
according to a 16th enbodi nent,
except that the motion detector 62a performs the above-mentioned
. output and the motion detector 62b performs the above-mentioned
detection.
As described above, in the image encoding apparatus according
to the 14th embodiment, based on the structure of the 13th
embodiment, the motion detector 62a for the pixel value signal 60a
outputs the motion vector of the obtained pixel value signal to
the motion detector 62b for the shape signal 60b, and the motion
detector 62b performs the motion detection of the shape signal in
the vicinity of the motion vector of the input pixel value signal,
and thereby similar to the 9th embodiment, at the time of the motion
detection of the shape signal, using the result of the motion
detection of the pixel value signal, the calculation times of the
motion detection can be reduced.
Note that, the possible structure in which the motion vector
of the pixel value signal can be detected in the vicinity of the

motion vector of the shape signal, is similar to that of the 9th

embodiment, and it is similar to the 13th embodiment in which the
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similar to the 13th to 15th enbodi ments, receives an inmage Signal
clnsisting of a shape signal and a pixel value signal as an input signal,

and referring to a reference i mage, .ggcodes this input signal. Fig. 20
is a block diagram show ng the structure of the inmge
-131- encodi ng apparatus according to the 16th enbodinent. 1In the

figure, 90 indicates the notion detector judgnment unit which receives the

i nput sh i gnal_60b and the, nofi tors of the pixel val i gnal
out put BYCOER HILIBRL Ao BT HIR Bha JSugRedn e Brsbnet JEEBISER. ot on

conpensation, of the shape signal wth the notion vector of the pixel value
si gnal , 2GR HRD A r\%‘et g‘*Fﬁﬂ%ﬂ%’lﬂﬁﬂ?' outputs the instruction whether the
notion detection will be performed or not, to the notion detector 62b.
The operation of the above-constructed i mage encodi ng apparatus according
to the 16th enbodi nent is described. The processing of the pixel value
si gnal BUBOAHPRRL t1® t he i nage encoding apparatus according to the 16th
enbodi ment, except for the point that the notion vector of the pixel value
si gnal obt aRRetmage Encodipgi aRPIRAEE GCcezding e s 15%hpembedimert not i on
detection judgnment unit 90, is simlar to the 13th enbodi ment, and thereby
t he encaimilarlyhaltheck3Ws andd4pbigmbodiments, gecehvepiancimagd sbgralnal and
the encoded signal 68a of the difference value of the pixel value signal
are obt eoneitisting ofCa shmpetlignahand] at pixebhmalusehapenasl grsabn6Oiputs fir st
i nput to the notion detection judgnent unit 90. The notion detection
signal, and referring to a reference image, encodes this input
. signal.
Fig.1l9 is a block diagram showing the structure of the image
encoding apparatus according to the 15th embodiment. Inthe figure,
the difference calculator 70 of the motion wvector is similar to
that of the 10th embodiment shown in Fig.13. And, the encoder 67b,
similarly to that in the 10th embodiment, encodes the difference
vector of the motion vector obtained by the difference wvalue
calculator 70. The other numerals indicate the same as those in
Fig.17, and the description is similar to that of the 13 embodiment.
Concerning the operation of the image encoding apparatus
according to the 15th embodiment, the motion detectors 62a and 62b
output the motion wvectors to the difference value calculator 70,
and the difference value calculator 70 obtains the above-mentioned
difference vector to output to the encoder 67b, and the encoder
67b encodes the difference vector of the motion vector, which is

similar to that of the 10th embodiment, while the other operations

are similar to those of the 13th embodiment.
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judgnent unit 90 perforns the notion conpensation of the input shape

signal 60b using the notion vector of the input pixel value signal, and
conpares the notion-conpensated shapgggi gnal with the input shape signal
60, and judges whet her both the shape signals have agreenment or not.
Thereafter, if there exists agreenent, the

-132- notion vector of the pixel value signal is output to the notion
detector 61b, and the notion detector 61b does not performthe, notion

det ection of ABrResarapedsIRava. BhE FReS ARERIIAS ABRRTAIIHACCEFALRE 1 xel

val ue signal is substituted for the notion vector of the shape signal. As
opposed EhetHith epbodimant ypbasggionkhststmgtasaaf the imggerereeding t he
conpari son of the notion detection judgnment 90, the notion detection

j udgnent appasatpstacarsingntoi iber L3th erhaslimeatrand obs crdded oko calke t hat
the notion detector 61b perforns the notion detection, and the notion
vect or i diffetencatvadusycalbeulaiidmiOdef ddteoomoblbn vegtarheastabheselmal , t he
remai ni ng processes are simlar to those of the 13th enbodi nent, and the
encoded engodés theéhlififeréfbe arectobtimtedn the mottionieactomhefl thisopixel he

| mage encodi ng apparatus according to the 16th enbodi nent has the

st r uct ur eadtiet dieyrialngad etfeodicndon apgetoat of tdoe shdpagsignalhéns8eadesdodi nment
which is added to the notion detection judgnent unit 90, and judges the

propri et Enﬁbdih% therhetimnoedtiort f rild hapenpdgaal | onactotdengput shape
signal using the notion vector of the input pixel value signal, and if

the resukim@iathetd udghentiocs t Baboldimést POIHD! perEbemamée Onof detggt i on
‘or t he inpl:lt shape si gnal i's not performed and the'reby .

variable-~length encoding enables the further improvement of the
encoding efficiency to be realized.

Note that the case of encoding the difference vector instead
of encoding the motion vector of the pixel value signal is possible,
which is similar to the 10th embodiment.

Also, the encoded signal output by the image encoding apparatus
according to the 15th embodiment can be, similarly to that in the

10th embodiment, appropriately decoded by the image decoding

. apparatus according to the 12th embodiment.

Embodiment 16

An image encoding apparatus according to a 16th embodiment,
similar to the 13th to 15th embodiments, recei.ves an image signal
consisting of a shape signal and a pixel value signal as an input
signal, and referring to a reference image, encodes this input
signal.

Fig.20 is a block diagram showing the structure of the image



the om ssion of the calculation realizes the reduction of the processing
load. If the result of the judgnent is that it is inpossible, the notion
detection for the input shape signal 14 perforned simlarly to the 13th
enbodi nent and thereby the encoding efficiency and picture quality of the
encoded signal are not -133-

af f ect ed. Note that, in the 16th enbodi nent, although the detection of

t he shape signal is nqot perforped when % not i on- conpepsat ed_.shape signa
and the § IR TS aﬁcor%?g?‘gd}%é?ﬁei 8’ Fﬁ“b‘?‘%é“?ti'gh nt gﬁ’aﬁl‘&%’on of
the encoding efficiency due to the increase in the notion conpensation
error is?¢ dndigpres the metien delectrp Bdgment whd whirBrreraisas sheis not
performed when the error_due to the notion conpensation in the judgnent is
equal tolmuts ghepersigpat 6Okeapd\ihe wetden wsrtransepEbyhe Fixelh&aleeduct i on
of the processing |oad can be realized. Enbodi ment 17 An i mage
encodi ngsikgngdr avtRutddotlie mgtieondetaatosinadi apdtiudgesniheProprigby13th to
16t h enbodi nents, receives an inmage signal consisting of a shape signal
and a pickltheampsiongeampessariommf thei ghabe aighalefwdithi thet motionf er ence
| mage, encodes this input signal. Fig.21 is a block diagram show ng the
st ruct uresatfort bé themyixednvadiiegs bpdr,aand arrmeddnggto cthiehdudigent,
enbodiment. In the figure, 93 indicates the switching judgnment unit which
r ecei vesouttgur snithieo ninssohuartd oaf whieehpr x €he vabtidosi detéctaiwh skbpE begnal |
and simlarly to 16th enbodi nent, judges the propriety of the notion
performed or not, to the motion detector 62b.

. The operation of the above-constructed image encoding
apparatus according to the 16th embodiment is described. The

processing of the pixel value signal 60a input to the image encoding
apparatus according to the 16th embodiment, except for the point S

that the motion vector of the pixel value signal obtained in the

motion detector 62a is also output to the motion detection judgment

unit 90, is similar to the 13th embodiment, and thereby the encoded

signal 66a of the motion vector of the pixel value signal and the
encoded signal 68a of the difference value of the pixel value signal

are obtained.

On the other hand, the input shape signal 60b is first input

to the motion detection judgment unit 50. The motion detection
judgment unit 90 performs the motion compensation of the input shape

signal 60b using the motion vector of the input pixel value signal,

and compares the motion-compensated shape signal with the input

shape signal 60, and judges whether both the shape signals have

agreement or not. Thereafter, if there exists agreement, the
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conpensati on of the shape signal using the notion vector of the pixel

val ue signal, and according to the judgnent, gives an instruction to the

swi tching unit 94. The switching uni§gf4, according to the instruction of

the switching judgnment unit 93, -134-

switches the notion vector of the pixel value signal and the notion vector

of the shape signal for the output to the difference value calcul ator 70.
erforng the tenporal storage in order

The nmenory 95 for the tion vector 8 ( .

to i npuMIHETELERTVEE Ehe cﬁx‘t’ﬁﬁn VBYUehelongd tichPHEPYRI O dhe gotiten

difference value detector 70 after a delay. _The other nunmerals are simlar

to t hos&ledectpg. $3b: andt hRe PRI slatestrs &iki fags (ot marferm gbelst h

enbodi nent . The operation of- the i mage encodi ng apparatus according to

the 17M9otd@podeRertien of heafhake (Hianadf and cthe dpPukimet irhtvecdedept for

that according to the judgnent of the switching judgnent unit 93, the two

enbodi maft $hei pivel ivalugesiignak densubsbitwred forothe gotbencrmretiar®thy t he

di fference val ue cal culator 70, so the operation of that alone is

descri bdthe shapeTisdgoailt chAsigopraipdero dhis, 03fr there edpemdatogxiisds t he

encoded signal of the notion vector of the pixel value signal and the

not i on \egresmenit fhetlEhapeult grfalthebodtparfisen off tireemotitheletientrdinat el vy

previ ous encoded i nput signal, and checks whether the nption vector of the

shape sijmiiment t90s itheedicktiehy dptewtboms jwdugnestad d0nmutpsitgnatchs aal r eady

encoded or not. That is, by processing the inmrediately previous encoded

I nput  siigiructions toctbe kest iwretbeectbe 6l atat shgnadtén tdeteditiker ence
tion vector

‘D 61b performs the motion detection, and the motion wector is

calculated by the motion detector 61b. For the shape signal, the

remaining processes are similar to those of the 13th embodiment,

and the encoded signals 66b and 68b are obtained. L
As described above, the image encoding'apparatﬁs according to

the 1l6th embodiment has the structure of the image encoding

apparatus according to the 13th embodiment which is added to the

motion detection judgment unit 90, and judges the propriety of the

performance of the motion compensation of the input shape signal

using the motion vector of the input pixel wvalue signal, and if

the result of the judgment is that it is possible, the motion

detection for the input shape signal is not performed and thereby

the omission of the calculation realizes the reduction of the

processing load. If the result of the judgment is that it is

impossible, the motion detection for the input shape signal is

performed similarly to the 13th embodiment and thereby the encoding

efficiency and picture quality of the encoded signal are not



obt ai ned fromthe encoder 67b has been the difference vector between the
noti on vector of the pixel value signal and the notion vector of the shape
signal, or the difference vector betwus®n the notion vectors of the shape
signals. Thereafter, when the difference

- 135- vector of the notion vectors of the shape signals has been
encoded, by sending an instruction to the switching unit 94, the notion
vect or CE%{%AE%% fromthe shape signal is input to the nmenory 95 for del ay.
Accordin in‘this case, the encoder 67b obtains the difference vector

obi Q?ﬁthP?s#ﬂrﬁmghﬁém%%gV#§$ﬁﬂ%ﬂdw B o RS St LA Fom

t he input sh e si,gnal,. and en odes .t i.fference vector. én t he ot her
hand, whetf e&ﬂgf‘é SFROY BEE Pr’B%‘P 8ﬂ 9%&%8?8?&3 ShaRe pi xel
val ue and s ape S|§na]s of the i medi teI preV|ous [ g has been
encoded, S RN NS R ﬁlEBa a@éﬁ?ﬂﬁ Enlf %n]r:‘rﬁ}}tarl y to

the 15th enbodlnent the difference vector of the _notion vectors of both
t he si grﬁﬁ%rﬁdéttlenb%f dheogRgoding effdcigney Peytardir increase iRt of the
I mage encodlng apparat us according to the 17th enbodi nent is based on the
st r uct uriiotigm cpEPeRsRfeleh @FgPtglapilarabdeactbrid adseopepsinle Hhatodi nent
and is added to the switching judgnment 93, the switching unit 94 and the
menory 9ehe @ptd@nageta@@qrh@ee@ptmgnf@medrmhe@n thecevror gdue Hw itheedi atel y
previ ous shape signal is encoded, the difference vector between the notion
vect or ametidet sompensatiom iredher judgmenbtis reguaintio cor osal, Lemnthane
ncodi ng efficiency can be inproved
‘ the given value, and thereby a further reduction of the processing

load can be realized.

Embodiment 17

An image encoding apparatus according to a 17th embodiment,
similar to the 13th to 16th embodiments, receives an image signal
consisting of a shape signal and a pixel value signal as an input
signal, and referring to a reference image, encodes this input
signal. Fig.21 is a block diagram showing the structure of the
image encoding apparatus according to the 17th embodiment. In the
figure, 93 indicates the switching judgment unit which receives
the motion vectors of the pixel value signal and shape signal, and
similaily to 1l6th embodiment, judges the propriety of the motion
compensation of the shape signal using the motion vector of the
pixel value signal, and according to the judgment, gives an
instruction to the switching unit 94. The switching unit 94,

according to the instruction of the switching judgment unit 93,



by utilizing the difference between the notion vectors of the shape

si‘gnal s which highly correl ate. Note that, in the 17th enbodi nent,
although the judgnent and the encodifQ of the difference vector are
performed for the notion vector of the shape signal, the

j udgment and the encoding of the difference vector can be al so perforned
for the notion vector of the pixel value signal, and simlarly, an

i mprovenent of the enc¢oding efficiency can he realized. Enbodi nent 18
AN | Mg BrOEeTE S BB OR PECEOE R GF RS RiFedraaiens ERHPREHDS BPLLRR s

I nvention receives inage signals consisting of at |least one of either the
shape i ifesieR PENths shRpet st aferdhe rrBPWRItRhe dhEfquancs yalue
information, as input image signals, and encodes the inmmge signals .
accor di riepklafernplle Shetmerery A5 fespthe mptippp¥rctaer gegifeorms theri g 22
Is a block structure showi ng the structure of the inmage encoding apparatus
accor di ritemperaiestiGrage Aboeiidamto inpuththe mgien veron autpak &y the | nput

i mage signal which consists of at |east one of either the shape

i nf or mat$witahvinghanitr 84 Hoathendyfferanaeavalore debectarh?@0gifitelr 4 dedaymt i on.
102 indicates the blocking unit which blocks the input inmage signal 101
and out fthes ¢tikeb| pukerkkhapre sighkdr 108, thbeeblodic Ky .ti%nsgad ebbg si gnal
105 and the bl ocked pixel value signal 107. 110 indicates the shape
encodi ngdesdd ptijodgiensimiilidy, tantthdfl4of nihecdbeh étisodimsrgpar ency encodi ng

ode The operation of the image encoding apparatus according to the
. 17th embodiment is similar to t;hat of the 15th embodiment, except
for that according to the judgment of the switching judgment unit
93, the two embodiments differ in the difference motion vector to
be obtained by the difference value calculator 70, so the operation
of that alone is described.

The switching judgment unit 93 receives and compares the
encoded signal of the motion vector of the pixel value signal and
the motion vector of the shape signal, both of which are of the
immediately previous encoded input signal, and checks whether the
motion vector of the.shape signal of the immediately previous
encoded input signal is already encoded or not. That is, by
processing the immediately previous encoded input signal, it is
checked whether the encoded signal of the difference motion vector
obtained from the encoder 67b has been the difference vector between
the motion vector of the pixel value signal and the motion vector
of the shape signal, or the difference vector between the motion

vectors of the shape signals. Thereafter, when the difference



judgnment unit, and 116 indicates the pixel value encoding node judgnent
unit, which judges the respective encodi ng nodes suitable for the shape
si-gnal 103, the transparency signal .85 and the pixel value signal 107,
and outputs the shape encodi ng node 111, the

-137- transparency encodi ng node 115 and the pixel val ue encodi ng node
119. 112 indi cates the shape encoder, 116 indicates the transparency
encoder and 120 indicates the pixe al ue encoder, _all of which encode

r espect FFECSF GfaFRe FLdPa becch‘seﬁ it $lgnahs hag heep encedede shape

encoded signal 113, the transparenc encoded signal 117 and the pixel

val ue eR¥o8erding @t HBEructdope &P gﬁ?y?”’l%“ﬁ?di‘&&?e%‘lt heheomet g oder

whi ch collectively encodes all of the encoding nodes 111, 115 and 119, and
out put s VeEher sfrirriechddensthaashaps signal ipeirptr 40 sheonemory 95
above-constructed i mage encodi ng apparatus according to the 18th

enmbodi nEar deslaykpl Aceredingdivi 4nIthis case, petengesgs €Thyokitaios Wunsi sting
of the shape information, the transparency information and the pixel value
i nf or natdiffierence mpgtordativeembipe iomediahelynprarious encodedi motiant he 18th
enbodi ment. Here, the transparency information and the shape information
are expkeched ofeftdver shgpe osignplsdbtisined Exdme tRei memordr 95s fori delaylhe
transparency information represents the ratio of each pixel -to be

synt hesenddthdamttitn iveegersdevected Hmpmb8ha) input ehidpenetignal h @mdbt her

I mage, and basically is nulti-valued information such as what is shown in
Fi g. 53( éhcodedhehehali€ feirahoe meecbori S dtnothel wateirnfhanagt ivdiers ughe as what

‘S ’ howgilfgerence vector between the motion vectors of the pixel value
and shape signals of the immediately previous input signal has been
encoded, by sending an instruction to the switching unit 94,
similarly to the 15th embodiment, the difference wvector of the =
motion vectors of both the signals is to be encoded.

As described above, the structure of the image encoding
apparatus according to the 17th embodiment is based on the structure
of the image encoding apparatus according to the 15th embodiment
and is added to the switching judgment 93, the switching unit 94
and the memory 95 for delay, and thereby when the motion vector
of the immediately previous shape signal is encoded, the difference
vector between the motion vector and detected motion vector are
obtained and encoded, and the encoding efficiency can be improved
by utilizing the difference between the motion vectors of the shape
signals which highly correlate.

Note that, in the 17th embodiment, although the judgment and

the encoding of the difference vector are performed for the motion



.53 (c¢), which is two-valued transparency information with 0 and non-0
|nd|cat|ng that the object "exists/non-exists". Note that when the
transparency information has only tweggf the perfect transparency and the
perfect opacity, the informati on can be
-138- represented only by the shape signal as descri bed above and
thereby t he transparency I nformation i s not required Accordingly, in this

case, only the e i.nformatio d t.h i xel e informatio are
cncoded WeEtaEcahedie stap ALonsh & gnaﬁ ﬁbzarrrf s SRRRST G AL g
si gnal |nte rating a alit S on the correspondi ng
Pt ofEEREBR YO T GG bF 18P SRESOTPRr e (bR L8 R oF
i nformati on and _the pixel, val ue |nfornat|on and qutputs the blocked shape
signal 8¢ Riyelp wlus ﬁilﬂé’ﬁslparaé’ﬁ’cf%ﬁéwioﬁnaﬁ&@rpﬂémﬁ%cRgdt&iex
val ue signal 107. The shape signal 103 is output to the shape encodlng
mode j udreRingnpEfigbeneiy aamebengpalifRdder 112, and the transparency
signal 105 is output to the transparency encoding node judgnent unit 114
and the transparency encoder 116, and the pixel value signal 107 is out put
to the pixel value encoding node judgment unit 118 and the pixel value
encoder Emp@diment ¥Be shape encodi ng node judgnment unit 110, the
transparency encodi ng node judgnent unit 114 and the pixel val ue encoding
node judgndmt image édéodindy@ppairatbscaceruting tondsslith enbmdimemt shape
signal 103 respectively, the transparency signal 105 and the pixel value
si gnal 17 thdspéntventign merdivespimagdecsidrais eonsdshinguoo atl Ieasthe
‘anspar ency encodi ng node 115 and the pi xel val ue encodi ng
one of either the shape information or the transparency information,

and the pixel information, as input image signals, and encodes the
image signals according to the mode suitable for respective image
signals. S

Fig.22 is a block structure showing the structure of the image
encoding apparatus according to the 18th embodiment. 1Inthe figure,
101 indicates the input image signal which consists of at least
one of either the shape information or the transparency information,
and the pixel information. 102 indicates the blocking unit which
blocks the input image signal 101 and outputs the blocked shape
signal 103, the blocked transparency signal 105 and the blocked
pixel value signal 107. 110 indicates the shape encoding mode
judgment unit, and 114 indicates the transparency encoding mode
judgment unit, and 116 indicates the pixel value encoding mode
judgment unit, which judges the respective encoding modes suitable

for the shape signal 103, the transparency signal 105 and the pixel

value signal 107, and outputs the shape encoding mode 111, the



nmode 119. Each encoding node is output to each encoding node unit, and to

t He node encoding unit 122. The shape encoder 112, the transparency
encoder 116 and the pixel value encgger 120 output the respective input
signal s -139- according to each of

t he i nput encodi ng nodes, and out put the shape encoded signal 113, the
encoded transparency signal 117 and the encoded pixel value signal 121. On
t he other hand, the nopde ,encoder 2 collectively encodes all of the input
encodi ndHREFREreaRY emﬁ‘gsm‘?‘ﬁ% lé#gﬁﬂédt%é’é"??-g ue £Rcofiagigd® encoded
signal 113, the encoded transparency signal 117, the encoded pi xel val ue
signal Pt andi2heleM e nbhe ShgRs 99ordate t hib edawH&@tsst ptfe of the
| mage encodi ng apparatus according to the 18th enbodi nent. As
descri bwwmﬁﬁn@m@ménéulégt@m% therixedcyeilvg eappdest us
according to the 18th enbodi ment has the blocking unit 101 which bl ocks
t he i np@ll pigdhisthyaacods Fesppstive Signalisnpegordipggeo saphiufegmenthe shape
signal, the transparency signal and the pixel value signal and outputs
t hese siupidl,sandnoutput dheoghage emchdgdigdonal 13+ $helGranspagency18 which
j udge the respective encoding nodes suitable for each signal, and the
encoder ehtddeflGignad TAF wiid htbeac@dxedactalsiegreaicodedorsiignpl 012%ch
encodi ng node, and the node encoder 122 which collectively encodes all of
t he enamdipegtivdbg, A28 imdiedhes thesngds sinkbdet htiidheoddeotdinglys
performed according to the node suitable for each separated signal and al
of the igtfcodest alh ¢fltdiec@ntcodihg medeactiad, MU ard 100, | agd vatputencoded.
ﬂ nce the shape information, the transparency information and the

xel valhée engbaedbhidds silghan h2se

The operation of the above-constructed image encoding
apparatus according to the 18th embodiment is explained. Initially,
the input image signal 101 consisting of the shape information, e
the transparency information and the pixel value information is
input to the image encoding apparatus according to the 18th
embodiment. Here, the transparency information and the shape
information are explained referring to Fig.53 used in the Prior
Art section. The transparency information represents the ratio of
each pixel to be synthesized when the image shown in Fig.53(a) is
combined with another image, and basically is multi-valued
information such as what is shown in Fig.53(d). The shape
information is two-valued information such as what is shown in
Fig.53(c), which is two-valued transparency information with 0 and
non-0 indicating that the object “exists/non-exists”. Note that
when the transparency information has only two of the perfect

transparency and the perfect opacity, the information can be



mut ual - correl ati on, the sane encoding node is likely to be sel ected.
Therefore, by performng the variable-length encoding wherein the codes
given the sane node are to have the spagrt code | ength, which

- 140- results in the possible reduction of the bit nunber of the encoded
si gnal . Enbodi ment 19 An i mage encodi ng apparatus according to a
19t h enbodi nent of this invention receives inage signals consisting of at

I t f eith h i_nf or.mat i the t ' tion,
bt ho EFRErsFHI haly iy UAR Snale it AR fhatr e SUSEE ABARREY rge”
' I di to th ti itgble f I, [ | .
B oLy B T anatetSnr YR RbN Ny Toha Ssiaetor BGPrERas HudB tafeod ng

t ' t he 19t nbodi o he fi , _the sh
o ngCRBSe S bR, shitbe T TRRGYER TH: BRCBHASly TRLLE LREPTRARSN or  he
shape signal 103 nd out o%ts the result of the judgnment as the encoding

nmode to BRE€ %‘H‘é‘ﬁf? o €d-and the node encoder 122, and also to the
t ransparency_encodi ng, node ju

d t
130andt hepi x@%abh%@mi%@%ﬁgé%ﬁ Jihe doput imagessignal ke by

transparency encodi ng node judgnment 130 carries out judgment, referring to
t he i npuinEfgRRLiNG odi Eéuﬁéiiiet]&l@ Bheebutiprged tor thesgprregpandingudgnent
as the encoding node to the transparency encoder 116 and t he node encoder
122, andrelasbion befweghxthe pikads afhthelishgpsotnfdmdgiont toanspandncyThe
pi xel val ue encodi ng node
information and the pixel value information, and outputs the
o blocked shape signal 103, the blocked transparency signal 105 and
the blocked pixel value signal 107. The shape signal 103 is output
to the shape encoding mode judgment unit 110 and the shape encoder
112, and~the'transparency'signal 105 is output to the transparency L
encoding mode judgment unit 114 and the transparency encoder 116,
and the pixel value signal 107 is output to the pixel value encoding
mode judgment unit 118 and the pixel value encoder 120.

The shape encoding mode judgment unit 110, the transparency
encoding mode judgment unit 114 and the pixel value encoding mode
judgment unit 118 judge suitable encoding modes for the input shape
signal 103 respectively, the transparency signal 105 and the pixel
value signal 107 respectively, and output the shape encoding mode
111,thetransparencyencoaimgmode115andthepixelvalueencoding
mode 119. Each encoding mode is output to each encoding mode unit,
and to the mode encoding unit 122.

The shape encoder 112, the transparency encoder 116 and the

pixel value encoder 120 output the respective input signals -



judgnent unit 132 carries out judgment, referring to the |nput shape

encodi ng node 111 and the transparency encodi ng node 115. The
operation of the inage encodi ng appargsus according to the
-141- 19t h enbodinent is simlar to that of the 18th enbodi nent except

the judgnents of the respective node judgnent units, and simlarly,
out puts the shape encoded signal 111, the encoded transparency signal 117,

ksk;dggﬁfd%%f%sva' e ?%38 #é#d%ﬁgoéﬂﬁ%gn% °§:%a%$€%t ihe W&'}?gﬁ, .
Fldges CTREHREL ALE= oL of e, ErRAre, B aEgA s r&f%ﬁ%mﬂtf@ R (o the

shape encodi npde d the plxel val ue. encodi ng node judgnent unit 132
whi ch | Lﬁfgég&]%%gl HBEH‘a stgRalorll + nen ShePthen brndy Fhamogeersedes ence to

both the_ shape encoding node and_the transparency encodi ng node, and
t her eby %% <ellrgtdyelypgasodes plkeP§ thepdnprb §@@ﬁ§lﬂﬁxﬂ9495nﬂip in the
node encoder 122 in which a shorter code is given in the case that the
nmodes aP@LpUks §hﬁ@ncpﬁ@d@1qdecsmql 323t h&heashape enteded isignaddikdy can
I nprove nore than in the 18th enbodi mrent and can reduce the bit nunber of
t he encothel encddeditganspaygneh signahd lght theetcoded pixel vaimeosiignadl 20
An i mage encodi ng apparatus according to a 20th enbodi nent inproves the
encodi nglZX fand the \enghdetienade sdgdaioliR3 sirgntiie ensbded andtputs ofdthef the
19t h enbodi nent .
image encoding apparatus according to the 18th embodiment.
‘ As described above, the encoded outputs of the image encoding
apparatus according to the 18th embodiment has the blocking unit
101 which blocks the input image signal and separates the input
image signal into the shape signal, the transparency signal and S
the pixel value signal and outputs these signals, and the encoding
mode judgment units 110, 114 and 118 which judge the respective
encoding modes suitable for each signal, and the encoder 112, 116
and 120 which encode each signal according to each encoding mode,
and the mode encoder 122 which collectively encodes all of the
encoding modes, and thereby it is possible that the encoding is
performed according to the mode suitable for each separated signal
and ~all of the information related to the selected mode is
collectively encoded. Since the shape information, the
transparency information and the pixel value information often have
mutual correlation, the same encodingmode is likely to be selected.

Therefore, by performing the variable-length encoding wherein the

codes given the same mode are to have the short code length, which
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Fig.24 is a block structure show ng the structure of the inmage encoding
apparatus according to the 20th enbodinent. In the figure, the pixel value
encodi ng node judgnent unit 118 judgego-t he encodi ng

-142- node suitable for the pixel value signal 107, and outputs the
result of the judgnent as the encoding node to the pixel value encoder

120 and the nbde encoder 122, and also to the transparency encoding nobde

j udgrent 136 .and_the sha ncodi ng. node- jud nt unit . _Ther ter,
the tranSpatemcy’e 808?%%%%&%%&8&%%&1553 %ggr ?‘é@’e’%ﬁfj:‘s ?ﬁﬁgﬁfb‘?ﬁcﬁe&g
referring,to .the input pixel value encoding node 119, and outputs the
result o lqr}?el'j udgnent as the encoding node to the transparency encoder

116 and the node encoder 122, and also to the shape encoding node judgment
unit 138. The shape encodi ng node judgnent unit 138 carries out judgnent,

referring to the ingut pi xel val ue encodi ng node 119 and the transparency
encodi ng&mﬂm. 1 The operation of the image encodi ng appar at us

according to the 20th enbodinent is simlar to that of the 18th enbodi nent
except the jnudgagatencadingeapparridds recapding fegreifthuambediment Afvi | arl y,
outputs the shape encoded signal 113, the encoded transparency signal 117,
t he encotleis ginvention reagiyes image signals eordrtineod atilgrst e
As described above, the inmage encoding apparatus according to the 20th
enbodi mepf didbherhthe rshapeaisfoymaticardicrgthe dergnspgrency imformedsionhi ch
j udges the encodi ng node of the transparency signal wth reference to the
pi xel vahne thecqoikelginbfdepataimh,t he Sipgteimage sdgnglepdmd edgodes the t 138
‘i ch judges the encodi ng node of

image signals according to the respective modes suitable for each
image signal.

Fig.23 is a block structure showing the structure of the image
encoding apparatus according to the 19th embodiment. In the figure, s
the shape encoding mode judgment unit 110 judges the encoding mode
suitable for the shape signal 103, and outputs the result of the
judgment as the encoding mode to the shape encoder 112 and the mode
encoder 122, and also to the transparency encoding mode judgment
130 and the pixel value encoding mode judgment unit 132. Thereafter,
the transparency encoding mode judgment 130 carries out judgment,
referring to the input shape encoding mode 111, and outputs the
result of the judgment as-the encoding mode to the transparency
encoder 116 and the mode encoder 122, and also to the pixel value
encoding mode judgment unit 132. The pixel value encoding mode
judgment unit 132 carries out judgment, referring to the input shape

encoding mode 111 and the transparency encoding mode 115.

The operation of the image encoding apparatus according to the



t he shape signal with reference to both the pixel value encoding node and
t he transparency encodi ng node, and thereby the selected nodes are |likely
to be the sanme. Accordingly, in the.pgde encoder
- 143- 122 in which shorter codes are given in the case that the nodes
are the sanme, the efficiency of the variable-length encoding can inprove
nore than in the 18th enbodi mrent and can reduce the bit nunber of the
encoded e signal, which.is the obtajned resylt. nbodj nent 21 An
Cmge daobt: sRbABans de” BenEHA s Ehoh S sheohit meRrIBRnt (Fe Ty ent f on
appropriate] y, encodes_the encoded signal, encoded .by the ipage encodi ng
appar at Gge ng b ﬁ&%@ﬁgéﬁﬁgggwgment u"li;%&’ ARG §“ﬁgg’1"6]c3k
structure showi ng the structure, of the imuge  decoding apparatus according
Lo the SEsPUEALbAPnEREDS faFqded Migarb, 11Tn khe ensrard Erdnsrazenayls and
123 are the shape encoded signal . 113, the encoded transparency signal 117,
the enc&38Rapildel, $heRRCoSegRixel valip sigRrkicdins ke ensogsdimodss
respectively, all of which are output by the inmage encodi ng apparatus
accor di 9d¢9nalt k&3. 18t h enbodi ment. 150 indicates the node decoder which
decodes the encoded node signal 123, and outputs the shape encodi ng node
151, the tRandeseriad ahevel denimroe 8acoding eppapeies aggPydinadmi ng
node 155. 156 indicates the shape decoder, 158 indicates the transparency
decoder thrd128D emdidimend has pheetranspagsedey oelkeodinghmotie efiedareernithe shape
encoded signal 113, the encoded transparency signal 117 and the encoded
pi xel vanié 3@ walichlPdgess pbetanceding mocieocoflithe traridparencydsignalodes
"1put fromthe node decoder 150,
with reference to the shape encoding mode, and the pixel value

encoding mode judgment unit 132 which judges the encoding mode of
the pixel value signal with reference to both the shape encoding
mode and the transparency encodingz@ode, and thereby the selected Sy
modes are likely to be the same. Accordingly, in the mode encoder
122 in which a shorter code is given in the case that the modes
are the same,'the efficiency of the variable-length encoding can
improve more than in the 18th embodiment and can reduce the bit

number of the encoded mode signal, which is the obtained result.

Embodiment 20

An image encoding apparatus according to a 20th embodiment
improves the encoding efficiency of the encoded mode signal,
similarly to that of the 19th embodiment.

Fig.24 is a block structure showing the structure of the image
encoding apparatus according to the 20th embodiment. Inthe figure,

the pixel value encoding mode judgment unit 118 judges the encoding



and out put the decoded shape signal 157, the decoded transparency si gnal
159 and the decoded pixel value signal 161, respectively.

- 144- 162 indicates the reverse bljgeking unit which receives and

i ntegrates the decoded shape signal 157, the decoded transparency signal
159 and the decoded pi xel value signal 161, and outputs the decoded inage
si'gnal 163. The operation of the above-constructed i mage decodi ng
appar at us_accor di o_the 21st. enbodi nent.i.s..descyibed. The inma

decodin ﬁ?h?%k%n’g%%ﬁ’ﬁr SR PR u?f&@“@?’rﬂ@ i OY%%%tﬁ/ggetnr?égﬁ%ape
encoded sjgnal 113, the encoded tragnsparency signal 117, the encoded pi xel
val ue si%#] he, jg NERRS ¢ cfé%f%&gpg‘f’gﬁa"%g , Pi¥gl jErjiR RPCIO/ED t he

shape decoder 156, the transparency decoder 158, the pixel value decoder
160 and }4fbapdddemedasnceder 12%spBE130A9 (o the trapspagspey ®WGWENI150
decodes the encoded node signal 123, and outputs the shape encodi ng node
151, t hénqd%ayslsméméyl%@@mf fhentere pnrodipng mede judement | unitedd8di ng node
155 into the shape decoder 156, the transparency decoder 158 and the pi xel
val ue deBhwmreatier, thespransransncyreacofing mhieodudgment 13fe aarmiesar ency
decoder 158 and the pixel value decoder 160 decode the input encoded
si gnal s oukcjuddirent sefroring o the dopug pixed vadsecentading mode 1d8, put t he
decoded shape signal 157, the decoded transparency signal 159 and the
decoded pickeutputacths graultaif theoudgnandvas dhebéncdding mode td&Re The
reverse blocking unit 162 integrates the input decoded signals and outputs
t he decotsshspmgacy gneddel5316 and the mode encoder 122, and also to the
' shape encoding mode judgment unit 138. The shape encoding mode
judgment unit 138 carries out judgment, referring to the input pixel
value encoding mode 119 and the transparency encoding mode 115.
The operation of the image encoding apparatus according to the
20th embodiment is similar to that of the 18th embodiment except
the judgments of the respective mode judgment units, and similarly,
outputs the shape encoded signal 113, the encoded transparency
signal 117, the encoded pixel value signal 121 and the encoded mode
signal 123.
As described above, the image encoding apparatus according to
the 20th embodiment has the transparency encoding mode judgment
unit 136 which judges the encoding mode of the transparency signal
with reference to the pixel value encoding mode, and the shape
encoding mode judgment unit 138 which judges the encoding mode of
the shape signal with reference to both the pixel value encoding

mode and the transparency encoding mode, and thereby the selected

‘modes are likely to be the same. Accordingly, in the mode encoder



R

As descri bed above, the inmage decodi ng apparatus according to the 21st
erbodi ment has the node decoder 150, the shape decoder

- 145- 156, the transparency decodeyyl58, the pixel value decoder 160 and
the reverse bl ocking unit 162, and thereby appropriately decodes the
encoded signal obtained by the inage encodi ng apparatus according to the
18t h enbodi nent, and perforns the integration, and can obtain the decoded

i mage si |, 163.. te that, in the inage decodi ng, apparatus _ according
to the 322 1R AT EREECRT  FORGH TR SANEBALH Wit (A= BPAEnEHCLISRRE | nage
encodi ng_appar at us accor di to the 18th enbodi t, the encoded signals
obtainedaﬁgiﬁﬁbs@ﬁﬁgetgﬂ i qgﬁﬁa?éﬂﬁ?b§a£&€E#%§iﬁPq{b enced18ghCaRd 20t h
enbodi ments can be al so appropriately decoded. Enbodi nent 22 . An
i mage endcBBFOYE RS HG8 ARcHrai Hifh snbodiment AnshiGREhEedice; khe Pitenti on
perfornms encoding of an input signal, switching the intra-/inter-frane
encodi ngBuBkeBifbthet eneeded mode sighat. which fsthe gbfajngdosrsyltuct ure
showi ng the structure of the imge encoding apparatus according to the
22nd enbodinent. In the figure, 178 indicates an intra-/inter-frame
encodi ng judgnment unit of the pixel encoding which judges the intra- or
i nter- fBmboddgnemtc@di ng node of the pixel value signal, and outputs the
encodi ng node 119 of the pixel value signal. 138 indicates the shape
encodi ng noddn imadpndetcoding appachtusraccopdidg o at Pkst e ddimendti of node
judgnment unit in the 20th enbodi nent indicated by 138 in Fig.24. 170 and
176 indi thle irdneersuiicnchppropriatelye eswotekethea cararadien stignhieenabgded
. by the image encoding apparatus according to the 18th embodiment.
Fig.25 is a block structure showing the structure of the image
decoding apparatus according to the 21st embodiment. In the figure,
input signals 113, 117, 119 and 123 are the shape encoded signal L.
113, the encoded transparency signal 117, the encoded pixel value
signal 119 and the encoded mode signal 123, respectively, all of
which are output by the image encoding apparatus according to the
18th embodiment. 150 indicates the mode decoder which decodes the
encoded mode signal 123, and outputs the shape encoding mode 151,
the transparency encoding mode 153, and the pixel value encoding
mode 155. 156 indicates the shape decoder, 158 indicates the
transparency decoder and 160 indicates the pixel value decoder,
which encode the shape encoded signal 113, the encoded‘transparency
signal 117 and the encoded pixel value signal 119, respectively,
according to the encoding modes input from the mode decoder 150,

and output the decoded shape signal 157, the decoded transparency

signal 159 and the decoded pixel value signal 161, respectively.



of sthe judgnent unit 178 and deci de the encodi ng node of the shape

- 146- signal. 172 indicates the iniLg-/inter-frane encodi ng j udgnent
~unit which judges the intra- or inter~for the encodi ng node of the shape
signal, and outputs the encoding node 173 of the shape signal. The other
nunerals are simlar to those in Fig. 22, and the descriptionis simlar
to that of the 18th enbodi nent. A description is given of the

above- cori®zr uthditdtesg et imac edivagse aplacaing acdar didingcd orébei2@sd and
enbodiment. Initially, the input imge signal 101 is input to the inmage

encodi ng iaegrates thecdedbdgd shapeheigi2ald 16MH oghereidicodad e tdisparemndyl ocki ng
unit 102, simlarly to the 18th enbodi nent, perforns the bl ocking and the

signal  sIRMEA! 199 andnthe WeRstisdigikdll ¥eluy Hiupali 968 addobfsushanR
si gnal . When t he separated pixel value signal 107 is input to the

intra-/i HeRlogblaiRagacotda j1¢dgment unit of the pixel value encoding, the
judgnent unit 178 judges whether the encoding is perfornmed by the

intra-franme %godgﬁgrggic%rpt & f egae Wﬁg@gaeaut% qft bfec.rqﬁwpl of

t he judgnent as the pixel value encodi ng ndicatin intra” o

"inter” ta%gé%%}:ﬂ%’%@co\fﬁ'ilgg 'ﬁ@ﬁgg?ﬁ%%ﬁgogﬁg\snﬂ%edgggﬁ%é’d 12¢nand the shape

encodi ng gnent e encodi ng node ju gmergt uni t

otk ng ARy el AR LR PEECRME-E S oLy (R
o0 ol e iR ERofRH 25STSF et AR USRS E el 17 Vgncoct
.en the nic)éec\iledvgzll.:lcjeel ewpa(i%dei gg_gnngf elig' dailr?cf‘ tt Se :einrcl.ggg:i'mode signal 123, -
to be output into the shape décoder 156, the transparency decoder
158, the pixel value decoder 160 and the mode decoder 150,
respectively. .
The mode decoder 150 decodes the encoded mode signal 123, and
outputs the shape encoding mode 151, the transparency encoding mode
153, and the pixel value encoding mode 155 into the shape decoder .
156, the transparency decoder 158 and the pixel value decoder 160,
respect_ively_. _The shape decoder 156, the transparency decoder 158
and the pixel value decoder 160 decode the input encoded signals
according to the input encoding mode respectively, and output the
decoded shape signal 157, the decoded transparency signal 159 and
the decoded pixel value signal 161 into the reverse blocking unit
162. The reverse blocking unit 162 integrates the input decoded
signals and outputs the decoded image signal 163.
As described above, the image decoding apparatus according to

the 21st embodiment has the mode decoder 150, the shape decoder
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Accdrdi ngly, when the pixel value encoding node 119 indicates the

- 147 intra-frame encodi ng, the shapg judgnment node 111 indicating the
“intra-frame encoding is output fromthe judgment unit 138. On the

ot her hand, when the pixel value encoding node 119 indicates the
inter-franme encoding, the intra-/inter-frame encoding judgnent unit 172

j udges whet her the encoding of the particular shape signal is perfornmed by
t he i nt r a-lfSéanthencadspgreney desodarckSH,r the pdxeddialgef decoder sit@pandi gnal
105, and outputs the result of the judgnent as the shape encodi ng node
111. the eevéese dfladkdngasest 1% shdpthesebydappromdately decodeput to
t he shape encoder 112 and the node encoder 122. And, the operations of the
pi xel val wheenaaeled] 24) gridie cliteimesndoylethd 12magendehbedimge appardetns1?22
are simlar to those of the 18th enbodinent, all of which output

respecti vaceneddag 6 orted 9.8th embddimént, kedapparenis fihenihkegration,
above-descri bed operation, in the inmage encodi ng apparatus according to

the 22nd eMgodhAesbtaiWethe IdRodedeimy@é USighadnak3is intra-frame encoded,
the shape signal is always intra-frane encoded. In general, since when the

pi xel  val ues ndReNShatlaVeh aHLeHBEE, déESITRAREPa HRr I ladid @1 AG €6MBAL.

either, and therefore when the pixel value sighal should be i'ntra-frane

encoded; thak d oaﬁﬁe&kxsiw&lgwtﬁé@?@odaassi@n%fr%étaitrﬁggegﬁééapege{sn%géat i on,

even if the nunber of the encoding node for e€ncoding, pe nal is
restricte n%'oﬁ%hgré%’péx% 2688843 dgﬁ@”ie(];ﬁ RELEGERMNY Bl LREEAGY ' N
es:odlngt e shape ‘sl gha I's scarcely degraded.

) signals obtained by the image encoding apparatuses according to

the 19th and 20th embodiments can be also appropriately decoded.

Embodiment 22
An image encoding apparatus according to a 22nd embodiment of
this invention performs encoding of an input signal, switching the
intra-/inter-frame encodings adaptable to the input signal.
Fig.26 is a block structure showing the structure of the image
. encoding apparatus according to the 22nd embodiment. Inthe figure,
178 indicates an intra-/inter-frame encoding judgment unit of the
pixel encoding which judges the intra- or inter- for the encoding
mode of the ﬁixel value signal, and outputs the encoding mode 119
of the pixel value signal. 138 indicates the shape encoding mode
judgment unit which corresponds to the shape encoding mode judgment
unit in the 20th embodiment indicated by 138 in Fig.24. 170 and
176 indicate the switches which are switched according to the output

of the judgment unit 178 and decide the encoding mode of the shape
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Al 80, there is the case that the pixel values to be synthesized

- 148- w || change though the shape,sjgnal in the synthesis is constant
such as like a fixed picture (synthe§}§%d picture) and the like, and in
this case, even if the inter-frame encoding is selected according to the
pi xel value signal, the inter-frame encoding for the shape signal is not

al ways appropriate. In the i mage encodi ng apparatus according to the 22nd
enbodi mnestignabhen 1712 imtieatesatbe Emioodt figties-§ebwe tard-ddingt Hedgineet - val ue
signal, which of the intra-/inter-franme encodings to be selected is judged
cand therebyt whith Ridgepaini inherbhe seltierd-h€orntha-dricEingnaodengtf or the
shape signal, and therefore it is possible to prevent the encodi ng

ef fi ci engnef sRAPSSigHisl Y aBa06aEb s dte bAcoHEnd RRIR! OPB i Gt &hel Bhapef rane
encodi ng for encoding the shape signal. Al so, when at |east elther the

shape si glaha®! (1 BtKEE N8 lsHd ¥ dimi Far Bbeihddea iR FARC2UethnAthet of
additional “information is required for the notion conpensation and so on

appar at uSo e AR e R TY ERRE P onr ek SnbOSIIROL That only the
o Sol acteq Poro TGRSR S qLIERITE cod Aroigt pHIStraaiRd Hids LRBBRLGH T O 19
bi - numbSPPPRARARERAHATS (8 28 hnent ™ TR pT e et $RBE but 1 ¢
Conal . chaoh T oahey T e o ke 2hCBak R BPeREs P Bt ARS i <

B 2 014 LS ana enpolindSeC i thaD R plBSL 09812 008! 1 2002151 us

to the 18th embodiment, performs the blocking and the signal
separation, and outputs the pixel value signal and the shape signal.
When the separated pixel value signal 107 is input to the 3
intra-/inter-frame encoding judgment unit of the pixel value
encoding, the judgment unit 178 judges whether the encoding is
performed by the intra-frame encoding or inter-frame encoding, and
outputs the result of the judgment as the pixel value encoding mode
. indicating “intra” or “inter” to the pixel value encoder 120, the
mode encoder 122 and the shape encoding mode judgment 138. ‘
In the shape encoding mode judgment unit 138, the switch 170
and 176 are switched according to the pixel value encoding mode
119. The switching is performed in such a manner that the judgment
unit 178 does not receive the input when the pixel value encoding
mode indicates “intra”, while the judgment unit 178 receives the
input when the pixel wvalue encoding mode indicates “inter”.

Accordingly, when the pixel value encoding mode 119 indicates the
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-149- the 22nd enbodi nent has the intra-/inter-frame encdding j udgnent
upit 178 for the pixel value signal and the shape encodi ng node judgnent
unit 138 containing the intra-/inter-frame encoding judgnment unit 172 for
t he shape signal, and thereby the ifdéfa- frane encodes the encodi ng node
of the shape signal when the encoding node of the pixel value signal is
the intra-frame encoding, while judges and sel ects the encodi ng node for
the shape signal when the encoding node of the pixel value signal is the
inter- irfdRVFrenmeodhogding) eheCatsgs fuiRmearrgbad i1an bedvegpisdectencodi ng
node 119 for the pixel value signal and the encoding node 111 for the
shape sirgial-firamee ehtedsng ayl Jtgneb¥remathe efuddientedteti p9g. of the bit
nunber of the encoded node signal, and nekes 1t possible that the bit
number of tdie @i dinaanandl, OvARL el B xbRCvEPhS OfhcdDFRE MM OM 9 S
reduced as a result of the prevention of the choice for "carrying out
Inter- Tima%f‘sod'tga- n%ntepfltﬂ%“éemen%édin%, Alhd ”E%r%ﬂ?ﬂ% £PfaL at us
according to a 23rd empodi nent of this 1hvention perfornms the encodi ng of
the inp ' | itehi R ' G j codi ng
o hHE quckhe TLAde 172 SUBEL QhetE: g AR, bf ]

adapti ng I ghal oW ng

enbodi 1EEL G P Eoph Rl 18 PrARARIEY, e M 3a e Rlpe oA RS | agrent

uni t T ole $e0ShP0 - HGP eiRbaY Rl Yor VAL Thdpt 455n k] Aos) IR o Rpd®d ' O

the result of the judgment as the shape encoding mode 111.
D In either of the cases, the shape encoding mode 111 is output
to the shape encoder 112 and the mode encoder 122. And, the
operations of the pixel value encoder 120, the shape encoder 112
and the mode encoder 122 are similar to those of the 18th embodiment,
all of which output respebtive encoded signals.

As will be apparent from the above-described operation, in the
image encoding apparatus according to the 22nd embodiment, when
the pixel wvalue signal is intra-frame encoded, the shape signal
is always intra-frame encoded. In general, since when the pixel
values do not have agreement, the shapes do not have agreement,
either, and therefore when the pixel wvalue signal should be
intra-frame encoded; that is, the pixel value signal has a small
temporal correlation, even if the number of the encoding mode for
encoding, the shape signal is restricted similarly to the 22nd
embodiment, the encoding efficiency in encoding the shape signal
is scarcely degraded.

Also, there is the case that the pixel values to be synthesized



- 1%0- be and outputs the encodi ng node 119 for the pixel value sign
138 indi cates the shape encodi ng nodé48-udgnent unit which corresponds

al .
to

t he shape encodi ng node judgnent unit according to the 20th enbodi nent

indicated by 138 in Fig.24. 180 and 186 are sw tches which swtch
according to the output of the judgment unit 188 and determine the
encodi ng ymdenbafet Mosdi RS s8apE - siBhal FA0tEAIRmtHRa 18D 50BoN AR N
judgrment unit fof encoding the shape, which judges what number of not
vectors | an Sl Ak 9, 448 cH83ef Cbntinens hEpg S 9
. accordi ng oa%tEgkreguf?ﬂ%?%%hel?ﬁﬂggégt.Qg%e g?her ggcoﬁ?ngs are sim
to thogg
enbodi men edcription rs grven o

di h . ' Ctiably. h
ccon Ul Al €51 ST P05, 50080 el i abovnd BB ol
i nput i e signal, 101, .and .t he blockin% unL% 1Q§ génilar.to HQE 18t
embodi merie SHBPF G A5 I RLNGYS ARBTORERATSL | O TR CESS: SRarind

out puts the pixel value, signal an he. shape signal . . The tion
Dechor - rAARRA L RIgHeRr LR 0 s 420 Spte Whgr She, APEEE TR o

unber
i on
nal
| ar

L e a8 LUIBSCEhD! L cshdl bALofnd ML LoTodlily 181

ncodl ng appar at us

e
h

t he

separated pi xel value _signal 107, and_then ’ngges the signal to be encoded

for what SRERHEAT 3 136 foFethsr Bixed, vahee pPi@als Wil gl the7
and then_ outputs the result of the judgment as_the pixel value encodi

node 119iveraHdnsercfrone RNCQEgicC beoseletardde RIrfANEDheRRPY he

ape encodi ng node . .
it is also possible to select the intra-frame encoding for the shape

signal, and therefore it is possible to prevent the encoding
efficiency from seriously degrading due to the inappropriate
inter-frame encoding for encoding the shape signal.

Also, when at least either the shape signal or the pixel value
signal is inter—-frame encoded, a lot of additional information is
required for the motion compensation and so on to be carried out
in the inter-frame encoding. In the image encoding apparatus
according to the 22nd embodiment, there is no case that only the
shape signal is inter-frame encoded, so that when the intra-frame
encoding is selected for the pixel wvalue signal, the bit number
can be saved. Generally, the above-mentioned additional
information has the smaller bit number than when the pixel value
signal is intra-frame encoded, but if compared to the bit number
required for intra-frame encoding the shape signal, the bit number
is of an amount that can not be ignored and this has a big effect.

As described above, the image encoding apparatus according to
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j udgnent 138. Fig.28 is a draw ng for explaining the nunber of the
nmoti on vectors. Since the notion is._g@oplicated in the vicinity of the
contour of an object, it is very difficult to sufficiently reduce the
notion conpensation error by enpl oying one notion vector (M) per bl ock.
In this case, it is known that it is desirable to divide the block, and
then give the divided blocks to.the nmotion vectors, and this changi ng of

t he nunbéheof2pRETRATIMENFeREd NS dBPFR VAL IAECHTEi SRFIHGhEVASHER. of the

i mage i nproves_the encoding _efficiency. Accordingly, the inmage encodi ng

_appar at usindécar i figr e ted3valeapoineenenddbpe | ShaBe SRCPERBY BAke not i on

conpensation wth the use of one notion vector(MW1) per block as shown in
the figoudomgatt haifotldh conpridsiag dihen intaard inseroframe oeafroding

pi eces of notion vectors(W1, W2, W3, M4) which are given respectively to
one of tHaddgmentiednbtodRsd fwn cthe tshaper sigoéby dnddihedebydthedédtiato.
Therefore, the judgnent unit 188 judge whether the nunber of the notion
vect ors ifxaiepiescodes 4hei encedingdmodé paf sthé 1shape " digmasl twizerenthedi ng
node for encoding the pixel value. In the shape encodi ng node unit
138, t he esigoddéhgsnckiofintie ke larad uevs fgrizddi sichorititng-foahdenpbdehgyal ue
encodi ng node. The switching is perfornmed so that the judgnent unit 182

can't reg@iile jubgesnpnd séirtisheheiefdodidigumodscost nthaehapengdigaaes "1,
while the judgnment unit 182 can receive the input when the pixel value

encodi ng wHese thedegab@sng dmode IO thien gl ¥el WigTud Nl gRiateli svahdeingagodi ng
de 119 is "1", the m nli num nunber "1" of the notion
3 frame encoding, which causes the correlation between the encoding
mode 119 for the pixel value signal and the encoding mode 111 for
the shape signal to be higher and thereby realizes the reduction
of the bit number of the encoded mode signal, and makes it possible
that the bit number of the additional information for the motion

compensation is reduced as a result of the prevention of the choice

for carrying out inter-frame encoding.

Embodiment 23

An image encoding apparatus according to a 23rd embodiment of
this invention performs the encoding of the input signal, switching
the number of the motion vectors in encoding adapting to the input
signal.

Fig.27 is a block structure showing the structure of the image
encoding apparatus according to the 23rd embodiment. Inthe figure,
188 indicates the moi:ion vector number judgment unit for encoding

the pixel value, which judges what number of motion vectors should

e e P SR g e NN A R AT T L SR ¥4



-152- vectors as the shape judgnment node 111 is output. On the
ot her hand, when the pixel value encog' g node 119 indicates "4", the
*notion vector nunber judgnment unit 18'&Fudges whet her the nunber of the
notion vectors should be 1 piece or 4 pieces for the shape signal 105, and
out puts the result of the judgnment as the shape encodi ng node 111. In
either of the cases, the shape encoding node 111 is output to the shape
encoder 1%2 amdl dutputedehe rnadeing2fodeAidS foe theppizel ovslwd silgmali.xel

val ue encoder 120, the shape encoder 112 and the node encoder 122 are
simlar tgp3ghaseiiehtebe tH hskapodierreotiing amddehejudempatt | weiencddeth
signal s are out put. As a result of the above-described operation, in
the i mgecoepEHsints 8BPEHasHapa (riodiing hedd Hadgdnent emiedasestdingea t he

pi xel value signal is encoded using the m nimum nunber of the notion

vectors, the sheaPembodfabnt Sirtlivarsdeng okl iuskig. 2416 MBI ZAMN Tegse  Of
the notion vectors. As the nunber of the notion vectors is increased, the

informati gRs£ogl LRdch Yuwitnosk ik ditg E8HhANoWMeRItosE tiRIYRESRENE RRGQTES
| arger. In this case, by the reduction of the "nunber of "thé notion vectors

for encodi Y , # e Qgﬁiei : ent
As descri %gg éﬁgv&f,@#ﬁ‘e‘lﬂeﬁ%{e" gﬁlg% fﬂ% ng%%asgt&ugﬂgc%ordl n%l%ﬁ/'t he1 3rd

croor T 151 0F AR HANKPELOE URHEL  ICRIRIL UL AP Loc,cRca no (he

pi xel val e an ~encodi ! _ contar nin
%'no;'hgeghgé%pg»g‘?%dgﬁaggz%&g;ntx%qgé% 58 mo & PeBot oS EHERE b GILY

outputs the encoding mode 183 for the shape signal according to

the result of the judgment. The other encodings are similar to
those in Fig.22, and the desc;iption is similar to that for the
18th embodiment.

The description is given of the image encoding apparatus
according to the 23rd embodiment as constructed above. Initially,
the image encoding apparatus according to the 23rd embodiment
receives the input image signal 101, and the blocking unit 102,

’ similar to the 18th embodiment, performs the blocking and
separation of the signal and outputs the pixel value signal and
the shape signal.

The motion vector number judgment unit 188 for encoding the
pixel value receives the separated pixel value signal 107, and then
judges the signal to be encoded for what number of the motion vectors
for the pixel value signal 107 is, and then outputs the result of
the judgment as the pixel value encoding mode 119 to the pixel value

encoder 120, the mode encoder 122 and the shape encoding mode
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val'ue signal uses the nininum nunber of notion vectors the encoding node
forr the shape signal uses the m ni numpunber. And when the encodi ng node
for the pixel value signal uses a |lot of notion vectors the encodi ng node
for the shape signal is judged and then selected. This causes the

correl ation between the encodi ng node 119 for the pixel value signal and
t he encodi ng node é#l for the shape signal and nmakes it possible that the
bi t nunbe?uéknepﬁel coded node signal is reduced, and which causes the
prevention of_the sel ecti,on when e nunber of. the vectors, is

th tio

ncreased andidiately AaREEVING SRR SEIEIPRAT T TBRPCRUfbeF T ST ERRN ed
fromincreasing due, to the increase in the additional information.
Enbodi menteGers. SHRCE rfgife MOTd88i 4§ EPRlisetedath g Y4 Cigisy 29t nthe
enbodi nent of this invention perforns encoding of the input _signal,
swi t chi ngeontimir BEngfk Pi@asE ndh-khaegyrdl Biiqud sasnfifdicignsdypredigring to
the i nput signal. Fig. 27 is a block structure showing the structure
of the i nthge moddondcogprendrltan erzesopyisnployingeonemetdepoueaedr (MVh t he
figure, 198 indicates the quantizing step change/non-change judgnent unit
f or encodpemgbiibekpi Xal thas w@asehi th isukhpye that Héris Hesgualple tondgividep is
performed or not for the encoding node for the pixel value signal, and
out put s ttiee dloecit, nandiien1gdvd ahet dibvidedbluakseost@alotioh3Becarsat es
t he shape encodi ng node judgnent unit which corresponds to the shape
encodi ng amdiehisdghengingiéf aheondinbgrtsf the motion vectors adaptively
. according to the nature of the image improves the encoding

efficiency. Accordingly, the image encoding apparatus according

to the 23rd embodiment adaptively switches the motion compensation

with the use of one motion vector(MVl) per block as shown in the s

figure and the motion compensation with the use of a total of 4

pieces of motion vectors{MVl,MV2,MV3,MV4) which are given

respectively to one of the divided blocks which the particular block

is divided into. Therefore, the judgment unit 188 judge whether
. the number of the motion vectors is 1 piece or 4 pieces, and outputs

“1” or “4” as the encoding mode for encoding the pixel value.

In the shape encoding mode unit 138, the switches 180 and 186

are switched according to the pixel value encoding mode. The

switching is performed so that the judgment unit 182 can’t receive

the input when the pixel value encoding mode indicates “1”, while

the judgment unit 182 can receive the input when the pixel value

encoding mode indicates “4”. Accordingly, when the pixel value

encoding mode 119 is “1”, the minimum number “1” of the motion
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the 20th enbodi ment i ndi cated by 138 in Fig.24. 190 and 196 indicate the
. Switches which are swi tched accordi ngl$® t he output of the judgnent 198
and determ ne the encodi ng node for the shape signal. 192 indicates the
guanti zi ng step change/ non-change judgnment unit for encodi ng the shape
which judges whether or not the quantizing step is perforned for the
encodi ng or, .t S | RN ﬁgﬁe 1P ULsS ol 8uencodi ng node 113 for
t he shapeégs)&g)rgasl asdleeggngﬁﬁgeo:@ct%he Itesu toiojlf 'Iiheoj uggmant. The ot her
encodi ngs ar i, | A e tn FiLg.2 L Rk, I LS,8gm | ar
To that >t or ThehifEngtt sty vhdn tHe TRLEN d i, UERELIRL, AL 2T

I mént. cription 1S given of The
' odj . t di tot 4t h_ enbodi t ted
wbove. | ARTALY “Ehe TamgE aRtolr Ry nANapar e TRet (B2 HESSRE,

nmbodi t [ the i t, . . Si |, 101, t.h |_acki it 102,

i | ar CERSEELSPE BBBRF e R SRS Re Ve T SERERG B, Fees 9 A of
th ' I d t t I xel I ' I d t h ' . :
The qUANCPYATRS S Wia TBFROR RN g uAORORECHIT? s TAA0LE: 96 CPhe
separ at ed, pi xel value signal 107, and then judges whether or not the
quant i zi nijrdgnReny §Spépﬁoghéﬂef?ﬂcqqﬁggpPQQ? I%Iue signal 107, and then

outputs the result of the judgnent as the pixel value encoding node 119 to

the pixel vallr edfbedcet the cBaesndde Share GBCOURNg Jinde AdlsknPaten&odi ng

node judgnent 138. I n the shape encodi ng node unit 138, the swtches

190 and 1% the eshape céeeaoder okl mpd chehdngsie gnapsiege 188codPng, nshe. The
5- ]

‘5 operations of the pixel value encoder 120, the shape encoder 112 :

and the mode encoder 122 are similar to those of the 18th embodiment,
and the respective encoded signals are output.

As a result of the above-described operation, in the image
encoding apparatus according to the 23rd embodiment, when the pixel
value signal is encoded using the minimum number of the motion
vectors, the shape signal is always encoded using the minimum number
of the motion vectors. As the number of the motion vectors is
increased, the information required for encoding the motion vectors
adversely becomes larger. In this case, by the reduction of the
number of the motion vectors for encoding the shape signal, an
increase of the load is prevented.

As described above, the image encoding apparatus according to
the 23rd embodiment has the motion vector number judgment unit 188
for encoding the pixel value and shape encoding mode judgment unit
138 containing the motion vector number judgment unit 182 for

encoding the shape. Thereby when the encoding mode for the pixel
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switching is perforned so that the judgnment unit 192 can't receive the
input when the pixel value encodi ng noeghs-i ndi cates "non-change", while the
judgment unit 192 can receive the input when the pixel value encodi ng node
i ndi cates "change". Accordingly, when the pixel value encodi ng node 119
I ndi cates that the quantizing step 1is not changed, the shape judgnent nDde

111 indic n R her n
pi xel val %Ale‘%cog?%fgogg%ffﬁ %P%%beri ﬁatm g%hegqvﬁ?a f%be Pgwgrlgg
changed, the t ynit 192 judge et her or the i z step
i's perfor B P%nﬁg %?ﬁ? e%%ﬁjél s%)%tﬁgnlﬂl’bﬁ? @g\ﬂaf’i‘ﬁf‘ ﬁ
judgnent as th sha e en din 111. ther of , the cases, the
shape encddt 31‘?(90‘%0 iﬁ %et"h’egr?ﬂa‘b%eseﬂg@&é?f BQbiomyerheraAnde
encoder 122. And, eratjons of t he pixel ,val ue encoder 120, the shape
encoder 118 Sﬁﬂo‘gﬁég H’ng ot b shepe s&rgé‘aél % Ouroed ando ke pedgeted: h
enbodi nent and the respectiyve encoded signals are output. Si nce the
val ue of t%%&éﬁ??%ltﬂ? SPERe}atinny betveen g‘lhétéﬂccf%mq H@déolfﬂp? &o3i Sherat e,
nanely the transm ssion rate of encoded signals, generally, in order that
the trans rﬁ%?éﬁloﬁal’éﬁeskﬁnalr@@‘értdi%gnﬁgdmgnmodhel&uf@éteﬂhelwe sagoalhi ch
the inmage is encoded should be constant, the quantizing step is coarsely
cont r ol | ecand makée itrpossibdei thaty the biis renr&:@lr ¢oH the dnmoged ndden stigaagi ven
value, while the quantizing step is finely controlled if the transm ssion
rate i s | ess redanedhangi vbicl dlauses/Athie psienentite ofathe s¥lddtdion when
“- quanti zing step also directly influences the picture quality of

the number of the motion vectors is increased and thereby makes

it possible that the bit number is prevented from increasing due

to the increase in the additional information.

Embodiment 24

An image encoding apparatus according to a 24th embodiment of
this invention performs encoding of the input signal, switching
the changing and non-changing of the quantizing step adapting to

. the input signal.

Fig.27 is a block structure showing the structure of the image
encoding apparatus according to the 24th embodiment. Inthe figure,
198 indicates the quantizing step change/non-change judgment unit
for encoding the pixel value which judges whether the quantizing
step is performed or not for the encoding mode for the pixel value
signal, and outputs the encoding mode 119 for the pixel value signal.
138 indicates the shape encoding mode judgment wunit which

corresponds to the shape encoding mode judgment unit according to
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t he encoded signal, when the image is one in which there exist step-like

. changes of the pixel values, as the dggradation of the picture quality in
the anplitude direction is difficult to be visually detected, it is
possi ble to make the conpression rate higher by nmaking the quantizing step
| ar'ger. In this case, the changing of the quantizing step is usually

performed according . tq, the change of the pixel valu Whe trol of

t he chan§Pfg<8fht ﬁ"g‘bagéﬁFPEi f‘@g% @ e‘%sbﬁeygéib’édmﬁb&/’e i%g?)e?f’arﬁn% , the

i nformation_ indicatin "tge uanti zing ste has been chang&?" i s added to
fs SPHEGe )

_each bl oéRIAGRLR ¥ SHLLE IR ange dBCLorAdREVE?  the uEPYEt en

that the change of the _quantjzing step should be perforned in such a
manner t BAt thedusiorent 188 anddgharming thecenseping mgrg farF £he shePsneous! y
changed, so that when the quantizing step for the pixel value signal is
not chamsdedaleved92f indi chg awntyirdmg AP sthgngeinanmehangge
signal is prevented, the degradation of the picture quality caused by the
restrictijodgnent it fiogarnhping liheagbiape ovhilch rifudiorat wohethémndix aoitng t he
change of the quantizing step is reduced to a large extent. As

descri bedhabmant itziagi steeye i e peadfiorged firar Hteisnacdimng modetivr the shépe
enbodi nent has the quantizing step change/ non-change judgnent unit 198 for

encodi ng stigaapj xahd valitputsinthe lencoddng mede ol Hgfemwdeheg hgpentsigmall 138
containing the quantizing step change/ non-change judgnent unit 192 for

encodi ng debendbfgpeon &he result of the judgment. The other encddihgs arkher eby
Wn t he e'r'1codi ng node for the pixel value signal is "quantizing step
- changgmilhha-cresdenth 1ge2f praddehehiddieription is similar to that
for the 18th embodiment.

The description is given of the image encoding apparatus
according to the 24th embodiment as constructed above. Initially, SR
the image encoding apparatus according to the 24th embodiment
receives the input; image signal 101, and the blocking unit 102,
similar to the 18th embodiment, performs the blocking and
separation of the signal and outputs the pixel value signal and
the shape signal.

The gquantizing step change/non-change judgment unit 198
receives the separated pixel value signal 107, and then judges
whether or not the quantizing step is performed for the pixel value
signal 107, and then outputs the result of the judgment as the pixel
value encoding mode 119 to the pixel value encoder 120, the mode
encoder 122 and the shape encoding mode judgment 138.-

In the shape encoding mode unit 138, the switches 190 and 196

are switched according to the pixel value encoding mode. The

g}
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signal is "quantizing step non-change", while when the encoding node for
the pixel value signal is "quantizingjg.ep change", the encoding node for
t he shape signal is judged and sel ected, which causes the correlation

bet ween the encodi ng node 119 for the pixel value signal and the encoding
node 111 for the shape signal, and nmakes it possible for the bit nunber of
the encoded node signal _to be reduced, and which causes the prevention of
the sel e@igshipg 1 HPCAIRHYEAST FRa% HAG I 9FMESt ¥l dd 2t FR%t é:bgeﬁﬁjk'é% i t
possible that the increase in the additional information due to the change
.of the qudeinpuywherfhepPigadverkuaeneriingdnise infiandes naonsebaage”,

Note that, although the structures of the imge encodin appar at uses

accor di nghtidet hbe2Pudonent AnitehPddtaremesedve s dopubrivhen thet rigabodi nent
shown in Fig.24, it is also possible for themto be based on the 19th
enbodi nentalsizoemdodtiBggmods, indicates, "changetor ratenidimgdly, t whesntbdi ng
nodes becones higher and the additional information is prevented from

i ncr easi ixaelhivahuereatodigsy moder ERIdinddcabés tihatbithe nqueerizifigsstept i s
possible to base it on the 18th enbodi nent shown in Fig.20, and the bit
nunber iis hetWhatigetdeaHezshgpd Hadgnemyinoge 140 iratilcating “toa-chapget’i ve

si gnal s. Al so, the encoded signals obtained by the i mage encodi ng
appar at usigs cagitdi ng to the 22nd to 24th enbodi ments can be appropriately
decoded by the inmage decodi ng apparatus accordi ng

-158-  to tdif thEslotodaient when thél poxeRl ¥ Ericdding #8HE 19921st
iiPodlnepts the input inage signal consists of the transparency
or mat i Rt lsNeh8P AR quantizing step is changed, the judgment unit
192 judges whether or not the quantizing step is performed for the
shape signal 105, and outputs the result of the judgment as the
shape encoding mode 111. .

In either of the cases, the shape encoding mode 111 is output
to the shape encoder 112 and the mode encoder 122. And, the
operations of the pixel value encoder 120, the shape encoder 112
and the mode encoder 122 are similar to those of the 18th embodiment,

. and the respective encoded signals are output.

Since the value of the quantizing step is directly related to
the compression rate, namely the transmission rate of encoded
signals, generally, in order that the transmission rate or
recording rate of the encoded signal into which the image is encoded
should be constant, the quantizing step is coarsely controlled if
the transmission rate is equal to or larger than the given value,

while the quantizing step is finely controlled if the transmission

rate is less than the given value. And, since the value of the
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information in addition to the pixel value information and is separated
into the pixel value signal, the transpgg.ency signal and the shape signal,
in the 22nd to 24th enbodi nents the input image signal is separated into
t he pixel value signal and the shape signal. Concerning this, when also in
the 22nd to 24th enbodi ments the transparency information and the shape

i nformati on have .agreenent, it is possible to use only the shape

i nf or mat | CARARIHIZTESWAERP tFei% le?”n’EY Ik isnees, the rittuseasigaisacet
information is made the shape signal, or the transparency information
which is athfgicSfgcudrat yridhen Lhe 48898 eds aprmginwivii chh&hprrreexistue
information in the blocking unit, the shape signal and the pixel value

si gnal s argterydtikenehanges B%)&H?MGJQEIHUGS: /s ithagdegrasiatiion afpahet us
according to a 25th enbodinment of this invention receives a

t wo- di nensisrtaire gpgdisyghnl the amplipude dinpetionndspdiffioslt hto be

predi ction and detection of change pixels. Fig. 30 is a block

struct ur e vmwildy detestedictil elfpdssdbilange make adiengomppasativa aaeer di ng
to the 25th enbodinment. In the figure, 201 indicates the input signal
which is imjghert byt mekimpgehee nuaditigingppasmtlazges. a Invechial eadei, mege
signal. 204c indicates the 1st change pixel detector which detects the

pi xel changhargingeopittel quantizing step is usually performed accortfi®y to Val ue
for the input signal 201 and outputs the result as the detected st change

pi xel 205cthe 2hdagandf 2Eh pae 1t kaigepori es which tenporarily store the
izdgt signal s and output the si gnal§ as the ref e're:nce signal s 20C.*3a and
with a dejtan cord343 eehd@flinging of the quantizing step as described
above is performed, the information indicating “the quantizing step
has been changed” is added to each block and encoded along with
the image data. However, it is often that the change of the
quantizing step should be performed in such a manner that the pixel
value signal and the shape signal are simultaneously changed, so
that when the quantizing step for the pixel value signal is not
changed, even if the change of the quantizing step for the shape
. signal is prevented, the degradation of the picture quality caused
by the restriction is small, meanwhile the additional information
indicating the change of the quantizing step is reduced to a large
extent.
As described above, the image encoding apparatus according to
the 24th embodiment has the quantizing step change/ non-change
Judgment unit 198 for encoding the pixel value, and the shape
encoding mode judgment unit 138 containing the quantizing step

change/non-change judgment unit 192 for encoding the shape, and
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I ndi cate the change pi xel detectors which detect the pixels changing the
.pi xel values for the reference signal-$67203a and 203b and out put the
results as the detected 2nd change signal 203a and the detected 3rd change
pi xel 203b. 206 indicates the change pixel predictor which predicts the
change pixel which will be output by the 1st change pi xel detector 204c

based on déxrcéﬁ.-ae%gt W80 HBANGRogREChiag 028, aRA28301 2001 QUt BULRALNG

predicte nge pi xel | cates the ractor whi obtai ns the

difference_h en 1si. ¢ /i p [ d ge
-pi xel 207 %ﬁ%ﬁﬁgﬁe%g&@%ﬂt%‘* di fTer geg‘c%édg‘ggt h‘g%r gg?cﬁ‘%n sgllrg %r 2009.
210 indicate the“encoder.mhi%h encodes the,pa%g'cti n er.ror 209 .and

-

out put st dGedTeFyhF 108 FLeP NONTEANGS vy eo‘flﬁ?rhe BeSRESH S i ng

t ding to t 5t h_enbadi. mept canst ryuct bovge i
b nedrode. Torpfige 5t el” yadit s fiHor SengRaie £ 0% LSBTy S%nci pl o

of the encodjng perforned by the inmage _encodin ppar atus accordi.n to
Che 25¢ h SSSHAREREE EAT i) ShRe IRl L By WAGHD 806 861 S5kt WHishich o

procedure is described of the process perfornmed pixel Q¥ pi xel . In_Fig.
31, the seaufifisnghe sarzelpEdonfretvesm thr epgpding frodeptl hForothe Pimeght |
whil e the encodi ng proceeds to the bottomright direction. The pixel value
of each pradale sdsnahoand thes epfpding mode 111 for the shape signal, and . 160-
represent true and fal se values (two val ues) by the presence of the slant
lines. | rmaldd titopesatiple fidre thec bdt nguhber nfe thec enapdied rretie Gignad 1st
|gme and the 2nd line, and the 3rd line(on which the 1st change pi xel

sts) itothe redeneddeand whichTicaushangke prestentiiont b€ e e ldeddicnbed
scanni ng, neans a
of the changing the quantizing step and thereby makes it possible
that the increase in the additional information due to the change
of the quantizing step is prevented and the bit number is reduced.

Note that, although the structures of the image encoding
apparatuses according to the 22nd to 24th embodiments are based
on the 20th embodiment shown in Fig.24, it is also possible for
them to be based on the 19th embodiment shown in Fig.23, and also,
the correlation of the encoding modes becomes higher and the
additional information is prevented from increasing, which
realizes the reduction of the bit number. Also, it is possible to
base it on the 18th embodiment shown in Fig.20, and the bit number
is reduced, realizing the encodings suitable for the respective
signals.

Also, the encoded signals obtained by the image encoding

apparatuses according to the 22nd to 24th embodiments can be

appropriately decoded by the image decoding apparatus according
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f|rst pi xel that changes the pixel value, and the change pixels on the
.al réady scanned |ines(scanning |ines) H§S|gnate the 2nd change pi xel and
the 3rd change pixel, and the 1lst change pixel on the scanning |ine not
encoded yet designates the 1st change pixel. Accordingly, the 1st change
pi xel is predicted fromthe 2nd and 3rd change pixels, and if the

di ff er enceovaghele2 1§ edieddiaenerror) between the predicted 1st change pi xel
and the real 1st change pixel is calculated, the prediction error

di stributed cangenty1dhiongn irf‘th@elﬂﬁ'l eebpfétoexqbaéuﬁ’en fnd e g%]f& u]n&g o

-efficient encoding with "the small bit nunber usi ngt e vari

encodi ng ghghine  hike d SoPassd bl sparenc gomgt lech teSI naI 201
%"I % the |&pu%1 rQ(J'E'l o?}g"i’%%ry

is first input tot e appar af us. Sronat t

| t th
chape of “SaroftdStor A Radldlf ko ¥nel 0" 08 Bk aRro BRI BT i e
202, OnERE %‘?%%l%ﬁ%‘g PRECH YRTERCF el o bR Teranios eny o Lpon Z‘t o
h tect d det ect 204 detects th
b i‘Q?ecE;ﬁw %ae?és?&aa T .é&d&aaﬁg h ROqITenRs the ArBREN GRS xol |

Fig.31. t he, 1st ge el 205c is input to_the
subt r act o? i3 sepaé‘? Fﬁ&"%ﬂ%}e - vehee FADRY apdideoihang signel.

t enpor ari stored nput signal 201 as the reference signal 203a to the
change F%%?e%r&%tf&woxae Bhsa 3In|the ZRnhyto A#Fh Rabedimentpithe

('ector 204a detects the 2nd change pi xel 205a in Fig.31.
transparency information and the shape information have agreement,

it is possible to use only the shape information, while when there
is not agreement, if the transparency information is made the shape
signal, or the transparency information which is a multi-valued -
signal is processed along with the pixel value information in the
blocking unit, the shape signal and the pixel value signals are

obtained.

Embodiment 25

An image encoding apparatus according to a 25th embodiment of
this invention receives a two-dimensional image signal as an input
signal and performs the prediction and detection of change pixels.

Fig.30 is a block structure showing the structure of the image
encoding apparatus according to the 25th embodiment. Inthe figure,
201 indicates the input lsignal which is input to the image encoding
apparatus as a two-valued image signal. 204c indicates the 1st

change pixel detector which detects the pixel changing the pixel

R Y EOT S - S
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Simlarly, the menory 202b outputs the tenporarily stored input signal 201
.as the reference signal 203b to the chagpge pi xel detector 204b with a 1

| i ne del ay, and the change pi xel detector 204b detects the 3rd change
pixel in Fig.31. 1In Fig.30, the change pixels 205a and 205b are input to
t he®change pi xel predictor 207. An image generally has correlation in
the horizontal and vertical directions, and the 1st to 2nd change pixels
are of t envapusifordher pitasionabiPl snfauiputeithe rasd teasfhe dategted
predictor 206, based on this, perforns prediction of the input change
.pixel, ahdtochpuge Pheebbi@Pded %ﬁ%ajmcgc?%rag@ gibeeImerpries tyhich
subtractor 208. The subtractor 208 obtains the difference between the

i nput 1st temporerijiy eko265theandpthesignediscandl cutpngeths wdign2d 3, as dime

t hereby outputs the difference as the prediction error 209 to the encoder
210, and trbferacodesi@idl se e ariche(3bediithi an delagr.  20%aamchcdo BAR s t he
encoded signal 211. The prediction error which is the difference in value
of the predditete chhagehphyel pindlt hietededbest edidist debaoge thiexgpixels

di stributed concentrating in the neighborhood of 0, and therefore if this

i s encodeghatiging thepixal ivallues! 5@ ttheerefstichgtensigial \2@3aaandedd3kpi t
nunber to the near O value, the efficient encoding can be perfornmed with

the small and output the results as the detected 2ndléRange dilignalUpb®s.and  AS
descri bed above, the inmage encodi ng apparatus according to the 25th

embodi menthRafetdie AR ERSngDBExbD 20880, d0tei ARG PENE chatgbgol s 2044
204c, the change pixel predictor 207, the subtractor 208 and the )

oder 21,9501%2?0} g% eRYproasad eﬁetégﬁna@a@fel Riieh WEL £ Peflut pRENEE

reference’sig which i's the delayed i1 npu
the 1st change pixel detector 204c¢ based on the detected change

pixels 203a and 203b, and outputs the predicted change pixel 207.
208 indicates the subtractor which obtains the difference between .
the 1st change pixel 205c¢ and the predicted change pixel 207 and
thereby outputs the difference as the prediction error 209. 210
indicates the encoder which encodes the prediction error 209 and
outputs the encoded signal 211.

. The operation of the image encoding apparatus according to the
25th embodiment as constructed above is explained.

Fig.31 is a drawing for explaining the operating'principlé of
the encoding performed by the image encoding apparatus according
to the 25th embodiment. Here for the simplicity of the description,
such a procedure is described of the process performed pixel by
pixel. In Fig.31, the scanning is carried out from the top left
moving to the right, while the encoding proceeds to the bottom right

direction. The pixel value of each pixel has two values which
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signal, predicts the change pixel of the particular input signal, and
»encOdes the error of the prediction, ygj.ch makes it possible to inprove

t he encodi ng efficiency. Enbodi nent 26 An i mage encodi ng appar at us
accQrding to a 26th enbodinment of this invention receives a

t wo- di mensi onal image signal consisting of a plurality of pixels as an

I nput signal, and gredicts and detects change pixels, and differs fromthe
25t h enbokBRESRENtNC IR aRck Fatre Bp1vet HivR Haleeshby HhisBreseBre e thse of
predi ction. Fig.32 is a block diagramshow ng the structure of the

it mpage entkaitthiingpar Inaddddondinarer Chenosiingehds feparmccomplisbety gur e,
201 indicates the input signal which is input to the image encodi ng

appar at usomsthe tlag- &énaeang ridse 2eidghdne, 2o ithei dadesineore wigh tpexel
detector which detects the pixel changing the pixel value for the input

si gnal 20lstarchamgeppisel hexisksll tisatotbe etstasisded change pixel 205. 216a
and 216b are nenories which delay the input signal by the tenporary store.
216a del ays tThe diamgecgizbipngin theebo@Sdasdribdducariniag, efrenascea
signals 217a, and 216b del ays -163-

t he ref erehest pigedl tRa¥ackanbesutthet pixdle v, cand theiangsl Pixe1206
I ndi cates the change pi xel predictor which predicts change pixels based on

the ref erefcene ARy ¥ehfined 7Bimek sEhABingNUinés)t (S dridgePitadi ohed
change pixel 207. The subtractor 208 and the encoder 210 are the sane as

those of &mg?e‘igﬂ_ixeubadanam 3rd chak§é PRRIB! 90 thel It i dRARLRPIXENNT

aratus according to the 26th enbodi nent as constructed above is

%I ai neden, £He sc@BHing line not encoded yet designates the 1st change pixel.
Accordingly, the lst change pixel is predicted from the 2nd and
3rd change pixels, and if the difference value(prediction error)
between the predicted 1st change pixel and the real 1st change pixel
is calculated, the prediction error is distributed concentrating
in the neighborhood of 0, and thereby the efficient encoding with
the small bit number using the variable-length encoding and the
like is possible.

. In Fig.30, the input signal 201 is first input to the apparatus.
As the input signal 201, the ordinary color signal (pixel value
signal), or the shape signal representing the shape of an object
or the synthesis rate of an object can be used. The input signal
201 is input and temporarily stored in the memories 202a and 202b.
On the other hand, the input signal 201 is also input to the 1st
change pixel detector 204c, and the change pixel detector 204c
detects the pixel changing the two-valued pixel value. This is the

1st change pixel in Fig.31l. 1In Fig.30, the 1lst change pixel 205c

'
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‘ .
signal 201, simlar to the 25th enbodinent, is input to the image encoding
. apphratus according to the 26th enbodifient, and the pixel changing the
t wo- val ued pi xel value is detected by the change pixel detector 204, and
t he. det ected change pixel 205 is output to the nenory 216a and the _
subtractor 208. The detected change pixel 205 input to the nenory 216a is

del ayed by Qﬁggi{]@ tq,{gjstulg%r}?%ggpuéosas the reference change pixel 217a to

the change pi predi ct or 6 and the menory 216b. The refererpe change
Then out put CscPReotar MERG ri Hanisty, 1654 o 5 EPen £ eBROgrR Ry ™"
Phe " ondckafod i Bieabdal 2n in e R Feior GaEnBh 0 2t €0 ChioEBABRE . 1 or
the 251 NSRBbARRERT CoRAEAhArey 3 . Ltk il c HagshepPhensaopinel
enbodi meAEtSCtor Alpo bRt St o2 nETrRAne PaREbA 20 apir £6ds SAecor di ng
[Toa- ' SSRILELY, J0F MERBTYNANGE PRI pAs: SPOPomFI L REczeR: AnBUt 208
and the encoder 210, and thereby obtains the reference change pixel by
del ayi ngStER2L RARS phr diefgaencp el Iadn2 e te et chiingieabixel detectenory,
and based on the reference change pixel, predicts the change pixel in the
parti cul 8P4biith ailghine dahayemasidele chenge pixedfdatiectopr2@iiz tietectahi ch
.kes ! ttﬁgSBSzidblcgaLge ipr;ge%vgntgieggqc.odllg %‘ig?fiii)l Cil_heeng%;énge pixels 205a
‘
and 205b are input to the change pixel predictor 207.
An image generally has correlation in the horizontal and

vertical directions, and the 1lst to 2nd change pixels are often L.

positioned on an almost straight line. The change pixel predictor

206, based on this, performs prediction of tpe input change pixel,

and outputs the obtained predicted change pixel 207 to the

subtractor 208. The subtractor 208 obtains the difference between
. the input lst change pixel 205c¢ and the predicted change pixel 207,

and thereby outputs the difference as the prediction error 209 to

the encoder 210, and the encoder 210 encodes the prediction error

209 and outputs the encoded signal 211.  The prediction error which

is the difference in value of the predicted change pixel and the

detected 1st change pixel is distributed concentrating in the

neighborhood bf 6, and therefore if this is encoded, - using the

variable-length encoding which gives a small bit number to the near

0 value, the efficient encoding can be performed with the small
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Enbodi ment 27 An i mage encodi ng apparatus according to a 27th
mbodi rent of this invention receivesie-two-di nensi onal imge signal
consisting of a plurality of pixels as an input signal, and predicts and
detects change pixels, and differs fromthe 25th enbodi nent in the nethod
of obtaining change pixels with the use of prediction. The i mage
encodi ng %Hgaﬁg%ﬂéraccording to the 27th enbodi nent has a structure
simlar to that of the 25th enbodi nent, and thereby is described in

Fig.30. Int i | q?% rat us cordi to,_the 25th.enbodi ment,
-as descri bed ggl %eg&%ﬁé%%%gb?%’r 21'%%31 ﬁﬁﬁa&% %gp?ﬁaﬁ‘és eﬁ?cc@d:éi&,ngt HR
change pi xel s th canni l.i.nes of fhe revi and previous,2 |ines
are used ?EIF %ﬁg“ ﬁ?‘gaﬁﬁwe?%%?’gfnﬂf%@em?%ﬁ%zgﬁiiﬁ %%pﬁg?aﬁwgfcew ng to
the 27t h epbodi nent ,_ t he pre%<ﬂi rl'%%£erforned based on t he change pixe
on the sc&SHERECTFi RB48eFsr #0999 e efhipnge Pixel mredictor LQawrhg for
expl aining the operating principle aqof the encoding perforned by the inage
encodi ng SYPhracter £084nf kije encoder 210, and thereby, based on the changs-
to the 27th enbodi ment. For the scanning |ine positioned at the bottomto
be encode®ixpasiatesitedntramghameisrgnenfigaapivhdch tethetdrlayed ihput
scanning lines 7 lines before and 4 lines before, if it is predicted that
t he first sdgnade predictshbhe changet pixel v the paghiculandnputespgnalct ed
pi xel shown in the figure is obtained. Using the prediction error between
t he predi @nddentedee thiexekrandof Hde predictimamgehpch ahaldst dtt pdssiblde
ticular scanning line from the input signal, the information "one pixel
rght froroo hepreveditet eshaodingeepfkeiendys encoded, and thereby the
i npr ovenent '
Embodiment 26
An image encoding apparatus according to a 26th embodiment of
this invention receives a two-dimensional image signal consisting
of aplurality of pixels as an input signal, and predicts and detects
change pixels, and differs from the 25th embodiment in the method
of obtaining change pixels for the use of prediction.
. Fig.32 is a block diagram showing the structure of the image
encoding apparatus according to the 26th embodiment. Inthe figure,
201 indicates the input signal which is input to the image encoding
apparatus as a two-valued image signal. 204 indicates the change
pixel detector which detects the pixel changing the pixel value
for the input signal 201 and outputs the result as the detected
change pixel 205. 216a and 216b are memories which delay the input
signal by the temporary store. 2l16a delays the detected change

pPixel 205 and outputs the reference signals 217a, and 216b delays
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of the encoding efficiency is realized simlar to the 25th enbodi nent.
+The' operation of the image encodi ng apParatus according to the 27th
enbodiment is simlar to that of the inage encodi ng apparatus according to
t he 25th enbodi nent, except that the delay tinmes caused by the tenporary
store in the nenories 202a and 202b are different fromthose of the 25th

enbodi Mengpe Ale¥RrehCBCEIdHANU21 N diedhebiuta thaf rd fa-Hkangeymi xeb1pbedi ct or
206, the change pixel can be predicted by the follow ng cal culation. The

2nd changgy @i #&i dat dsC¥ReUeHaAge %ﬂ?eﬁ'ﬁﬁéd&&@{c QR: o rBdilktls %ﬁangad the

-3rd change pixel 1s regarded as the y-th pixel on the n-th scanning |ine,

and the pLadid ool oh b EBFelSicd MRORePLYEL L Sp{ AOYAPD13D, L HR e -t

pi xel on I ne, and | I S ass a poi nts are
positione rai % . fal,l .ow ng | ati.onship -8 €S | i shed,
RSV o Guieb Rk hedlorblidankdply MY TOThE FePIRELE 208 BR Bl .
z=y-(x-y)*(n-k)/( apd thereb e 1st an i xel LS

- 166- %’g%?*efror?gl:?n é?et ﬁge y§an&%(_a§% Eﬁofﬁ-% C’?t}le( %%r# %oﬁ%t ‘on the k-th
i ne. As_descri bed abqv L,n the i e _encodi ng apparat.us accordi ng
to the 27th cPEOAPREREIORYE: Hie LGS Sri-GOLes FRRRIARES (HREGE RS hhe
appar at us gccor i ng to the 25th enbodinent, there is praovision for the
del ay ti ng8CRy IHeREe 36 CORSTRERESR c2bR k3 repRiTgedo béhec Hary&d,
obtaining a simlar result. Enbodi ment 28 ,An i mage encodi ng

appar at usSHR&r ¢0dg FHRLlSBLR B oditheprbestiment, sispinpvti ba the dmese a

t@m- di mensi onal image signal consisti n%

encoding apparatus according to the 26th embodiment, and the pixel
changing the two-valued pixel value is detected by the change pixel
detector 204, and the detected change pixel 205 is output to the
memory 216a and the subtractor 208. The detected change pixel 205
input to the memory 216a is delayed by one line and then output

as the reference change pixel 217a to the change pixel predictor

206 and the memory 216b. The reference change pixel 217a input to

the memory 216b is further delayed by one line, and then output

as the reference change pixel 217b to the change pixel predictor
206. By handling the reference change pixels 217a and 217b as the

2nd and 3rd change pixel in the 25th embodiment, it is possible

for the change pixel predictor 206 to perform the prediction similar-

to that of the 25th embodiment, and thereby the predicted change
pixel 207 is obtained. The remaining processes are similar to those

of the 25th embodiment.

As described above, the image encoding apparatus according to

the 26th embodiment has the memories 216a to 216b, the change pixel
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of a plurality of pixels as an input signal, and predicts and detects
change pixels, and differs fromthe 2f4h enbodi nent in the nethod of
obt ai ni ng change pi xels for the use of prediction. The i mage encodi ng
apparatus according to the 28th enbodi nent has the structure simlar to
that of the 25th enbodi nent shown in Fig.30, and has the decoder which

decodes the enco signal, 211, . uts t al rea
decoded Qegﬁﬁp%%p‘g‘h N v A pdy%ﬂ h&é‘lé%é%tootfe?%g 6 tlEerl?% ﬂée(lrb%or}% %'EE %% %Iaargmri es.
In the inmage .encodin par a according to the 25th enhodi nent S
. descri be&“%s‘?tr"% enﬁ?ﬁfg%figf cﬁm{ ﬁEeE%%% ﬁghﬁgw oS e@ﬁgg%?-ﬂ?gecﬁéﬁﬁg pi xel s
on scanning |lines which are positioned at 1 |line above apd 2 1|,ne above
are usedbrofeieing ERe Fhasige Biket FatRetrrulgem ke ditkit ﬁb%?]atl&tgﬁor di ng
to the 28th enbodi nent, change pixels on the already encoded and decoded
scanni ngMERREYhaNSPanes on Shedafarsnce shangeqrivedr pirdiGtadtihe change
-167- Fig.34 is a drawing for explaining the operating principle of
t he encodilxglpbn therparipicullar inpye ségoadi mphppaedes$hecesrer mf the t he
28t h enbodi nent. For the scanning line to be encoded (in the figure, the
i ne on wredicthenlswhidhngekgexdt epdsstidle Husetimprove hthenensedisgd
change pi xels detected on scanning lines 4 lines above and 3 |ines bel ow,
if it isegfifddiehey.that the 1st change pixel should be on a straight |ine,
t he predi.cted change pixel showmn in the figure is obtained. By encoding
the information "2 pixels right fromthe predicted change pixel" using the
diction error between this predicted change pixel and the 1st change
el dem@odenlept 2he particular scanning line fromthe input signal,

An image encoding apparatus according to a 27th embodiment of
this invention receivés a two—dimensional image signal consisting
of a plurality of pixels as an input signal, and predicts and detects
change pixels, and differs from the 25th embodiment in the method
of obtaining change pixels with the use of prediction.

The image encoding apparatus according to the 27th embodiment
has a structure similar to that of the 25th embodiment, and thereby

. is described in Fig.30. In the image encoding appara{:us according
to the 25th embodiment, as described using Fig.31, for the scanning
line to be encoded, the change pixels on the scanning lines of the
previous and previous 2 lines are used for the prediction. In the
image encoding apparatus according to the 27th embodiment, the
prediction is performed.based on the change pixel on the scanning
line several lines before.

Fig.33 is a drawing for explaining the operating principle

of the encoding performed by the image encoding apparatus according
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an i nprovenment of the encoding efficiency is realized simlar to the 25th
~and 27t h enbodi nents. The i nage gesodi ng apparatus according to the
28t h enbodinment differs fromthat according to the 25th enbodi ment only
both in a delay tinme caused by the tenporary store in both of the nenories
202a and 202b, and in that the encoded signal 211 output by the encoder

210 i d th t th dth
cor reapont g RARB ST r eI ecF8’F 08 R R
encoded and_ decoded SI t he |nage encodi ng

n escr b%ﬂ gove

-appar at usPIH 5P 0§ o‘%ﬁf Based 8% §i Brachenge fixelgrdetashed
because of the structure which |s of the inage encodin ppar at us
accor di ng®® &9 FE2BBLRI hid¥id ehtnghibefore ddlipes Re%@ﬁ&mnéf ith d%hi ch
the encoded signal is decoded and is nmade the reference inmage.
- 168- prefisdmchehet foe firshchapggeisdotinonlhppashias th@csmﬁ:mgltt 0 a
29t h enbodi nent of this invention receives a two-di nensional image signal
consi st i nin®f tReppredicisd pixpl xeherrainaihe fpgurei ihabtaingdpr difiicigs and
detects change pixels, and simlarly to the 26th enbodi nent, del ays the
det ect ed %heunp§4;c%epntgrn@mthﬁﬁweemfthaep;ndannad ghange plféxyéﬁﬂlthea bl ock
di agram showi ng the structure of the inmge encoding apparatus according to
t he 29t h S&isidichenge pixehaldtiegied, on 2he padt 26l 4 ndicaahéngehirié erophi ch
tenporarily store the input change pixels in order to delay the pixels.
The nmenorgh€lfnpiet agignaéhe theednédrmiaige Poneel p2R6L apilghtit Fubfs tHhe
.ayed change pi xel

predicted change pixel” is encoded, and thereby the improvement

of the encoding efficiency is realized similar to the 25th

embodiment.

The operation of the image encoding apparatus according to the

27th embodiment is similar to that of the image encoding apparatus

according to the 25th embodiment, except that the delay times caused

by the temporary store in the memories 202a and 202b are different

from those of the 25th embodiment. Also, concerning the prediction
. of the change pixel predictor 206 ; the change pixel can be predicted

by the following calculation. The 2nd change pixel is regarded as

the x-th pixel on the m-th line, and the 3rd change pixel is regarded

as the y-th pixel on the n-th scanning line, and the predicted point

of the 1st change pixel is regarded as the z-th pixel on the k-th

line, and if it is assumed that the 3 points are positioned oﬁ a

straight line, the following relationship is established, x-

y:z-y=m-n:k-n, resulting in z-y=(x-y)*(n-k)/ (m-n). Accordingly,

z=y-(x-y}*(n-k} /{m-n), and thereby the 1st change pixel is




217, and the menory 220 del ays the prediction error 209 and outputs the
-delayed prediction error 221. 222 and-1$84 indicate adders, and the adder
222 adds the del ayed change pixel 217 and the del ayed prediction error
221, and the adder 224 adds the prediction error 209 and the del ayed
prediction error 221. The other numerals are the same as those in Fig.32,
the descrigtiPlohsd Skmh@ry-t@-tMaln-£07 (b 264 bigBRash #Bat k-th linkthe
operation of the inmage encodi ng apparatus according to the 29th enbodi nent
as constructe b2, el tifd Smafe IchcddiHE A¥AFaERE £XB AU the
Rty o S s i

.operating princ the encoding perforne | mage encodi ng

Appar at us Aot a7 b8 ebenpfent by SR BGRTRrua et F T AR RR W B 1o
change pi 2EPerab s SheaPitng tR.the ASERFIERARDE, RS RRGELSIRRdRT
Change pi SBF SRR ReSeg VA FRSoPtI B maEice ARE I 2NERGS Msel

and the result is ysed as the predicted lue of the 1st change pixel. As
shown in ERENEEGLIPLEREDG; Rt BB en the 2nd change pixel and the
3rd change pixel is "to 2 pixels left", and this "to 2 pixels left" is

added to the 3rd change pixel, and thereby on the scanning |ine on which

the encoding is perforned (in the figure, the [ine on which the 1st change

pi xel exigﬁg?¢1m$¢ke%ﬁexhcted change pi xel of the sane figure is obtained.
the other hand, on the scanning line to be currently encoded, the 1st
nge pi xel AB irageceraoding appardres aceerdinagttireantttli embedisent ofi st

change pixel and above-nentioned predicted change pixel, "to
this invention receives a two-dimensional image signal consisting

of a plurality of pixels as an input signal, and predicts and detects
change pixels, and differs from the 25th embodiment in the method S
of obtaining change pixels for the use of prediction.

The image encoding apparatus according to the 28th embodiment
has the structure similar to that of the 25th embodiment shown in
Fig.30, and has the decoder which decodes the eqcoded signal 211,
and outputs the already encoded and decoded signal which is output
by this decoder to either of the memories. In the image encoding
apparatus according to the 25th embodiment, &s déécribed using
Fig.31, for the scanning line to be encoded, change pixels on
scanning lines which are positioned at 1 line above and 2 lines
above are used for the prediction, but in the image encoding
apparatus according to the 28th embodiment, change pixels on the
already encoded and decoded scanning line being positioned below

are used for the prediction.
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1 pixel left", is encoded, resulting in realizing the sanme effect as the
26t h enbodi nent . In Fig.35, the-1&put signal 201 is input to the image
encodi ng apparatus according to the 29th enbodinment, the position where
the two-val ued pixel value changes is detected by t he change pi xel

detector 204, and the 1st change pixel 205 is output to the nmenory 216 and

the subtract @4 4288.1d B dRSITRIREY &flainifgdeldhpdrad iPici @1 e2d
del ayed by 1@% ngglls t he Srld change plaxle |gn Fig B g %%rdel a?ed change

Blr)égl ct2|1c7'):nI ero?%%gg?rgggggn %'é%t oﬁ&ge e?cggg{r%g cég%%g?\?gglﬁéfxﬁgla%d and
Srd changs, plask e S16L) DR bARDR 11PeoEh Sk h RAROAPLEE) 207

I s out put e su -170-

Th b di.ff h h

The Fuo %ﬁ%éfh&%agga%c%ed OB B B,
d th d t d 210, th

and e B4t chl g 0L 200 s AR L i 406000 210, 9 gﬁgssadded,

in the adder 224, e_del ayed. prediction err 22 | aye

oredi ot a%oaﬁr 873 1L ihan BERGH abf oif cSuREeHFCERR <t Ehepaits ChBnbRe

di fference between . the 2nd and 3rd, change pi xels, and is del ayed by being
t enpor ar iRigelsghaudd }?%Wl?es%ﬁb?k&/t 3ipe g tiegnedigted Sgnos Rinehshpwn
encoding. That is, in Fig.36, on the next Iine (one |line below), the
above- nerfi §heoﬁlqv5621§| lad egk-t "Byyenerdingtthe dsfapeation o2 P2xeland t he

ﬁve mentioned "to 1 pixel left" which is the pred| ction error 209 are
ed to wghsnbron she predictederhangpinikels wsiang she predintdencesgoval ue.

between this predicted change pixel and the 1lst change pixel
detected on the particular scanning line from the input signal,

an improvement of the encoding éfficiency is realized similar to .-
thé 25th and 27th embodiments.

The image encoding apparatus according to the 28th embodiment
differs from that according to the 25th embodiment only both in
a delay time caused by the temporary store in both of the memories
202a and 202b, and in that the encoded signal 211 outpué by the
encoder 210 is encoded and the result is input to either of the
memories, and the corresponding change pixel detector detects
change pixels from this encoded and decoded signal.

As described above, the image encoding apparatus according to
the 28th embodiment obtains a similar result, because of the
structure which is of the image encoding apparatus according to
the 25th embodiment which is added to the channel in which the

encoded signal is decoded and is made the reference image.

. L oEs T oo CmEN S . - L - X A - e e . e
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As described above, the inmage encodi ng apparatus according to the 29th

- enbodi nrent has the nenories 216 and 2268 - t he change pi xel detector 204,

t he adders 216 and 220, the subtractor 208, and the encoder 210, and

thereby carries out the delaying and addition processes for the change

pi xel detected fromthe input signal and the prediction error, resulting

an i nprovenent of the encoding efficiency simlar to the 26th enbodi nent.

Not e that any of the inage encodi ng apparatuses according to the 25th to

29t h enbag] d}&;enq:aagrecei ve the input block by block and process the

‘i nput for e respective bl ocks. -171-

Enbodi nent 30An . An_1 mage decodi apparatus according to a, 30th

enbodi nent  of ** RS FVENTT h2HRET SOEALBY ?i%‘#& e@ﬂ?‘g enfy Afhe

encodi ng ahp%)ar at ug.accor di.ng to,the 25th enbadi ment to obtain a two-

di mensi ong*T ABYENEL R FHCCEINES A tHESEMEPSAcnRa) inpossigned eonsisting ¢, 37

is a block_diagram,showi ng the structure of the inmage decodi ng apparatus

accor di nd*% 8 RipEFadaty A an pRyesigrak cand predials eadaletesd s nput

signal which is the _encoded signal (211 in Fig.30) of the prediction error

out put bychawe pdgelencand ¥atasthe ciftdt reybodimant 2 Sidilaysh diienent .

230 indicates the decoder which decodes the encoded signal 211 and outputs

t he decodigFeghiesichangf pi¥ek Z8be msed) fidf ctheprddicaddrr whi ch processes

the decoded prediction error 231 and the predicted change pi xel 207 by

addi ti on, andisx3Suis 2Helastk diiagtan estoadegc hhagst picteire288. the 3saigedi cat es

Qe pi xel val ue generator which generates the decoded 1inage signal 235 and
tputs teénecoskiing, appa@tiusqadredingdio the 28th embodiment. Inthe figure,

216 and 220 indicate memories which temporarily store the input
change pixels in order to delay the pixels. The memory 216 delays
the detected change pixel 205 and outputs the delayed change pixel
217, and the memory 220 delays the prediction error 209 and outputs
the delayed prediction error 221. 222 and 224 indicate adders, and
the adder 222 adds the delayed change pixel 217 and the delayed
prediction error 221, and the adder 224 adds the prediction error

. 209 and the delayed prediction error 221. The other numerals are
the same as those in Fig.32, the description is similar to that
for the 26th embodiment.

The operation of the image encoding apparatus according to the
29th embodiment as constructed above is explained. Fig.36 is a
drawing for explaining the operating priné:iple of the encoding
performed by the image encoding apparatus according to the 29th
embodiment. In the image encoding apparatus according to the 26th

embodiment, by delaying the detected 1st change pixel, the 2nd and
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I's positioned between the decoded change pixel 233 and the imediately
.previ ous decoded change pi xel has the 46%en pi xel value, nanely the pixel
val ue whi ch nakes the pixel not a change pixel. The other nunerals are
simlar to those in Fig. 30, and the descriptionis simlar to that in the
25t h enbodi nent . The description is given of the operation of the

| mage encogli 1S 3¢E0LGH )t odi gent. (0] cted
above. - ThE CebaRBERBCK, ageititdihed:, AL onbRel Y EhER LT RRRPYS 1
i nto which_the,.predicti error. . cpded.j s decqded in_the.decoder
e R S e R R B ok B B3 e RS EEE2REER ¢ o
this is output to._ihe,adder 232.. th ther hand, the i nmedi ately
brevi ous. depss FhEGE SPaRaF Biiel anfHiR E8 PGt Ruke bo S asReanaO200b,
and simlar.l o.the 25th enbodinment, is subjected to the prediction of
t he changgc}‘%i:%f |changg P&ty 8g cr%dréﬁ‘éﬁfgésd*%?é’l a9 Fne; RIAATRAC VRAHLL he
change phégl prgdictor 206 .to_the adder 232. The, adder 232 adds the input
decoded pr¥ditoEi RCFIRPIDPLXEL -t S SPOUP AR Fhenbhgere e daffergnge
obtai ns the decoded change pixel 233 and outputs the sane to t he pi xel
val ue gendielisendzhe 2nfChsnge Pixal and Ehe Sxdsharge pigeicial'te 2 pdxgdeoded
| mge signal %35 and out put's the sanme, assumng the pixel which is
posi t i onedlefdt" weand tthé sddcvdad *xeRantrft pis @dded Txmhe Sird ¢changd pisey,
previ ous decoded change pixel should have the given pixel value, nanely
t he pi xel ang theygby ennthescahningilise arovhick hhagnqodiel.is perfdsmed
S'Bcribed above, the image decodi ng apparatus according to the 30th
odi nent (imaghehéigener i dee 2028 endwlRi&b, thehést hamgegepipisdel exists),
the predicted change pixel of the same figure is obtained. On the
other hand, on the scanning line to be currently encoded, the 1lst
change pixel is detected, and the difference between this detected - .-.
1st change pixel and above-mentioned predicted change pixel, “to
1 pixel left”, is encoded, resulting in realizing the same effect
as the 26th embodiment.

In Fig.35, the input signal 201 is input to the image encoding
apparatus according to the 29th embodiment, the position where the
two-valued pixel value changes is detected by the change pixel
detector 204, and the 1st change pixel 205 is output to the memory
216 and the subtractor 208. In the memory 216, the delayed change
pixel 217 delayed by 1 line is the 3rd change pixel in Fig.36. The
delayed change pixel 217 is input to the adder 222, and is added
to the delayed prediction error 221 corresponding to the difference

between the 2nd and 3rd change pixels in Fig.36, and the obtained

predicted change pixel 207 is output to the subtractor 208.
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detectors 204a and 204b, the change pixel predictor 207, the decoder 230,
. the adder 232, and the pixel value geqnegg-ator 234, and thereby obtains the
decoded change pi xel using the predicted change pixel and the decoded
prediction error, and based on this, obtains the decoded image signal 235,
wher eby the encoded signal by the 25th enbodi ment can be appropriately

decoded. Not e. t hat, i he .30t LEENt, a Q e cade

si gnal encodte® W%HECF%EQ%&%?&F gﬁi%ggkggﬁ?‘%%%%%‘?% t%‘% ?%ge%cﬂ
-173- enbodi t is, decoded, ,t he encoded signal ich is .encoded
by the change;pixe eg‘égdiaﬁ’éi aﬁb%r%ﬁf?ecg‘e&‘cc g Q%‘?a]he&gﬁit RSand*®8t h
enbodi nents is also simlarly decoged. .. Enbaodi ment 31 )

An i mage BEEBHFRYPHSFEPE 4%°2adl SRR PIWLCTiPE eERdB fieAs Ghcoded in (hi g
i nventi on decodes the encoded signal output by the encodin

appar at us thecererdgy 230 handothe cesrfede SLIPRL obthils SWERYT - di nensi onal

i mage signal consisting of a plurality of pixels., Fig.38 is a
bl ock di agr anTbad@riesdcthensrnast 402 i5f alsr addagde in the adder 224, with
decodi ngappar at usaccor di ngt ot he3l st enbodi nent. Inthe figure, t he
decoder 23be delayedgwedigzignentex 231kel Thedgdayedpraddctdey error 221 gre
simlar to those in Fig. 37, and the others are simlar to those I n
Fi g. 32, acbttheediescaigesidt ¢f thiisi ¢arrespontosw the difefe3@nice between and
26t h enbodi nents. The description is given of the operation of
t he i mage tilecriti agd 3rd changeappaedisy samat dsrdbIxyedoby e i3ibs tempboair iyt as
structed above. The input signal 211 is input, and then this

oded sisgBabd?dd the memory 220 and will be used in the next encoding.
That is, in Fig.36, on the next line (one line below), the
above-mentioned “to 2 pixels left” which is the delayed error 221
and the above—-menﬁioned “to 1 pixel left” which is the prediction
error 209 are added to become “to 3 pixels left” which is used as
the predicted value.

As described above, the image encoding apparatus according to
the 29th embodiment has the memories 216 and 220, the change pixel
. detector 204, the adders 216 and 220, the subtractor 208, and the
encoder 210, and thereby carries out the delaying and addition
processes for the change pixel detected from the input signal and
the prediction error, resulting an improvement of the encoding

efficiency similar to the 26th embodiment.
Note that any of the image encoding apparatuses according to
the 25th to 29th embodiments can receive the input block by block

and process the input for the respective blocks.




into which the prediction error is encoded is decoded in the decoder

230, and the decoded prediction error.3431 obtained as a result of

this is output to the adder 232. On the other hand, the imredi ately

previ ous decoded image signal 233 is input to the nenory 216a, and
simlarly to the 26th enbodinment, is subjected to the prediction

of the change, pi xel.,,..and the predicted change pixel 207 is out put
fron1theE@Pga eﬁ?kﬁ? predi ctor 206 to the adder 232. The renai ning

-174- processes are simlar to those in the 30th odi_nment . As
deser i bed ab8UeimaYs AERRYAnY RRRATAT Sy pEr SRR EC JORG TRPOHREnS of

enbodi ment _has the nenories 216a to 216b, the change pixel predictor 207,

t he decodbis2iuventiondespdesothe fpqadedppignal guidutdayidig §ncedangand
thereby obtains the decoded change pi xel using the predicted change pixel
and deco@ppaphtus cBceardingr ,toaﬁ’g’eba%%t‘d1 @and?w,ntom%cmtqm dedwaed i mage
signal 235, whereby the encoded input signal by the 26th enbodi nent can be
appr opr i atimepsilenalictinage sHignedi pensisking of Aan plrmgéithe coltlipigedspar at us
according to a 32nd enbodi nent of this invention decodes the encoded i nput
si gnal .out puFiby37his e bdodkndiagpam athesriagcthelisigucturaeol 3the dnagdi nent
to obtain a two-dinensional inmage signal consisting of a plurality of

pi xel s. decodkEhg.apparrataslHceckddhgdicathe BOYHh rgbbltmaitr UucThtheof i giee,i mage
decodi ng apparatus according to the 32nd enbodinent. In the figure, the

decoder 23Q, ihdibcatkiethe32npue dil@adi wed cly dlsuehg adidodledr s2ghl @6 Shni | ar
those in Fig. 37, and the others are simlar to those 1n Fig.35 and
e descCIFiBlBOR ¥ Hhd Ipredietlibaserier hepdft By the image encoding
apparatus according to the 25th embodiment. 230 indicates the
decoder which decodes the encoded signal 211 and outputs the decoded
prediction error 231. 232 indicates the adder which processes the
decoded prediction error 231 and the predicted change pixel 207
by addition, and outputs the obtained decoded change pixel 233.
234 indicates the pixel value generator which generates the decoded
image signal 235 and outputs the same, assuming the pixel which
is positioned between the decoded change pixel 233 and the
immediately previous decoded change pixel has the given pixel value,
namely the pixel value which makes the pixel not a change pixel.
The other numerals are similar to those in Fig.30, and the
description is similar to that in the 25th embodiment.
The description is given of the operation of the image encoding
apparatus according to the 30th embodiment as constructed above.

The encoded signal 211 is input, and then the encoded signal 211

into which the prediction error is encoded is decoded in the decoder




and 29th enbodi nents. The description is given of the operation of the
i mige decodi ng apparatus accordi ng t-2t he 32nd enbodi nent as construct ed
above. The input signal 211 is input, and then this encoded input signal
211 into which the prediction error is encoded is decoded in the decoder
230, and the decoded prediction error 231 obtained as a

-175- sult .aof, this j .t - d, the
i medi at &%? ’p?réc\i/iq"ohues ggggg%%%e?l%g&g?g%%ggié%%%ﬁ% %%%t gég%ﬁo@y 216,
and simlar, tq the 29t h enbodiment,,is subjected to the prediction of the
_change pi%8S 1&ngUtRE" Bcfoeg'jl%et gsgﬁa% §e‘ pi xel 207 is output fromthe adder
222 to the adder .232. The.renai pjng,. processes are.simlar to,those in the
30t h enbodi AR £He OthRX HaSE(| bBR HBUTRE FRETLOUE ORI hHER us
according to _the_31st, enmbodi nent has the nories_216 and 220,_the adders
e DR aLod35 hd b bR BN AUot D3 28R A0itue AgenSLB AT TR, and
t her eby obtains the decqoded change pixel using the predicted change pixel
and the d&cbaRadSEhe@ROdinNEr Adr SURIRFLSERI LR PrRAECLihPEithe ¢haNdRcoded
i mage signal 235, whereby the encoded input _signal by the 29th enbodi ment
can be afirednriandrhequasisyed changpixehif’7 ighertrute Lxem Sdiengharge been
performed bl ock by block in any of the image encodi ng apparatuses
accor di ngitxelt predittion 306 13t the gddgirdi.-s, The adder;| @5 &b Heput
apparatuses according to the 30th to 32nd enbodi nents, by receiving and
pr ocessi nipdoded prediletiai grxbrbl3tktd\ths peedicted ahengpr paxel p2@¢essi ng

be perforned. ) .
w and obtains the decoded change pixel 233 and outputs the same to
the pixel value generator 234. The pixel value generator 234
generates the decoded image signal 235 and outputs the same,
assuming the pixel which is positioned between the decoded change - -=~.
pixel 233 and the immediately previous decoded change pixel should
have the given pixel valué, namely the pixel value which makes the
pixel not a change pixel.

As described above, the image decoding apparatus according to
the 30th embodiment has the memories 202a and 202b, the change pixel
detectors 204a and 204b, the change pixel predictor 207, the decoder
230, the adder 232, and the pixel value generator 234, and thereby
obtains the decoded change pixel using the predicted change pixel
and the decoded prediction errof{ and based on this, obtains the
decoded image signal 235, whereby the encoded signal by the 25th
embodiment can be appropriately decoded.

Note that, in the 30th embodiment, although the encoded signal

encoded by the image encoding apparatus according to the 25th

i,
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Enbodi nent 33 An i mage encodi ng apparatus according to a 33rd
entodi nent of this invention switchek3the prediction error and the result

of encodi ng the pixel nunber and outputs the sane. Fig. 40 is a block
di agram showi ng the structure of the inage
-176- encodi ngappar at usaccor di ngt ot he33rdenbodi nrent. Inthe figure, 240

52325?233?#%%5?%%&%2#?%8@%52%(5%%3%%%‘19%%?2%3%3"gfﬁeﬁ%%%%éﬁeﬁz%L‘ﬁ
| i 4 , i 243.
T cat st (pERG, A Sol SR D08l 2270 Pah, 88 | he

cofrpar e redi ction error

gi ven val ue, and ﬁccordin tQ tge result, controls the switching of the
switch 248FPoBENkE; T5¢ EABLERFHEHESFR98 s wi t ches the encoded si gnal s
247 and 243, either of which is to be the output encoded signal 211 of the
| mage encodi ng apparatus, according to the 33rd enbodi nent by the control
of the conparator 244. The other nunerals indicate the sanme as those in
Fi g. 30, H¥EPadiEeREsétiption is the sane as that in the 25th enmbodi ment .
The image encodi ng apparatus according to the 25th _enbodi nent perfornms the
encodi ng of #AFelprgRiidecrgAng aRRArakys F¢CoRsENGoERS Phat SRRRAIMENENCEhe
assunption that the prediction error is small, so that when the prediction
error is thirgénventiemdsgiodgs g ianceded $ionald euEput | by tHis epgodinghe
encoding efficiency is better when the change pixel itself (position) is
encoded tdpparaftos adeergindi toi dheerdahh jebmdioent. tac btdiingl §, twhe | mage
odi ng apparatus according to the 33rd enbodi nent can perform encodi ng .
t he prdidierisionaér imagarmigmadodongistiopiofel plnbalitndf gtiixeds.
Fig.38 is a block diégram showing the structure of the image

decoding apparatus according to the 31st embodiment. Inthe figure,

the decoder 230, the adder 232 and the pixel value generator 234

are similar to those in Fig.37, and the others are similar to those

in Fig.32, and the description is similar to those for the 30th

and 26th embodiments.

The description is given of the operation of the image decoding

apparatus according to the 31lst embodiment as constructed above.

The input signal 211 is input, and then this encoded signal 211

into which the prediction error is encoded is decoded in the decoder

230, and the decoded prediction error 231 obtained as a result of

this is output to the adder 232. On the other hand, the immediately

previous decoded image signal 233 is input to the memory 216a, and

similarly to the 26th embodiment, is subjected to the prediction

of the change pixel, and the predicted change pixel 207 is output

from the change pixel predictor 206 to the adder 232. The remaining




the position of the change pixel. Also, by encoding the change pixel
itself (position), even when the nunbE®- of the change pixels 1is changed,
and the prediction becones difficult or inpossible, and the encoding of
the prediction error beconmes difficult or

-177- | npossi bl e, the encoding can be still perforned. The

operatio ﬁ(g{:ee%g%%igpeggsiﬁggg i pg Qp(psaé q_try%h%cgﬁgﬁls&gbé g . 33rd embodi ment

as const ove i s explalned. raw ng for explaining
t he operating pringi.pl f h n | n med _by.fhe | di ng
. appar at us acgf)r Sncgrl%teg %E%V%S‘?Bge%‘ga% %g%?éi%eap&a Fg?i%éﬁwegst
change pixel_from. the 2nd and,3rd change.pixels.is simlar to the case of
Che 95t hthg s FERRatisTh Has SHP LI 2REs KDAL P edPe S IRPdaRygel
centerin n the predjicted chan i xel is,se p according to the
o vt ous Ppedirian 20 e Hedariid, theddien, 200 i hbe mikalopalie
detected 1st change pixel is within Ihetgrediction range, the switching of
the enco8FRBLRLOE #34rc8Nd herely P, thecdlerdnt chande migel ¥siBgcoded
when it is within the prediction range, while the 1st change cfixel i's
encoded #herpradictedothapaepixehans: derededrredigbion erron, sd basede 33rd
enbodi nent, since the 3rd changecg[xel is the already encoded and decoded
one, in enddris.,ookbhabne theedegedet hmage Fignal 28he wierebyctheeepepdedn t he
orders of the scanning of the 3rd change pixel and the 1st change pixel,
nanel y t heputirbignalobytthe Biexbl emkndigentgcahdre bppuepni atslgudécbdedncoded.
rther, since a pixel anong the pixels therebetween which is positioned.
thin the above-nentioned prediction range is encoded by the prediction
error, it is possible to renove the pixel. Accordingly,
Embodiment 32
An image decoding apparatus according to a 32nd embodiment of
this invention decodes the encoded input signal output by the -
encoding apparatus according to the 29th embodiment to obtain a
two-dimensional image signal consisting of a plurality of pixels.
Fig.39 is a block diagram showing the structure of the image
decoding apparatus according to the 32nd embodiment. Inthe figure,
. the decoder 230, the adder 232 and the pixel value generator 234
are similar to those in Fig.37, and the others are similar to those
in Fig.35, and the description is similar to those for the 30th
and 29th embodiments.
The description is given of the operation of the image decoding
apparatus according to the 32nd embodiment as constructed above.
The input signal 211 is input, and then this encoded input signal

211 into which the prediction error is encoded is decoded in the

decoder 230, and the decoded prediction error 231 obtained as a
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in order to encode the 1st change pixel, the above-nentioned difference of
t he change pi xels except the pixels wiffi n the prediction range should be
encoded. -178- For exanple, the
procedure will be described in the case that the change pixel A and the
change pixel B in the sane figure are outside of the prediction range and

these poi glg, 7t @ lehgc!al oitput N Lhb LRRI0I5R! XBh o1l BLh@E hndNthe

description for the _ i ment, supposing that the scanning direction
change  piimpdie PR B B0l 0kd Hhadl ERAR LS s o Siphie S BRS Rl "
there is predi.ction n { th d_change pixel an t he .change
pi xe: ﬁ ?ﬁg' Fﬁﬂ?ﬁ?%i%‘%ﬁfQgﬁ?n\gigﬁlx?ﬁ%g%ﬁ%énqt%ﬁuﬁs\?ﬁfg'% ttﬁeeta?anged
pi xe , ha e i_nfor i on .i.ndi.cati € positiqn o | oded.
As opposel* gﬁl%:ﬁgénb ofntkf?l %?‘EB?@ 3%1fxetlﬂ ear@ ﬁgﬁ g?é‘; eﬁil;igﬁd ﬁfg’ai’fiﬁéxﬁf fgiel 5c }3 i 0 [1 .
range i s include wee e r ange _pi :

5o xel 5 &R1 CHERGE WEEH rEhg ISk A Ao PR AGECR 637 oot TaE 2. 5-11
as the change pixel B, nanely the infaormation indicating the position of
B, is enbsaegsses areasipilagete hgsesiignkhedfdth enbegimeps- t he i nage
encodi ng appgrg{us Q%%grdi ng tght he 33rg enbodi nent at?d fromaéheggg ay

per formed by Radessribedsaio®y §he Deme decodingrppakp turcapretfiin error
209 performed by the subtractor 208, the process is carried out simlar to
t he 25t h &heotistesmbodivgert diasnthe deemsingesl 26 andf 22 h&her adders #2%rror is

’ai ned by the encoder 210. Although this encoded signal is the output
coded sRgRaand r232heth6t decoderdi2POnt and the pixel value generator 234,

and thereby obtains the decoded change pixel using the predicted
change pixel and the decoded prediction error, and based on this,
obtains the decoded image signal 235, whereby the encoded input s
signal by the 29th embodiment can be appropriately decoded.
Note that, when the encoding has been —performed block by block
in any of the image encoding apparatuses according to the 25th to
29th embodiments, in the image encoding apparatuses according to
. the 30th to 32nd embodiments, by receiving and processing the

encoded signal block by block, the appropriate processing can be

performed.

Embodiment 33

An image encoding apparatus according to a 33rd embodiment of
this invention switches the prediction error and the result of
encoding the pixel number and outputs the same.

Fig.40 is a block diagram showing the structure of the image
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in the 33rd enbodi nent, the encoded signal 247 is output to the swtch
246. Al'so, the prediction error 209 ig7g@utput to the encoder

-179- 242 and the conparator 244. On the other hand, the 3rd change
pi xel 205b detected by the change pixel detector 204b and the 1st change
pi xel 105c detected by the change pixel detector 204c are output to the
subtract or

24 dt I ti t he t
i s obtai nE€8<° g#ag %gPﬁfﬁ’ e‘fsng%:&{elr?gltmoe;hﬁgg §§'§ﬁ§l§§#‘€élrg%c€f§e l?ﬁg‘:’e%cgde\rlvo
242 bt | nunb ded si, t f i i xel
oxisting RADNARSHRELSR S TRt FRGRGE, YPr e PRES PRy EheaRnse 241 and
the prediction error 243, and out puts the obtained signal _to the switch -

246. bekueen ihe Sebechad ‘}}I?d’@@spﬁ\%%]t%@rospnénﬁn%ﬁc préfZ drGfadsor s

wi thin the prediction range or not, and when it is within the prediction
range, outpstenaeslerpiimheenerdes Ele difdeyence iddrand outpues thRenGRdRd 211

in the switch 246, when it is not within the prediction range, outputs the
pi xel nuniségnahcdddd sPdAalindicates the compARator] vwhichhcommares 48 which
is controlled according to the signal 245. As described above, based
on t he i npgediotioh rerroppdPat asd the o¥iary vadueheafdt acepbdidigreint thehe
structure of the inmage encoding apparatus according to the 33rd enbodi nent
i s nmade upesfilti heorguroilisatbherswidchingeofrihedewitdl 246. t BéSpindicatieser,
the conparator 244 and the switch 246, and thereby when the prediction
error is whehswitdlewhivierswidoches the eacoddddsisjrgilal 247 drfae 24Py estitdieon
ql'or I s the out put encoded signal, while when the
of which is to be the output encoded signal 211 of the image encoding
apparatus, according to the 33rd embodiment by the control of the
comparator 244. The other numerals indicate the same as those in
Fig.30, and the description is the same as that in the 25th
embodiment. The image encoding apparatus according to the 25th
embodiment performs the encoding of the prediction error, but it
performs the encoding on the assumption that the prediction error
is small, so that when the prediction error is large, the encoding
. efficiency is reduced. 1In this case, the encoding efficiency is
better when the change pixel itself (position) is encoded than when
the prediction error is encoded. Accordingly, the image encoding
apparatus according to the 33rd embodiment can perform encoding
of the prediction error and encoding the pixel number indicating
the position of the change pixel. Also, by encoding the change
pixel itself (position), even when the number of the change pixels

is changed, and the prediction becomes difficult or impossible,

and the encoding of the prediction error becomes difficult or

-..:"l"ﬂ'f o o ; o e e - . ’
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prediction error is outside of the range, the pixel nunber encoded
- 180- signal is the output encoded-197gnal, so that when the prediction
error is large, even if the prediction of the change pixel is inpossible
due to the change of the nunber of the change pixels, the reduction of the
encodi ng efficiency is prevented and the encoding can be appropriately
performed, Enbaodi t 34 .. [ . decodi appar atus according to a
34th embotPREHR 0" { ?gse?%?/%lrﬁq (ﬁ%%dgggggé‘gih%e d signal output by the
encodi ng apparatus_accordi tQ the 33rd .enbodi nent to obtain t wo-
i mensi onal | T QPEFERETT S5ntie APRGeAGPYiRg SrRarr e Sroiding Bo'the 4o
Is a bl ock_diagram,showi ng the structure of the i mage .decodi ng apparatus
accor di ng3 3% (FPOSUMENE 1BD IFPRFHEUGHES REOVE giif SXPIINeAdi cat es t he node
decoder which_judges whether the input signal is the signal into which the
predi ction erfd¥-§isigi dFeuisg o explghaing fihe AREEIINEPEoBFLPLR ¢hHi xel
nunber) of the change pixel is encoded, and outputs the encoded nopde 251.
256 i ndi chire enqesling Re¥Loumask PYJEke deradgh eRROGHRD ARPALREUE petoXdinial 255
and outputs the encoded pi xel number 257. 258 indicates the adder which
pr ocesseste thepiig enkefimenige Phapreddshiomofdinsotistichanee pisedefron®57 by
addi tion, and outputs the decoded change pixel 259. 252 and 260 indicate
t he swi t chies 2ud ehdsiid ctharige papelssigrdimidad boattthe casiegoél ther2%tpondi ng
to the encodi ng node out put by the node encoder 250. The others are
simlar tembddiseeritn Flrgth8(G3rdrenbdubmbas rilyet pradidtd oni rdrigey cémtétirig f or
25t h enbodi nent .
on the predicted change pixel is set up according to the previously

given value. Thereafter, according to whether or not the detected
1st change pixel is within the prediction range, the switching of
the encoding is carried out, and thereby the prediction error is
encoded when it is within the prediction range, while the 1lst change
pixel is encoded when it is not within the prediction range.
Also, in the 33rd embodiment, since the 3rd change pixel is
the already encoded and decoded one, in order to encode the 1st
change pixel, the difference between the orders of the scanning
of the 3rd change pixel and the 1st change pixel, namely the number
of the pixels existing therebetween, should be encoded. Further,
since a pixel among the pixels therebetween which is positioned
within the above-mentioned prediction range is encoded by the
prediction error, it is possible to remove the pixel. Accordingly,
in order to encode the 1lst change pixel, the above-mentioned
difference of the change pixels except the pixels within the

prediction range should be encoded.
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-181- The description is given of the operation of the inmge
decodi ng apparatus according to the 348h enbodi nent as constructed above.
The encoded signal 211 is input, and then initially, the node encoder 250
j udges whether the input signal is the signal into which the prediction
erfor is encoded or the signal into which the pixel nunber is encoded, and

according to Lhe g,&?nﬂﬂ%oéhﬁé WrdAarEnlin. BUIRIE:108 0990 Bls

"prediction error” 0 i Xe unmber controls e swtches 2 and

260. The .oper ati.qn e | Cti:Qn ekl S n | S
.simlar tBh? h%rféarf%e hé eé\(l)\?hérg%btécﬂ)%l %%&gg%g{éﬁeéoﬁ%e&%hgn S &lﬁg‘?\f}gt eé pi xel
nunber i s encpded, switching of the swteh 252 .the__inguf sigpal_ 211 is
encoded bYUFRAE st dbe BERSLERbr rahdf, At ka8 Botatk anel ReFerted e Che
change pixels, is encoded, and the.decode i xel nupber 257 is 0 ut to
the adder *288lst Chafoe Rygre 58%‘1% arqte%g:agg SCELPhLIADFOB5HG tg’lﬂed to
the predicted change pixel = whose prediction is based on the inmediately
previ ous BRI e fAPPOSER| thas thengoanringdimestderotedahdsdé pl xel
259 is obtained. I n any case, based on_the decoded change pixel 261, the
decoded  PAEGER SHighti, BBS IS¢ SEPGe RiNL 1% T'02e43tbn MbEAPIEMIGE  As
descri bed above, based on the inmage decodi ng apparatus accordi ng%to t he
30t h enbopixeht® ihel*Srlcddih, oand Hdg ehgade dekxell By igpAilat Le=2&%wr di ng
to the 34th enbodi nent is nade up of the node decoder 250, the adder 258,
t he decodds @iérd drs nbeppestittionmbpge hetweshe tbei 3nhatharge phrelRemd and
“reby the switches 252 and 260 are switched corresponding to the

odi ng thdecldrige peickel A, the number 49-42=7 of the pixels between the

two as the change pixel A, namely the information indicating the
position of A, is encoded. As opposed to this, in the case c;f the
change pixel B, as the prediction range is included between the
3rd change pixel and the change pixel B, the S pixels existing within

this prediction range are removed, and 58-42-5=11 as the change

pixel B, namely the information indicating the position of B, is
encoded.

After the input signal 201 is input to the image encoding
apparatus according to the 33rd embodiment and from the delay
performed by the memories 202a and 202b for obtaining the prediction |
error 209 performed by the subtractor 208, the process is carried
out similar to the 25th embodiment, and the encoded signal 247 of
the prediction error is obtained by the encoder 210. Although this
encoded signal is thé output encoded signal in the 25th embodiment,
in the 33rd embodiment, the encoded signal 247 is output to the

switch 246. Also, the prediction error 209 is output to the encoder




-182- by the node decoder 250, and the appropriate decoding is
selectively perforned, whereby the ed&bded signal encoded in the 33rd
enbodi ment can be appropriately decoded. Enbodi nent 35 An i mage
encodi ng apparatus and an i nmage decodi ng apparatus according to a 35th
enbodi ment can change the prediction range according to inmage signals.

The i mage,gncath NheaRBApatatoA M 4, Mage decodi ng apparatus according to the
35t h enbodi nent have the sane structures as those of the 33rd and 34th

enbodi nent s. i 1Sy @ +fkax e | ny 5??“ |
.principle of OIt1 ht(gl{r?ggﬁg%érg?' gfg%o |£ﬂnggbh{'§1ag1 grg?%gi [ﬁo@hggggt e%l#og:?xr?ent. In

o b o i Mt £ B RS ot

consists & piXel s, e ri uret ef%ﬁggg shown
axa. Tho PR omees PRRSARRTRCES AR S ofPPut 3 S BB EpRRERARED Oc

AL IRy T R T
o0 el B A b N RIEe e IS SSTEABRELEL OB RSB A £
original on the |left side as the prediction range for what is sub-sanpled

on the rPERRIRS dehe (BigelafiyEres £BFBAed t FEOPAkK FXFRRM foTo e IBiRe1sand

therefore, the node switching is not appropriately perforned in
existing within the prediction range, from the input difference

. 241 and the prediction error 243, and outputs the obtained signal
to the switch 246.

The comparator 24& judges whether the input prediction error
is within the prediction range or not, and when it is within the B
prediction range, outputs the prediction error encoded signal 247
as the output 211 in the switch 246, when it is not within the
prediction range, outputs the pixel number encoded signal 243 as
the output 211 in the switch 246, which is controlled according
to the signal 245.

As described above, based on the image encoding apparatus
according to the 25th embodiment, the structure of the image
encoding apparatus according to the 33rd embodiment is made up of
the subtractor 240, the encoder 242 for the pixel number, the
comparator 244 and the switch 246, and thereby when the prediction
error is within the given range, the encoded signal of the
prediction error is the output encoded signal, while when the

prediction error is outside of the range, the pixel number encoded

- ATmTmmr v aeise s - o b ITmIET e REGERRI S T e e
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the 33rd and 34th enbodi nents. As opposed to this, in the case of what is
sub-sanpl ed on the right side as showt%n the figure, if the prediction

range is 1/2, the node switching will be appropriately perforned,
resulting in realizing the inprovenent of the encoding efficiency
perforned by the sane enbodi ments. As descri bed above, the inmage

encodi ng aRPARat St GutPRliCen8sddlidignabpasdithataghén HHY pradibei3at h
enbodi ment "are the i mage encodi ng apparatus according to the 33rd

embodi ment . nd itshqa&ﬁggeevéﬁcggi eaeagggad?eﬂﬁna%orcﬂgn&naﬁg% hgiﬁéihis

.enbodi nent wherein t size of the ction range can hanged
according.é i e ' I Hpﬂg; y ]ﬁﬂgeg' ficiency
can be inp 3?%351§y§%%F?%Fﬁ?n8h§E§ é%%%ggf?a e s%?t%%?ﬁb, eka%ﬁg%’the
sub- sanpl i.n i rfor ' . . A n i
appar at usthaegcrc?r%ﬁ%go{]ooge §€{=’- hegnggggérengﬁ%%%qcﬁi 55 \Fgg?iggﬁgeﬁggdgges hape
signal s representing the shapes of ., objects nd extracts a significant
area frorﬁ’gcf?qslﬁgggalgi%%a?ppﬁcg)nﬁ Fflgr o ?ﬂeéﬁent encodi ng. Fig.44 is
a bl ock diagram showi ng the structure of the i mage encodi ng apparat us
according to the 36th enbodinent. In the figure, 401 indicates the
t wo- di nensi onal sgage signal as the input signal. 402 indicates a

X

significaﬁ'ﬂb"ﬁlé"&n factor which extracts a significant area fromthe

i nput shape signal 401 and outputs a signifjicantarea signal 403. 404
i ndi cat es t hdhiBege fecasingvirraratus according to a 34th embodiment of

. this invention decodes the encoded signal output by the encoding
apparatus according to the 33rd embodiment to obtain a two-
dimensional image signal consisting of a plurality of pixels.

Fig.42 is a block diagram showing the structure of the image
decoding apparatus according to the 34th embodiment. Inthe figure,
50 indicates the mode decoder which judges whether the input signal
is the signal into which the prediction error is encoded or the
signal into which the position{pixel number) of the change pixel

. is encoded, and outputs the encoded mode 251. 256 indicates the
pixel number decoder which encodes the input signal 255 and outputs
the encoded pixel number 257. 258 indicates the adder which
processes the predicted change pixel 205b and encoded pixel number
257 by addition, and outputs the deg:oded change pixel 259. 252 and
260 indicate the switches which switch the input signal and output
signal corresponding to the encoding mode output by the mode encoder
250. The others are similar to those in Fig.30, and the description

is similar to that for the 25th embodiment.




L4
-184- bl ocks the input shape signal 401 and outputs a bl ocked shape
signal 405. 408 indicates the switch*#ti ch perforns swi tching according
to the significant area signal 403. 412 indicates a block size changer
whi ch changes the bl ock size according to the significant area signal 403
and outputs the changed bl ocked shape signal 413. 418 and 414 indicate

encoder s whi cfh&R688€1i pHEos g iveindt thkasberaitddaloORe dndgehdedddigied
shape signal 413, and outputs the encoded signals 419 and 415,

respectivabyaratus atbB8raPR§ atd AheOBsth nibdREReRE A4 icdas@PRaE 8l UdeL.or di ng
.to the 36t'’h enbodi nent as constructed above, is described. The input

signal 40ne the-ddr dipisl onal shapgusi 98AK. thenl IRMti4 0, haHdBRlse

encodi ng apparatus according to the 6t h enbodi nent, and is then I nput to

the Sionil4cily 9563 BMCEANAL AN AMLLNS: BhOt s hd/Bibnaf heolificn

significant area extractor 40 ects't ange o e” sign

a0 OuL PULS, WS 3L OO ANt 8Lt iols R Lomd POoR I 08 ! 00k

oxPl 111 bl AL 0" LG P! D8 BIESLIA PRL S il | o
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the f1 gur e @ rstgads ShE PREERIh e Se2Ehgni 1 cant area. The |
cking unit_405 bl ocks the input shape sjignal and outputs the bl ocked

gpe si gnal TR (perafirpnvaere %EF‘*‘N‘%‘:W fEROZORS been g¢ggoded is

similar to that in the 30th embodiment. On the other hand, when

the pixel number is encoded, by switching of the switch 252, the

input signal 211 is encoded by the encoder 256, and the pixel number, R

the difference of the change pixels, is encoded, and the decoded

pixel number 257 is ocutput to the adder 258. 1In the adder 258, the

decoded pixel number 257 is added to the predicted change pixel

whose prediction is based on the immediately previous decoded image

signal 235, and thereby the decoded change pixel 259 is obtained.

In any case, based on the decoded change pixel 261, the decoded

image signal 235 is output similar to the 30th embodiment.

As described above, based on the image decoding apparatus
accérding to the 30th embodiment, the structure of the image
decoding apparatus according to the 34th embodiment is made up of
the mode decoder 250, the adder 258, the decoder 256 for the pixel
number, and the switches 252 and 260, and thereby the switches 252

and 260 are switched corresponding to the encoding mode obtained




-

will be ONstate when the bl ocked shape signal 405 corresponds to the
-rarfige of the significant area indicatd®-by the significant area signal
403. That is, if it is outside of the significant area, the bl ocked shape
signal is not subjected to the encoding process. When the switch is
ON, the bl ocked shape signal 405 is input to the block size changer 412,

and the Sﬁ%%h%%o‘ﬁé%é&%@ﬁaﬁa %hggggrgkgggfg%g@%gsts@qe%k:q%g' cant

area according to the significant to the b k size

h 4 h d h ' . ' . d 414
and s entoniiiled, " ORI s MR R B 1ho e SERELS”
signal . On the. other hggda thcga rSi gngf i 8anctJ a%ea signal indicating the
signifi ca‘?ﬁ‘bo et §ﬁﬁe PR P REGaEd“F R ?% " encoder 418, and the encoded

signal 419 is output. As descri bed above, the inmage encodi ng
apparatus according to the 36th enbodi nent has the significant area
detector 102 and the_ block size changer 412, and thereby detects the

si gni fi caPRFHMENt 3R9e, and changes the bl ock size of the shape signal in
order to encode the shape signal only within the interior range of the
signi ficant 2RRalMageeCEFPILNG ARRATAGESANE AN dingger deeeding apresatus | onger
encoded and the encode efficiency of the shape signal is inproved.

Enbodi mengceqrding ten 5 Jh§k eme tasisdr ghavgactle prrficyign3renge

enbodi nent of this invention decodes the encoded signal output by the

i mage according to image signals. - 186-

‘ The image encoding apparatus and image decoding apparatus
according to the 35th embodiment have the same structures as those .
of the 33rd and 34th embodiments.

Fig.43 is a drawing for explaining the operating principle of - -
the encoding or decoding according to the 35th embodiment. 1In the
left side of the figure, the case is shown where the input image
consists of 8X8 pixels, and on the right side of the figure there
is shown same example which is sub-sampled into 1/2 and is therefore
. composed of 4X4, The pixel number of what is sub-sampled is 1/2,

while the distances between pixels double. Accordingly, in the
case of what is sub-sampled, by making the prediction range be the
range corresponding to 1/2 of the original prediction range, almost
the same spacial positions are searched. For example, if the range
used is:tz pixels being the same as that of the original on the
left side as the prediction rénge for what is sub-sampled on the

right side, the range is beyond the pixel number on a line, and

therefore, the mode switching is not appropriately performed in
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encodi ng apparatus according to the 36th enbodi nent, and obtains a
.t wb-di nensi onal shape signal. Fi gl886 is a bl ock di agram showi ng the
structure of the inmage encoding apparatus according to the 37th
enbodiment. In the figure, 419 and 415 indicate the encoded signal output
by'the i mge encoding apparatus according to the 36th embodi ment. 420

I ndi cat es tths3Pc?%%eﬁ4ér%nﬁoeelﬁéﬂﬁéf | 88N ysRa €6 &'?ﬁ's,"‘ﬁhcﬂhéi%ﬁ%eéft he

input signal and outputs a ecoded S|gn|f|cant area signal 421. 422

| ndicates g HCQHLrshgh ek ¢15h0"8 oI Bl AP tplh e bRY! 181 9nal

.and out put's-a m ni num blocke gna Itatés a
bl ock siz ch e h h C | ac ﬂg oded
Zg%nizggan | %%éﬁ%g%ﬁi 4§gg§ndiﬁit§6? f#ﬁés ggfeh #Hﬂﬂgﬁé 3%g%ef§§?Eal

: in |ca es C I OrL,NB_S chi n ceordin 0 e
si gni fi caRPPEPREL §‘f%$¥ PeL, fmegsf?‘?ﬁ"bli%ﬁ’[geé‘ CFeR LA § 1B, SERERYSHURRE whi ch
Gi'gnal 4397 the Snfea i SRHEIShR her SRl BicBRF P SIPRED C°de§e§“aﬁe t
si gna c ording to
the 37th enbodi nent structed above, is described. The encoded
signal s 419 afi§ # §§°€£§?4; Vero thfe 1HBEBRNCOUSY FRR3IEBBUS AR piREFSel v,
and are d;fodgd The de%oder 419 outgu%gltggtgﬁggged skgnlf%%gﬂt ar ea
si gnal 428eCediRg ANRRFER §§z"éc%9féﬁg@r 2301 ogiimenh aps ipage ot her
hand, the decoder 422 outputs the m ninum bl ocked shape signal 423 which

i's the nieneeRing REPaZesUS| #eeRrding teitdhe Birdmmbediment the imagel ock

e changer 430. The block size changer 430 changes the bIock size to the
men si zslecedaddyg apparatus according to the 34th embodimegr- wherein the

size of the prediction range can be changed according to the size
of the image signal, whereby the encoding efficiency can be improved
by performing the appropriate switching, even when the sub-sampling

is performed.

Embodiment 36

An image encoding apparatus according to a 36th embodiment of
this invention encodes shape signals representing the shapes of
objects, and extracts a significant area from an image signal and
performs efficient encoding.

Fig.44 is a block diagram showing the structure of thé image
encoding apparatus according to the 36th embodiment. Inthe figure,
401 indicates the two-dimensional shape signal as the input signal.
402 indicates a significant area extractor which extracts a
significant area from the input shape signal 401 and outputs a

significant area signal 403. 404 indicates the blocking unit which

)
T



on the input decoded significant area signal, and outputs the changed
bl'ocked shape signal 431 to the switcH4426. The switch 426 will become ON
only when input is a signal containing the significant area range

i ndi cated by the significant area signal 421, or otherw se outputs the
val ue which indicates the outside of the significant area range. The

reverse g}eéiﬂ; RBeUtdutd 3Rapk MiQEBAIRE LME chpput s Al Wrded Shiadse signal and

t he sign Indicating the outside of the significant area range, and

outputs f ga ;% ghaﬁeaegaéhesgap@%@ WaRh S #d1as086 2090 i 3RRbrA3A

. As describe , the Image decodi ng apparatus according to the g?th
nmbodi cafdgr 0 h %g ' 430,
?heos:/\n'n?g% gﬁ% %{nl%l%ﬁe reve%rrls% B?@gﬁlﬁg%uﬁp?lg?)gnm an S‘L%Je?)eo%ﬂggggées t he
i gni fi t . i Lo is L. ,.wh b
the encodsandr it cnalils HRCRL8Gs dias BEERRERS 48 OnS ke ditraraly

d ded. Enbodi - 38 An | ' t ' t

361 h ombBAPRETIOY T0 200 R B GBS Qe g SPaPF el BT on
babi lit ) | i d _hi hi cal encodi ng. Fig.47

2”2 bl olkS R 41 cHEIRaRy S RBCORFER (IEThERge: Fag e LEHAA RN B5Bar at Us

according to the 38th enmhodinent. In the figure, 1 indicates the input

i mage si §hanal 488 angy Feat@&%meéeﬁm BEIRH: 3, SEPLURIES Hae ERgereAmmge

signal 1 into the two inage signals 30la and 301b to be output. 302, 308a

and 308bsigaaéat4ly mnd exrgSpectively. -188-

‘ of which encode the input signals and output the encoded signals.
The operation of the image encoding apparatus according to the

36th embodiment as constructed above, is described. The. input
signal 401, the two-dimensional shape signal, is input to the image
encoding apparatus according to the 36th embodiment, and is then
input to the significant area extractor 402 and the blocking unit
404. The significant area extractor 402 detects the range of the
significant area, and outputs the significant area signal 403 to
the switch 408, the block size changer 412 and the encoder 418.
Fig.45 is a drawing for explaining-the operating principle of
the encoding performed by the image encoding apparatus according
to the 36th embodiment. The part indicated by slant lines means
the interior pixel of the object, namely the pixel in which the
significant signal exists, and a minimum rectangle containing the
slant-lined part, namely the rectangle indicated by the bold line
in the figure, corresponds to the range of the significant area.
The blocking unit 405 blocks the input shape signal and outputs

the blocked shape signal to the switch 408. Here, the switch 408
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330 indicates the decoder which decodes the encoded signal 303a and
outputs the decoded i nage signal 331..18804 indicates a prediction
probability cal cul ator which predicts the pixel value of the inmage signa
301b based on the .input inage signal 331, calculates the prediction
probability of the prediction, and outputs the probability value 305. 306

I ndi t 2nd { i.ch t | to the i t
probai | 1o B AP ket i B18RRRE HipelSiRat e ohniSreBiare s07a
d 307b to b t put.. .. Ih ti.on,.of t ' X di t
2ccor di ng iR PEREE Eathe SHEBATIEHEE S5o0NE AL YLD S1SPCE Heuth ARRR. The
input sigpal 1 is input to the, inmage encodi ng apparatys according to the
38t h enboddRatk 40And Thatt 184 B¥ Tt 1SHUEASIY af ohe PLoddsPRE RISt Shet he

i mge signals 30la and 301b. The signal 30la is selected wth priority and
i s input PIPeked shepgeFigupl iHinat subisrbediteGile encodingmracesshe 2nd

separator. Fig. 48 is a drawing for explaining the operating principle of
t he encodi ng Wat dheeawhbich He gthe dnesdredgshapmsdonsl a4t ¢ AgPus t he 38
enbodiment. In Fig.48(a), the pixel indicated by the solid-lined circle

cor r esponts the hlesk sirgychangemi 1230 aad theisipe igichaingeddictire thibjimiie
dashed-lined circle corresponds to the inmge signal 301b. Further, Fig.48
is the nobmstk obntaininwihelsiephiifieget sirpasdccamiinghtes shargignifécantdi cat es
the true value, and the circle in which there is no slant |ine indicates

t he fal seayved seégndbdO8nigsier t3dhechbmriesitdehangge 412 gl tRBO bhahgedng hi gh
pority, and outputs the obtained encoded

Bo- shamealsiaNaa 433 tie canpadeto Atiepehcaddr ol ahd 19 dhwdieradar 330.
The decoded signal which is subjected to the decodi ng process

is regarded as the encoded signal 415 of the shape signal. On the

other hand, the significant area signal indicating the significant

area range is also encoded in the encoder 418, and the encoded signal

419 is output.

As described above, the image encoding apparatus according to
the 36th embodiment has the significant area detector 102 and the
block size changer 412, and thereby detects the significant area

. range, and changes the block size of the shape signal in order to
encode the shape signal only within the interior range of the
significant area, whereby the outside of the significant area is

no longer encoded and the encode efficiency of the shape signal

is improved.

. Embodiment 37

An image encoding apparatus according to a 37th embodiment of

this invention decodes the encoded signal output by the image

R U O R




by the decoder 330, is input to the prediction probability calculator 304.
. The prediction probability cal cul ator ;3804 predicts the pixel value of the
i mge signal having the low priority ]based on the decoded i nage signa
having the high priority, and calculates the prediction probability. In
Fig.48 (a), concerning A, the 4 adjacent directions have the fal se val ues,
and concernlga B, the 4 adjacent, directions have the true val uyes,, and as

opposed EBCPAIRY %Rﬁ?c,réltﬁisnﬁc@rdc% 50 fehnchhh emhshifests AR RIS Le

val ues and the 2 adjacent directions have the false values. As a result,
the predi et twa-dipensionad sharea$k®alal ue and B has the true value, has a
hi gh probability, while concerning C, the probability that the prediction
cones true isFligwiGolamat béechtiEigran showingthei steirturg o€ bhe imrge rue
value or the false value. Therefore, if Cis encoded with priority rather
than A aneénBodhngmappanaEisadSording & thel3 Ttk aikoddmens. sHmvihe figiugeds (b)
and the picture quality is | ess degraded when A and B are reproduced based
on the pragiatd ¢bS iaddcabethb\eridoeledesignad @riget Hhy hhe noadiensnosdi. due
per f or med. Accordi ngly, based on the probability value 305 out put by

the prediappbaeatas cbedddding e¢al ehkaB6th 3@dbodienznd §2Paiadiratidls the
separates the input imge signal 301b into that which has the high

probabi | i igecdBer agot hthd FHgAIFign a3@AasagHal hehidhaesodsst Hige | Ivgsiec
signal 307b, which are output to the encoders 308a and 308b,

respect i valiynalhgn&newdsits eneeeedbhesigritidaiyarehgaabnands2put 2 t he
e’oded Si éﬁgl s 303b and 303c, respectively. |If the eir;]goded signals 303a_
t

303c oyhpykadss %éﬁé@&é@?@i‘ & HRANRapdignal which decodes the input

signal and outputs a minimum blocked shape encoded signal 423. 430
indicates a block size changer which changes the block size
according to the decoded significant area signal 423 and outputs
the decoded blocked shape signal 431. 426 indicates the switch
which performs switching according to the significant area signal
421. 432 indicates the reverse blocking unit which integrates the
blocked shape signal 427 and outputs the decoded shape signal 433.
. The operation of the image decoding apparatus according to the
37th embodiment as constructed above, is described. The encoded
signals 419 and 415 are input to the decoders 420 and 422,
respectively, and are decoded. The decoder 419 outputs the decoded
significant area signal 421 to the block size changer 430 and the
switch 426. On the other hand, the decoder 422 outputs the minimum
blocked shape signal 423 which is the minimum block containing the
significant area range, to the block size changer 430. The block

size changer 430 changes the block size to the given size based

o T e~ - s EEE T R N ---vqu TN 4 e smgaaen 0wl
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hi gher priority in the order to be transmtted or recorded, in decoding,
according to that order, the encoded §%§pal having the higher priority is
“first decoded, whereby even when the oding process cones to an end '
hal fway during the decodi ng process, the decoded image in which the
pi ¢ture quality is | ess degraded can be obtained. As descri bed above,
t he i mage encodi ng apparatus according to the 38th enbodi nent is made up
of the separthersnB) decbdBab,sigmd fichstenredessgBal, Judaowtphit308the and
t he decoder 330, and the prediction probability calculator 304, and
. ther eby t beampebBlogkedfshipe pigrell #3Vitmgthd eswlicehpt2&di cTheswitchad26ity i s
given priority, and in this way the hierarchical encoding causing |ess
picture qupli bicefeeoNorailpnwhbhhdmpuanyisiddi tdigmall icdrivatmtingn tke be

realized.  Enbodinment 39 ~An image decoding apparatus according to a
39t h enbogdig@iti®int Eites rangatirliciaeaddy the eigodadantgnakaoyigual by the
I mge encodi ng apparatus according to the 38th enbodi nent. Fig.49 is

a bl ock dysgr age %@i@rﬁ&sé@u@%ﬁ%tﬂﬂé vaflubheni BRUfhdicates the outside
decodi ngappar at usaccor di ngt ot he39t henbodi nent. Inthe figure, 303a to 303c
i ndi cate phecgpc i 51 Sl RUngdy. t heel YR blockind G2t Ng32
appar at usggcgggdlgg J'Eo the 38th enbgs%/ment,e V\II%i cﬁsgre o%el(:%%ed by 310, 316a

and 316b Eﬁﬁ%&%@eﬁ En09nBut MioARGEAI Y gitd PRk 1 1 grith EndlEaciy. 320

i ndi cat es

the outside of the significant area range, and outputs the
two-dimensional shape signal as the decoded signal 433.

As described above, the image decoding apparatus according to
the 37th embodiment has the decoders 420 and 422, and the block
size changer 430, the switch 426 and the reverse blocking unit 432,
and thereby encodes the significant area range, and based on it,
decodes the shape signal, whereby the encoded signal encoded in

the 36th embodiment can be appropriately decoded.

. Embodiment 38

An image encoding apparatus according to a 38th enxl:aodiment of
this invention encodes according to the prediction probability and
thereby realizes a good hierarchical encoding.

Fig.47 is a block diagram showing the structure of the image
encoding apparatus according to the 38th embodiment. Inthe figure,
1 indicates the input image signal. 300 indicates a separator which
separates the input image signal 1 into the two image signals 30la

and 301b to be output. 302, 308a and 308b indicate the encoders,

1af
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prédicts the i mage signal based on the image signal 311, and outputs the

. predicted i mage signal 321. 312 indicas®s the prediction probability

cal cul ator which calculates the prediction probability for the input

predi cted i mage signal 331, and outputs the probability value 313. 322

I ndicates the switch which perforns sw tching according to the probability

val ue 313. Th ratl,on. ' ' S.: rding to
Uhe 30t FErBEAPRERC BooRoHa eyt TapBhaand SEEELE P BRI R ERT 10 TP
303a to 303c .are input,.to the decoder 10, .31 and 316b _to he coded.
The'si gnat S iRteatBE hE AR RESER Aot ehate SErateR ibaledliEe the
out put decoded signal _and js al so .input t,0 h rediction probability
cal cul at NS 19ULRIEEE hEgﬁr 08583 35Fae Slgr"f“lt"reeaa'oledi c?é))f %?glﬁ?*é?ﬁ cfs the
pi xel value of the imge signal 321 having a low priority fromthe decoded
i mage si gergdiptionTRECDHP B ISERChL8bebiWHCh BEPEIFER She3nbxeda V@t 8t es t he
prediction probability of the predicted inage signal 321, and _judges
whet her @hethesieags \/%tqs;%@e|3§1§hé>a|sadbendéhedwptb§/ inpgejademad 388a or
316b. Further, the prediction probabili t,{ cal cul ator 312 judges,
ref erri ngcaleulisdesr itdhd tprefiqadiiopo ey tepmefhéheutpiegdctipe: hand or not
t he encoded signal having the low priority order has been transmtted or
r ecor ded. outfpritts thedendkudai tilkat value S0%st 36 Bodicates @ Enddsepanagosr ded,
in order that the pixel value of the pixel
-192- winiclesepdegtest acobpding tivethe daput qurdbaipdé ity gredlue320S ashehe
ﬁoded signal 323, the changing of the switch 322 is controlled. Further,

cer ni nimddee silgna 801ipi et thedmaket digyrialsg@0 A gnal3o3blto bdbimpatd 317b
Is selected at the switch 322 and is regarded as the

The operation of the image encoding apparatus according to the

38th embodiment as constructed above, is described. The input
signal 1 is input to the image encoding apparatus according to the
38th embodiment, and iz_1itially in the separator, is separated into
the image signals 30la and 301b. The signal 30la is selected with
priority and is input to the encoder 302, while the signal 301b
is output to the 2nd separator. Fig.48 is a drawing for explaining
the operating principle of the encoding performed by the image
encoding apparatus according to the 38 embodiment. In Fig.48(a},
the pixel indicated by the solid-lined circle corresponds to the
image signal 30la, and the pixel indicated by the dashed-linéd
circle corresponds to the image signal 301b. Further, Fig.48 is
the model of the two-valued image signal, and the slant line
indicates the true value, and the circle in which there is no slant
line indicates the false value. The encoder 302 encodes the image

signal 301la having high priority, and outputs the obtained encoded




decoded signal 323 output by the apparatus. As descri bed above, the
. 1 mage decodi ng apparatus accordi ng to.jghhe 39t h enbodi mrent has the decoder
310, 316a and 316b, and the prediction probability calculator 312 and the
predi ctor 320, and thereby perfornms decodi ng according to the prediction
probability and the priority order, mhereby t he encoded signal encoded by

the inage_ encodi at us 0 to,the 38th e odi nment, ¢ e

appr opr i alSéBVaHe%d;%eég 6’%?&13 A’%’ and °%r?ultﬁab% c8arR e’ﬁ?&ff’am
recordi ng nmedi um and an i mage. decodjn rogramrecording nediumrealize
the image enc@BerecedsshFagirbynant %%gugﬁﬁ‘ﬁ%e%@oﬁﬁl‘ﬁ&eﬁg%PStRﬁ%ess
according to the 1st to 39th enbodi nents. 50 shows a f|oppy disk
which is &y eshenpiecedern 33¢or dpngnpwéditiom Ve cpre en tpeoRARk R and
Fig. 51 is a flowhart showing the procedure of the recorded inmage

encodi ng padgndatomn@Ofi.g. 5Thei predicshohamrobabidaty t lkeleudatdar 3&f t he

recorded i mage decodi ng program The i mage encodi ng program shown in
Fig. 51 wpredicss thegided value b€ thieohmoeds sgnalhbaningthe dosprieritgecut ed
on a personal -193- conputer or a
wor k st at ibasedr ot hehé idezodend inhge ebigrnadahaying tite highgpriorduy ngand

appar atus according to the 2nd enbodi nent. Simlarly, the inage

decodi ng piadgnastesaiire predigtich phrobhbilsty .eclindeiy. @8 (ahe Eobmeeaynihgk

shown in Fig.50, is executed on a personal conputer or a work station or

the like, @nehéea@¥cent directions have the false values, and concerning

. B, the 4 adjacent directions have the true values, and as opposed
to this, concerning C, the 2 adjacent directions have the true
values and the 2 adjacent directions have the false values. As a
result, the prediction that A has the false value and B has the S
true value, has a high probability, while concerning C, the
probability that the prediction comes true is low no matter whether
it is predicted that C has the true value or the false value.
Therefore, if C is encoded with priority rather than A and B shown

. in Fig.48(a}), Cwill be decoded as shown in Fig.48 (b) and the picture
quality is less degraded when A and B are reproduced based on the
prediction, and thereby the desired gradation encoding can be
performed.

Accordingly, based on the probability value 305 output by the

prediction probability calculator 304, the 2nd separator 306
separates the input image signal 301b into that which has the high

probability 305 as the image signal 307a and the others as the image

signal 307b, which are output to the encoders 308a and 308b,
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real i zes the | mage decodi ng apparatus according to the 3rd enbodinent.
.This case is, in the same enbodi ment, .@ge in which the selectionis
performed by the switch after the change pixel encoding process as

descri bed using Fig.6. As descri bed above, the programrecordi ng nedia
according to the 40th enbodi nent record the i mage encodi ng program or the
I mmge decoding program_and thereby on a conputer system such as an

ordi nary pesReFEvVeldhputfde SRFOERES| FRECIE hEhe mhlieile nHRRES S1bhardds or
the i mage decodi ng apparatus_ according to this invention can be realized.
Not e t hat cutput HheErrcdptogigrats HIhangh 3PRe: | FraRecdddedyng IhpPae at us
according to the 2nd enbodi nent- and t he i mage decodi ng apparatus accordi ng
to the 3reéncodedisigmalar 0Pacte dRRBC wEpusppar descxidedc ebrtenpare the ot her
enbodi ments can be simlarly realized. Further, in the 40th

enbodi menhighér uuigiritlye ifl tppyoddek ts berismmmddted arr eeceodded, nimli um
an |C card, a CO-ROM an optical disc and a cassette tape or the |like can
be si m | adegodingd,opederdingito ithad oedenmtite ehcoded reicmal hheipgoghans.
-194- Application Possibility in Industry As described above, it is
by this ihighétr Priordtybys thierddVBecodedsiwigddbyt Beefrvilan &he Heebainge,
that a large inprovenent in the conpression rate can be realized in the

| 0SS- | eSSpkeYess &onRBCRE £10 did BALAWAYI M akl JeddtimRP pidBkss, the
deterioration of the picture quality.

decoded image in which the picture quality is less degraded can
. be obtained.

As described above, the image encoding apparatus according to
the 38th embodiment is made up of the separators 306 and 306, and
the encoders 302, 308a and 308b, and the decoder 330, and the
prediction probability calculator 304, and thereby the encoding
of the pixel having the low prediction probability is givenpriority,
and in this way the hierarchical encoding causing less picture

quality deterioration without any additional information can be

. realized.

Embodiment 39

An image decoding apparatus according to a 39th embodiment of
this invention decodes the encoded signal output by the image
encoding apparatus according to the 38th embodiment.

Fig.49 is a block diagram showing the structure of the image
decoding apparatus according to the 39th embodiment. In the figure,

303a to 303c indicate the encoded signals output by the image
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Fur t her, by this invention, conpared to the MVR in the prior art technique
whi ch is an encodi ng usei ng correlatigg% only within a franme and in the
hori zontal direction, the encoding can be perfornmed using the inter-frane
correlation and the correlation in the vertical direction, thereby an

i nprovenent of the encoding efficiency can be realized. Further, by

this invention, although the MVR or MMMR in _the prior art technique can
not real iencqding pEPa{abHE d2aePEd b homthen 38theehedidnendn dich are

hi erarchi cally reproduced by decoding part of the bit stream are realized
. W thout r efg byh 818mc 4 bagand f 31éke rRNiEodesfd tehke epitleRiith ¢ smelasededhi ch
enabl es the effective hierarchical inmage reproduction is provided.

Furt her, signdiiss 3ldvediiianandhdh’Phe 3dthdadicatest they predigtorswiieh

i nformati on and the pixel value information is encoded by the notion
conpensatpmegidtset otimege \sgmeal Yamedean thpi ieegyeos ignalf 3t mandroutputised,
whereby if the notion conpensation is perforned using the sanme notion
vect or sithd girddidtesl dmage signal BR2.pr B2 anditeicdmithee, prddictiibnat i on
where the appropriate encoding can not be carried out is avoided.

Mor eover ,pidbaiilliityi dilculator whidinda Diuleiesetal boedidtiion pivkatdTart, i n t he
encodi ng efficiency can be realized. Further, by this invention, when

the i mgersOnghet ifpudf phé@Ectddf onage i eagnall @35! ared UButphes Meheon s
encoded, adaptively switching the intra-frame encoding and the inter-frane

?8%2?5%%“53;’%1%‘3‘%8?%2? St e
switching according to the probability wvalue 313.

The operation of the image decoding apparatus according to the
39th embodiment as constructed above, is described. The input
signals 303a to 303c are input to the decoders 310, 316a and 316b
to be decoded. The signal 303a is decoded, and the decoded image
signal 311 becomes the output decoded signal and is also input to
the prediction probability calculator 312 and the predictor 320.

The predictor 320 predicts the pixel value of the image signal

. 321 having a low priority from the decoded image signal 311. The
prediction probability calculator 312 calculates the prediction
probability of the predicted image signal 321, and judges whether
the respective pixels should be decoded by the decoder 316a or 316b.
Further, the prediction probability calculator 312 judges,
referring to the priority order 309 input from the outside, whether
or not the encoded signal having the low priority order has been
transmitted or recorded. If it is decided that it is not to be

transmitted or recorded, in order that the pixel value of the pixel
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encodi ng can be realized. Simlarly, according to the property of each

pi-ece of information, it is possible tggadaptively change the nunber of

“notion vectors or adaptively switch the change or not-change of the

guanti zi ng step. As descri bed above, this invention provides the inmage

encodi ng apparatus, the imge encodi ng nmethod and the i nage encodi ng

program recording nmedium all of which gan efficient] ncade | e

signal s, n&¥d ede¥eE neutrRiGe %@c&ﬁeﬁdq&ﬁgai‘%%,s%%@ i M %% ng

met hod and the i mage decodi ng programrecordi ng medium all of which can

.appropri atdeﬂcpdﬁéc%l@allhézébo‘s@ FERPELHE PLchbe i teh IghFeRtreslietcoded

efficiently. . -196- .

Scope of @Euitimer, concernipg thesdredinchpi ¥Rl appacs: the kRred siepailyekl,

two-val ued image signals as input signals and encodes pixels of the input

signal s @idegeng 31kp peredlecsedadt thenpwitgmg22 and ishegaprdsidkab e ection

nmeans for detecting the pixels changing the pixel values and outputting

t he resul tdeadeldie sdlghat3B cuapyt byitted spparatugs edi cti on neans for

predi cti ng change pixels of the input signals based on the pixels changing

t he pi xel val yasdescrivebdpoventhdeinayedddecditeg appaeatsustcortpingttag t he

result as predicted pixels; di fference val ue cal cul ati on neans for

cal cul at i nghe RYFH BRbodRiat ddscthagteqpder! 310pd31ée andediébpdandarige

pi xel s the difference therebetween and outputting the same as difference
prediction probability calculator 312 and the predictor 320, and

. thereby performs decoding according to the prediction probability
and the priority order, whereby the encoded signal encoded by the
image encoding apparatus according to the 38th embodiment can be

appropriately decoded. R

Embodiment 40
An image encoding program recording medium and an image
decoding program recording medium realize the image encoding
. apparatuses and the image decoding apparatuses according to the
1st to 39th embodiments.
| Fig.50 shows a floppy disk which is an example of a recording
medium which records the program, and Fig.51 is a flowchart showing
the procedure of the recorded image encoding program, and Fig.52
is a flowchart showing the procedure of the recorded image decoding
program.
The image encoding program shown in Fig.51 which is recorded

in the floppy disk shown in Fig.50, is executed on a personal
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valﬁés D roundi ng neans for selecting D which is in the range
determ ned based on the given tol erangg value and the difference value D
and which has the mini mum code | engt h when it should be encoded and
outputting it as nodified difference val ue; decodi ng nmeans for
decodi ng the two-val ued i nage signal from the nodified difference val ues
D and the predicted change pixels; .and encodi ng. neans_for encodi ng
the nodi f FEPHHEE 8F e O ISHES 18P, OF the likgg7and there?y BRat+hE%R Witodi ng
appar atus whi ch recei ves two-val ued i nage nal s as input signals and
.encodes pinege excodiagi ﬂmréﬁlgﬁlaﬂ%oréhaﬁgt%gt%l%@fﬁ g@pbodimert. conprising:
change pi xel detection neans for detecting the pixels changing the pixel
val ues and ouljmitltaniy,t hehe daaige decedingiprogran shewrgdn pigebd;which 1st
predi ction nmeans for predicting change pixels of the input signals based
on the pixel=seciraiedi og the flioppy daskeshosi dhr Bigly50.erisoeadcaned dem aded

pi xels in the frames and outputting the result as 1st predicted pixels;
1st di f f epensenaial ceenprieculoat |20 rworda nst atdionc alre hed | nigkef,r cand t tieexkstdect ed
change pi xels and the 1st predicted change pixels the differences

t her ebet weeal paub otli@utimbgy tderctidny appbyatdsfl faicredingvataiezh®, 3rd 2nd
predi ction nmeans for predicting change pixels of the input signals, along

W th the sbdéilmed@PETSEE caBe il_h’:],S@ﬂ R $46= R¥BHSmMent, one in which the

selection is performed by the switch after the change pixel encoding
process as described using Fig.6.

As described above, the program recording media according to
the 40th embodiment record the image encoding program or the image
decoding program, and thereby on a computer system such as an R
ordinary personal computer and the like, the image encoding
apparatus or the image decoding apparatus according to this
invention can be realized.

Note that, in the 40th embodiment, although the image encoding
. apparatus according to the 2nd embod:'ment and the image decoding

épparatus according to the 3rd embodiment are recorded, the
apparatuses according to the other embodiments can be similarly
realized.

Further, in the 40th embodiment, although the floppy disk is
presented as a recording medium, an IC card, a CD-ROM, an optical

disc and a cassette tape or the like can be similarly employed,

if it is a medium which can record the programs.

1.'l‘_.-.'-—'—_'-.';._"“_;:‘..!‘.'.\.r;':‘_‘.‘:‘:’E_:I:?t‘t' ]



L 4

changi ng the pixel values of already encoded and decoded pixels in
Jeference frames and outputting the rgsglt as 2nd predicted pixels;

2nd di fference val ue cal cul ati on nmeans for calculating the differences

bet ween the detected change pixels and the 2nd predicted change pixels and
outputting the same as 2nd difference values D'; node sel ection
nmeans for_calculating the, code |engths of the first and second difference

BRLLLY

val ues DA PLicpheéRsFe v} yindustry encoded, sel ecting the val ue
havi ng the shorter caode Iength pg conparing the calculated results, and
_outputting " tAf dgsitibeg aboyee Lledshdpy, thépeHaivent iRt REtskY cthe ¢AR as an
encodi ng node; and encodi ng neans for encoding the selected first or
second d¢ndatiage dny EheeRrIPT Griptechpiqgue héhalicdderIfodBPEaVPIENH\in he
node sel ection neans.. 3. An inmmge encoding apEaratus whi ch receives
t wo- di mensheredmpreasionl yats wede bs giealldzad inpihesilgpatrbesmdrevrRiafes
pi xel s of the input signals changing the pixel values, conprising:
change piemtodigtebyi parmitining i stel by turignpoird apt xéé¢tenilomadiong of Hahei xel
val ues and outputting the result as the detected change pixels; 1st
predi cti opictearss duarlipyedi cti ng change pixels of the input signals based
on the pixels changing the pixel values of already encoded and decoded
pi xel s by horfwmttieat, pysthisaiirgrentd onpagempared to the MMR in the prior
art technique which is an encoding useing correlations only within
. a frame and in the horizontal direction, the encoding can be
performed using the inter-frame correlation and the correlation
in the vertical direction, thereby an improvement of the encoding
efficiency can be realized.
Further, by this invention, although the MMR or MMMR in the
prior art technique can not realize it, the encoded data from which
the image can be hierarchically reproduced by decoding part of the
bit stream, are realized without reducing the encoding efficiency,
. and the encoding method which enables the effective hierarchical
image reproduction is provided.
Further, by this invention, when the image consisting of the
shape information and the pixel value information is encoded by
the motion compensation, the motion vector for each piece of
information is used, whereby if the motion compensation is
performed using the same motion vector similar to the encoding in

the prior art technique, the situation where the appropriate

encoding can not be carried out is avoided. Moreover, by utilizing

e p—
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v _
signals and outputting the result as 1st predicted pixels; 1st

di fference val ue cal cul ati on neans fofi9&al cul ating the differences between
t he detected change pixels and the 1st predicted pixels and outputting the
same as 1st difference values D 2nd prediction neans for predicting
change pi xels of the input signals based on the pixels changing the pixel

val ues of alread encoded caded Di xel I ] signal s
h the vEPEISACORFRLEET O Bd BEESEReRL 1R fre talPR B OEehEP RS

-199- E‘i xel s; . 2nd di fference val ue cal cul ati on nmeans for

cal cul ati R§ F82liz8%+ er ences between the detected change pi xel s and the 2nd
predi cted pixels and outputting the sa as. 2nd di fference val ye D"':
nmode sel ect i oBURERNS P¥r LaYeRt IRt ﬁge%ias 96 ROV HRE OF iFE@P%ind
second difference values Oy and D' when respectively _encoded, selecting
the val ue iRAQFRatioR aKbMigelc ¥8LUs et HIAF 1B AP aPPRYe e RARYAH VRIS
results, and outputting "the first" or "the second"” depending on the

sel ect i on switahingdde ARtRyUEEang gncoding apdatg irdessrame SREREIPt he
selected first or second difference values D or D', and the encoded node
out put bythiie swidehinpeadcordipando the praperkyi pfigeeagicoBiageamfar at us
whi ch receives nulti-valued 1inage signals.as input signals and encodes

pi xel s of inffermapitn csingbel pexharmgdg andethé xapprogpriete andprffigignt

encoding can be realized. Similarly, according to the property of
each piece of information, it is possible to adaptively change the
number of motion vectors or adaptively switch the change or
not-change of the quantizing step.

As described above, this invention provides the image encoding
apparatus, the image enéoding method and the image encoding program
recording medium, all of which can efficiently encode image signals,
and provides the image decoding apparatus, the image decoding
method and the image decoding program recording medium, all of which
’ can appropriately decode the above-mentioned encoded signal which

is encoded efficiently.
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cha?lge pi xel detection neans for detecting the |er S chang| ng the pi
Vvatues to a val ue above the given val ugsand outp fwm ll““mu‘ltmu t as
‘det ect ed change pi xel s; predi ction nmeans fo ge pi
of the input signals based on the pi xel s changi nd t he pi Xkl Svalfues of

al ready
pi xel s;

di f ference between the detected SRARG

encoded and decoded pi xels and outputting the result as predi
di fference value calcul ati on_neans for cal culating the
%%lg‘ and the predicted pixel

outputting the same as a difference value D; encodi ng nmeans for

.encoding the difference values D and the pixel values of the detected
change pi xel; and decodi ng neans for decoding the nulti-val ued image
signal from &hdiniimege enceding appapabne whAchpeasives| ines vel uedelmrgect ed

change

xel
t he
xel s
cted

s and

pi xel . 5. An image encodi ng apparatus, which receives a

t ranspar eségnads gemlinpudi signaks ehd eacoded pdxehs Mm@@ dppuhesignalsl a

pi xel

val ue signal as input signals, and encodes the input signal

r ef er ri ng changingf ere nriselnwgénesonpmipgiisgng: 1st notion vector
detection neans for detecting notion vectors of the pixel value signal by
conmpari ng t hechangé pixelaictiegnidbnateanshfor dpuecsignahegnickdiirechangingyal ue

si gnal

of the reference imge; 1st notion conpensation neans for

not i on- copensitéeNFaliies gk sutpattingitpeateilt e tiod lctRet cdnBESndSi NQ
the notion vectors

pixels;

prediction means for predicting change pixels of the input
signals based on the pixels changing the pixel values of already
encoded and decoded pixels and outputting the result as predicted
pixels;

difference value calculation means for calculating from the
detected change pixels and the predicted change pixels the
difference therebetween and outputting the same as difference

values D;

rounding means for selecting D’ which is in the range determined _

based on the given tolerance value and the difference value D and
which has th_e minimum code length when it should be encoded and
outputting it as modified difference value;

decoding means for decoding the two-valued image signal from

the modified difference values D’ and the predicted change pixels;

and

encoding means for encoding the modified difference values D’.

.
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of fhe pixel value signal, and outputting a conpe ey

si gnal ; 1st difference val ue cal ci87ati on maqmﬂﬂmm"@ﬂy‘ﬂmg from

Y he pixel value signal of the input signal and the scorpensaseds pixel val ue
signal the difference therebetween, and outputting the sane as 1st

di f'f erence val ues; 1st encodi ng neans for encoding the 1st difference

Ter | ! encodi ng the 1st c
D01 o the 2 aeRR ey ae ey R R RoCHE ARG yRRa T '

of the inpyt signal and the transparency .signal of the reference image;
2nd ot i of MBRDENES: PEPIEAADRE A EPSROB PR (g PR R SAFRRLR Cy
signal of the reference,i e .using the potion vectors of the transparency
si gnal , af8eBgLpat Fhﬁgp%*gg’meﬁs SOt ed  transparency signal ;
2nd di fference value calcul ation nmeans for calculating from the |
transparency §hghge pExelhdetephionsmgans Ioreirctdag e REERLS CPRRIERFency
signal the difference therebetween, and outputting the sanme as 2nd
di f f er encébgapimel valuespand HERtEEngelhe esulened dhegdetrctad CBaPger ence
val ues; and 3rd encodi ng neans for encoding the notion vectors of the
pi xel valpdxedsgnal and the notion vectors of the transparency signal.
6. An inmage encodi ng apparatus according to claim5 wherein the 2nd notion
vect or det ect ilst peedictisneneans forrpedichiagt change pixels of the input
signals based on the pixels changing the pixel values of already
. encoded and decoded pixels in the frames and outputting the result
as lst predicted pixels;
1st difference value calculation means for calculating from
the detected change pixels and the lst predicted change pixels the
differences therebetween and outputting the same as 1st difference
values D;
2nd prediction means for predicting change pixels of the input
signals, along with the motion compensation, based on the pixels
. changing the pixel values of already encoded and decoded pixels
in reference frames and outputting the result as 2nd predicted
pixels;
2nd difference value calculation means for calculating the
differences between the detected change pixels and the 2nd
predicted change pixels and ocutputting the same as 2nd difference
values D’’;

mode selection means for calculating the code lengths of the

first and second difference values D’ and D'’ when respectively




of. the transparency signal by conparing the transparency'si gﬁal “of the

I nput signal and the transparency signal of the rﬁ' m fin t he
vicinity of the notion vectors detegbgd by the 1s *H cmﬂﬂllﬂlmgmdet ection
nmeans. 7. An image encodi ng apparatus according to ¢ ai®m 5 wherein

the 1st notion vector detection neans detects the notion vectors of the
pi xel val ue signal by conparing the pixel value signal of :

202, opdded Pl 5L 9821 RUCLAG el e 0L Slad Neiatengrce | moe

in the vicini i Oon vectors i on “‘vect or

detecti on _means. An, i ncodi ng_.appatr.at ug,.accarding to claimb5
wher ei - O3 tle’ﬁc%%%%'gl%eﬁsr%gggésg{l%ecg’r%&ggﬁngec?}g‘? sﬁoj“fdsﬁ he r“pi xel

value gignal and,the differenc between the notion vectors. of the

! F ansparti FocPhiiar SERTEIBETE COR FORGONor2 B SGEEAGARS! arhal

9. An image encqdi ng apparatus accgrding to ¢claim5 wherein the 3rd
encodi ng HRgo theta%t?‘EﬁP cﬁec-lieﬁéedt fdRSpaPENSPSGnal and

the difference between the notion vectors of the transparency signal and
t he motFbhfsrsncs: yadresnR” A’ ‘vaPld the gpgoded mode qutpyth Bdd® encodi ng

apparatus, which receives imge signals
mode selection means.

3. An image encoding apparatus which receives two—-dimensional
. two-valued image signals as input signals and encodes pixels of
the input signals changing the pixel values, comprising:
change pixel detection means for detecting the pixels changing
the pixel values and outputting the result as the detected change
pixels;
1st prediction means for predicting change pixels of the input
§ignals based on the pixels changing the pixel values of already
encoded and decoded pixels by horizontally scanning the image
. signals ahd outputting the result as lst predicted pixels:;
1st difference value calculation means for calculating the
differences between the detected change pixels and the 1st
predicted pixels and outputting the same as lst difference values
D;
2nd prediction means for predicting change pixels of the input
signals based on the pixels changing the pixel values of already

encoded and decoded pixels by scanning the image signals in the

vertical direction and outputting the result as 2nd predicted



w'th bl ocked shapes consisting of shape signals indicating the shapes of

obj ects and whet her the pixel value of pixels are i 'H' and
pi xel val ue signals as input signal ggg.and encodes ﬂlﬂ“‘ milm“ﬂueum
referring to reference images, conprising: 1st tot9 ot vectdr *
detection neans for detecting notion vectors of the pixel value signal by

conparing the pixel value signal of the input signal and the pixel value

S|gnaI(ﬁ éﬂg ref erence i nage; - 203-

1st not5§of cdnpensatlon nmeans for notion-conpensating the pixel value

i gnal , and BLIBReE RS CPn e a e AL a Al ”"h‘ge%?aﬁ%f’éé}ce%#“e i TP
It I deenee  US GaL el phlon TRtz O scalou Aling, g P?@Pé?éhm
Val es: PreCLCER] DENELEI e RLLHSC YOS BREcHTThy Aorerd Sh faae%eé%%n%éﬂiﬁfé ues;
2nd notion vector detection nmeans for detecting notion vectors of the

shape ngnaI by conparing the shape signal of the input signal and the
shape signal of the reference imge 2nd notion conpensation neans for
not i on- conadsaseAgcthen %qugxgﬁalc&aqm thecpeir dengihs aSithe t he
notion vectors of the shape signal, and outputting the sanme as a
conpenséixat singhsecongndif erence valuesf Rt cand I/l wbeparespectrekeans f or
calculating from

encoded, selecting the value having the shorter code length by

comparing the calculated results, and outputting “the first” or

“the second” depending on the selection as an encoding mode; and
encoding means for encoding the selected first or second

difference values D’ or D'’, and the encoded mode output by the -

mode selection means.

4. An image encoding apparatus which receives multi-valued

image signals as input signals and encodes pixels of the input
’ signals changing the pixel wvalues, comprising:

change pixel detection means for detecting the pixels changing
the pixel values to a value above the given wvalue and outputting
the result as the detected change pixels:;

prediction means'for predicting change pixels of the input
sigﬁals based on the pixels changing the pixel values of already
encoded and decoded pixels and outputting the result as predicted
pixels;

difference value calculation means for calculating the



t he shape signal of the input signal and the conpensated sha nal the
di fference therebetween, and outputting the same as EM ﬂmllﬁﬂwl\ ﬁlgal ues:
2nd encodi ng nmeans for encoding theggpd difference

encodi ng nmeans for encoding the notion vectors of the p| xel  Val'ue “si gnal
and the notion vectors of the shape signal. 11. An i mage encodi ng
éppar atus according to claim10 wherein

e 2nd cto tion_neans et eg ectors
of the S‘hgg r%r?cg% f/eercloﬁb etec{tl%% cﬁ%%%esﬁ’dﬁe 8% %ergvcil&neﬁal and
t he shape signal,of .th reference | ma e vicini of the notion
vectors 6§?£’%taerbdtﬂ}’ gtﬂ? %?lsc?ﬁnevggt 8rgﬁ€$ TG Y ﬁééﬁsﬁ 12. An
I mage encodin arat us accordin | ai.m_10 wher ei the 1s t| on
vector det eﬁ?ﬁg‘b‘ﬁl‘f Fréhge t%nciqﬁg' Bﬁnd% mRee BPE? %4'&'}
signal by conparing the pixel value signal of the input S|gnal and the

pi xel vEBRLEELsTyHgS Of the detestat ChorggePixelt Bdicinity of the notion

vectors detected by the 2nd notion vector detection neans. 13. An
i mge encodffgedbphraans f28drdiaa Bhe Pl ri1trlied dpsge shgnal £xa% odi ng
means encodes the notion vectors of the pixel value signal and the

di f f er eftbe dififerenpetvedaest handothepivel vadyesfof khe @ﬁgpeegh eharigeand t he

notion vectors of the pixel value signal.
pixel.

. 5. An image encoding apparatus, which receives a transparency
signal indicating the ratio for the image synthesis and a pixel
value signal as input signals, and encodes the input signal
referring to a reference image, comprising:

1st motion vector detection means for detecting motion vectors
of the pixel value signal by comparing the pixel value signal of
the input signal and the pixel value signal of the reference image;
1st motion compensation means for motion-compensating the

. pixel value signal of the reference image using the motion vectors
of the pixel value signal, and outputting a compensated pixel value
signal;

1st difference value calculation means for calculating from
the pixel value signal of the input signal and the compensated pixel
value signal the difference therebetween, and outputting the same
as lst difference values;

1st encoding means for encoding the 1lst difference values;

2nd motion vector detection means for detecting motion vectors



14. An image encodi ng apparatus according to claiml | d
encodi ng nmeans encodes the notion vectors of the sha @ﬁtﬂ |L U e
di fference val ues between the notiogyyectors of the B S t he

notion vectors of the pixel value signal. 15. An i mage encodi ng
apparatus according to claim 10 wherein, when the shape signal of the
i nput signal indicates that all pixel values are significant, and the
conpensat ed shape si gnal ) ) ) - 205-

whi ch i 9t s &%ﬁeaﬁﬁg?%%ﬁf TG, PHeCORRRRing §hel tEANIRAF NS SdARAL

i mage using the notion vectors of the pixel value signal detected by
t he 1st°%t%eoﬁn9%twr&é{ ekl Bhe fansParpary flgmalhat e nefegence

val ues are significant, or when the shape signal of the input

si gnal }magerates that all pi xel values are insignificant, and the
conpensat ed shape si gnal whi ch is notion-conpensated for the shape

signal of t2rd redtsiaanaeempensatipnageansi fgr t hetign-iaompeasatisgothehe pi xel
val ue signal detected by the 1st notion vector detection nmeans, indicates
t hat al tramsgerency signadl e therrefierengesiiftiagentsing the motion velegozad vect or
detection neans does not detect the notion vectors of the shape

si gnal ,cfitHe transparency shgnab} aad asrttitingtthelwne aeh coaipeasatgdal
detected by the 1st vector detection nmeans is used as the notion
vect or stedndgerency signabape signal . 16. An i nage encodi ng
apparatus according to claim 10 wherein, when the conpensated

shape si gnaclndwaii(;tfeiranﬁ@t\ianma:meu&atﬁdn means for calculating from
I' the transparency signal of the input signal and the compensated
transparency signal the difference therebetween, and outputting
the same as 2nd difference values;
2nd encoding means for encoding the 2nd difference values; and

3rd encoding means for encoding the motion vectors of the pixel

value signal and the motion vectors of the transparency signal.

6. An image encoding apparatus according to claim 5 wherein

' the 2nd motion vector detection means detects the motion vectors
of the transparency signal by comparing the transparency signal

of the input signal and the transparency signal of the reference

image in the vicinity of the motion vectors detected by the 1lst

motion wector detection means.

7. An image encoding apparatus according to claim 5 wherein
the lst motion vector detection means detects the motion vectors

of the pixel value signal by comparing the pixel value signal of



for the shape signal of the reference inmage using the '
of the pixel value signal detected by the 1st notion jmu!ﬂm"]mmmmlll
det'ection neans is conpared to the spgpe signal of th L *
and the resulting difference is |ower than the given tol erance

val ue, the 1st vector detecting nmeans does not detect the
noti on vect or of the pixel value signal but the notion vectors of

the SnatBect B, slgpal andsheLitel Takvs Signal,of the Toteianee BFeffe ni v

value si,gng . . . ._17. [ e _encodin aratu cordi o claim10
wher ei n,lg fhe Yot eoﬁoéﬂﬁ r§< ?rgréé){erﬁ‘ﬁg EYS{?%\? %%EC&%&%’H encoded
fromthe inmediately, previous encoded i nput signal, the 3rd encoding neans
encodes YERECYi FFESE ViR3Es between the immediately previous encoded
notion vectors of the shape signal and the notion vectors of the shape
signal detected fromthe input signal when the notion vector of the shape
signal of the input signal is encoded in the i mediately previous encoded
i nput si gnaB- BRaimage engedinghaPPARRERS ANCPTIARgi BRsCHHiE onwhesedRs of the
shape signal have been encoded, the difference vectors between the notion
vect or s thedndendeding neansensedesdihe nobien yactone ¢fdihe phvetzglue
18. An image encodi ng apparatus according to claim210 wherein, when
t he i nmedigaad| pngdr dlieodi fifieriengesebetveenf thaemptienh vetters sefniheof the
I nput signal have been encoded, the 3rd encodi ng neans

transparency signal and the motion vectors of the pixel value

signal.

9. An image encoding apparatus according to claim 5 wherein
the 3rd encoding means encodes the motion vectors of the
transparency signal and the difference between the motion vectors
of the transparency signal and the motion vectors of the pixel value

signal.

D 10. An image encoding apparatus, which receives image signals
with blocked shapes consisting of shape signals indicating the
shapes of objects and whether the pixel value of pixels are
significant or not and pixel value signals as input signals, and
encodes the input signals referring to reference images,
comprising:

1st motion vector detection means for detectimj motion vectors
of the pixel value signal by comparing the pixel value signal of

the input signal and the pixel value signal of the reference image;



encodes the difference val ues between the notion vectors of the

| mredi ately previous encoded pi xel val ue signal and lﬂﬁi Hﬂ "Ht&!ﬂrs of
t he pixel value signal detected froggg.he i nput signatf s t he
i medi ately previous notion vectors of the pixel value signal have been
encoded, the difference vectors between the notion vectors and the

detect ed notion vectors are obtai ned and encoded.
-207- An i na coding a ratus accordin cl ai ns

19., e e p to.any of
10 o 18 R diGFion CopABRSLLEN| HEGLS of ghaRo RIS ICROSBraEABS( s par ency
informatjion indicating the synthesis ratio for synthesizing a plurality of
i mges, PiKR] TREu$ ﬁ&g@agrﬁ% CRELTOTEISRSe Heage &ﬁéﬁ‘ér%?@h%%ﬁ&’%ﬁ?
regarded is the shape signal_and as the image information regarded, is the
pi xel \off tRefRixed value signad, angl PWERREtdmEothe) 528 3F AIIIRESH @y to any
of clains 10 to 18 wherein, when the input signal consists of the
t r anspd¥isiedy vaAber 8898®% indicating the synthesis ratio for synthesizing a
plurality of images and the inmage information, the transparency
i nf or mat i orksts diféprente iluep celeuilaplionmasass fgnataiapratsiang ifirpronl y t he
shape and the other remaining signal, and then the two-valued signal is
r egar detheapixélk vabuvesighapeoSthadnpuisigred arepthetcompessatad g xedhape
signal and the inage information are regarded as the pixel value signal
value signal the difference therebetween, and outputting the same
as lst difference values;
. 1st encoding means for encoding the 1lst difference wvalues;
2nd motion vector detection means for detecting motion vectors
of the shape signal by comparing the shape signal of the input signal
and the shape signal of the reference image;
2nd motion compensation means for motion-compensating the
shape signal of the reference image using the motion wvectors of
the shape signal, and outputting the same as a comperisated shape
signal;
l. 2nd difference value calculation means for calculating from
the shape signal of the input signal and the compensated shape
signal the difference therebetween, and outputting the same as 2nd
difference values;
2nd encoding means for encoding the 2nd difference values; and
3rd encoding means for encoding the motion vectors of the pixel

value signal and the motion vectors of the shape signal.

11. An image encoding apparatus according to claim 10 wherein



"21. An i mage encoding apparatus which receives the ch
consists of at |east either the shape information i Hm ml'ﬂ'mm p| xel
val ues of respective pixels of an afggeect are signifrcant lor sot, er the
transparency information indicating the synthesis ratio for respective
pi xel s of the object, and of the - 208-
Image information, as i nput | mge signal, conprising: bl ocki ng neans

for int rtin i xel s cial Ly and orally.coincide with the
| nput | HEgehe o xRstak e el qereREE T pPsiRnaEeEiot ke

I nf or matJ ncod reans, for selectin encodin de from
the gi ¥ &%élila%? séﬁBﬁSle?ﬂfg&%? eeﬁ*&??%?%%’éa]ogf 3&5 “&fﬁg‘?&? on forned
into bl ocks by the bl ocking nmeans, the transparency i nfornat ion and the

pi xel FRCyEhe rﬁb@Pﬁaﬂ%‘Fﬁl Q%dt}é?ncr&feﬁ&néﬁéﬁ‘aﬁﬁe%tgfa ViR PEoHe n each

sel ected encodi ng nod 2nd encodi ng, neans for coll ectively encodi ng
al | rm&t?tl"}'ld‘é?ﬁ‘?‘?’iﬁ ﬁ‘&tﬁﬁF%?r?é‘t £BR ksfcRobionveskor iffteatdon HRARY ect ed
node for each piece of shape information, the transparency informtion

and the pixel value information; and t he out put of the 1st encoding
means and the output of the 2nd encodi ng neans being output as coded
outputs. 12. Animaganencedjneapparatusppartding Wi chaieddi vhereir inage
signal which consists of at |east either the shape information indicating
whet herther labtmgtida vegtorsdeffeqtdopeneans detects die motdbhevectoxs

of the pixel value signal by comparing the pixel value signal of
the input signal and the pixel value signal of the reference image
in the vicinity of the motion wvectors detected by the 2nd motion

vector detection means.

13. An image encoding apparatus according to claim 10 wherein
the 3rd encoding means encodes the motion vectors of the pixel value
signal and the difference values between the motion vectors of the

shape signal and the motion vectors of the pixel value signal.

14. An image encoding apparatus according to claim 10 wherein
the 3rd encoding means encodes the motion vectors of the shape
signal and the difference values between the motion vectors of the

shape signal and the motion vectors of the pixel value signal.

15. An image encoding apparatus according to claim 10 wherein,
when the shape signal of the input signal indicates that all

pixel values are significant, and the compensated shape signal



significant, or the transparency information indicat| LS
ratio for respective pixels of the object, and the p Iiﬁ“lmﬁﬂ!i nﬂw
informati on, as input inmage signal 28onpri sing: ans st or

i ntegrating pixels which spacially and tenporallyxoincide with the input
image signal into a group and outputting the group as bl ocked information;

- 209- 1st encodi ng neans for selecting an encodi ng node fromthe

gi ven whetnhofs RBE2EhREomBélfftied £620theD Eﬁ&?e ofi gmBanss ithleor&Béfércd or med
into bl ocks by the bl ocking means and the transparency information, and

encodi @gaﬁé%imge%ﬁe%oﬁﬁrp'irg&bﬁﬁ df ;ﬁéﬁ&f& %a168 GREAdi ddredmsle;

2nd enc ng neans for encoding the pixel value information which is

bl ockedytind B8 AT GolEas tet Begi b teatls, | RN Bt WRASS126] cCted by

t he 1st “encodi ng neans; rd encoding nmeans for collectively

encodi ;}gla% gp?eéigé{iﬁ%{,_yigg I nformati on each of which indicates the
ed node Tor ®ac

sel ect pl ete of shape information, the transparency

informatio X X?f kLnfo I Qn, < s ' encodi ng
appar at us W ?%%éeg%‘la&eesgi‘ e |lr¢§glgﬂéi %’E‘@}é g\;\?ﬁf 8?1 %%drl%s(i%iessp‘g?éat east
ei ther the,shape inforpation '.rclzdi g:ati n whet her _or i xel Vr?% es of

4

espocPIIBLTRIE AFoahis efid 14 eabeneed oepR eidiRhey
obj act vhiehrls Febdon RS AR RBF| O1F SAOe (TS BLE i BEEFRFERSmL i on. as
| nput iin”ﬁgg ussiixggn%lh’e xﬁgt cgr{ %iegg:ors of the pixel value signal detected
D by the lst motion vector detection means, indicates that all pixel
values are insignificant,
the 2nd vector detection means does not detect the motion
vectors of the shape signal, and
the motion wvectors of the pixel value signal detected by the

1st vector detection means is used as the motion vectors of the

shape signal.

' 16. An image encoding apparatus according to claim 10 wherein,
when the compensated shape signal which is motion-compensated
for the shape signal 6f the reference image using the motion vectors
of the pixel value signal detected by the 1lst motion wvector
detection means is compared to the shape signal of the input signal
and the resulting difference is lower than the given tolerance
value,
the 1st vector detecting means does not detect the motion vector

of the pixel value signal but the motion vectors of the shape signal



bbocking means for integrating pixels which spacial |y IBUNGINGINN

as bl ocked infornmation; 1st endBti ng neans for sél eétihg Bn ¥ncodi ng
node fromthe given set of encoding nodes for each piece of pixel value
I nformation formed into bl ocks by the bl ocking neans, and

encodi ng each piece of information in each sel ected encodi ng node;

2nd encilickécdEBRStHO M Gedtby ddecirpemtahorimiised asdeiidignotiiid@nsparency
i nformation fornmed into bl ocks by the bl ocking neans; and 3rd

encodi RgdiRARS oF0the Ol L&t iwlue eigading all node- identifying information
each of which indicates the selected node for the shape information, the
transparency information and the pixel value information. 24. An

I mage encodi ng apparatus according to any of clainms 21 to 23 wherein,

the given efcoghngiadescaiad iBoh it ds bEBSPasNred Otk AN dotiiterdpiier - rame

encodi ng. | mge ehcodl hg apparatus according to any of clains

2l to 23 %%rnei:ﬁe mo ior{ te}%c?:gijs edk éﬁ%agiﬂngjl. 2}%&% %Q@niéﬁé@dé ane

encodi ng when e selec encodi'ng node~Is rame encodl ng node

in the fr%siz{ @t?ec Ogﬁnqufgégfy previous encoded input signal, the 3rd

encoding means encodes the difference values between the
immediately previous encoded motion vectors of the shape signal

. and the motion vectors of the shape signal detected from the input
signal when the motion vector of the shape signal of the input signal
is encoded in the immediately previous encoded input signal; that
is, when the immediately previous motion vectors of the shape signal
have been encoded, the difference vectors between the motion

vectors and the detected motion vectors are obtained and encoded.

18. An image encoding apparatus according to claim 10 wherein,

' when the immediately previous motion vectors of the pixel value
signal of the input signal have been encoded, the 3rd encoding means

encodes the difference values between the motion vectors of the
immediately previous encoded pixel value signal and the motion

vectors of the pixel value signal detected from the input signal;

that is, when the immediately previous motion vectors of the pixel

value signal have been encoded, the difference vectors between the

motion vectors and the detected motion vectors are obtained and

encoded.



2G. An i
wher ei n,
each of

mage encodi ng apparatus according to any of cl gai
t he gi ven encodi ng nodes are the nunberlﬂ' lﬂﬁ Hﬂs of
t he bl ocks. 2%7. An i mage enc *

according to any of clainms 22 to 23 wherein, t he 2nd encodi ng neans
t he nunber of notion vectors of each of the blocks which is the

sel ects

encodi ng node selected in the

28. An i
wher ei n,

encodi ng apparatu

2nd encqgqu gﬁgggiﬁelects t he non-changi ng of the
t he 1st encodi ng neans sel ects the non-

step and th%ﬂoﬁgQ%égch&iﬁ&%ggéi‘g(f% ié&oﬁ:{;)gg to agy c\:l\ﬁ%laéﬂxsi 1§9e

30. An i
signal s

mage encodi ng apparatus according to any of clains 21 to 23

1st encodi ng neans as the encodi ng node.

t he gi ven encodi ng nodes are the changing of the quantizing

Ing to clains ereln,

indicating the synthesis ratio for synthesizing a plurality of
images, and the image information, as the transparency information
regarded is the shape signal and as the image information regarded

is the pixel wvalue signal.

20. An image encoding apparatus according to any of claims 10
to 18.wherein,

when the input signal consists of the transparency information .
indicating the synthesis ratio for synthesizing a plurality of
images and the image information, the transparency information is
separated into the two-valued signal representing only the shape
and the other remaining signal, and then the two-valued signal is
regarded as the above shape signal, and the separated remaining

shape signal and the image information are regarded as the pixel

"value signal.

21. An image encoding apparatus which receives the image signal
which consists of at least either the shape information indicating
whether pixel wvalues of respective pixels of an object are
significant or not, or the transparency information indicating the

synthesis ratio for respective pixels of the object, and of the

t he

guanti zi ng step when
changi ng of the quantizing step.

Condret At ofeRe RGP o st G b FeahiBar Ry A Bnac 18R 0°



and encodes the i mage signals, conprising: 1st ¢hange pi xel detection

nmeans for detecting the pixels changing the pixel val " |
the given direction on the two-di nggssi onal inage si gnjﬁﬂmmmm “mmrt he
result as the detected 1st change pixels; et on s o

-212- 2nd change pi xel detection neans for detecting the pixels
changi ng the pixel values by scanning in the given direction on the

al ready. encoded and_ decoded.pi xel s d outpytting the result as the

et oot STBE TERaRIR fere. RRUE' Spdl MR | B tiiind o' eans o

det ecting e pi.xels _chapging the pixel valyes canning jn the given
direction %ﬂocgﬁggafn?ﬁﬁﬁyggﬁcgﬂ%%g%%&%% Spiwg‘gf: ﬁﬁﬁc%)%}jp%t?ﬁ‘ g the
result . as the_detected, 3rd change pixels; . Cchapge pixel prediction
means ft(gz,mp&rggp.gtq:wgqug Y%icﬂ'éegdélgu’p‘i xBrge lf‘&gé‘&?'o%ﬂ'f%é‘ gTPUR9nd change
pi xel s and outputting the result a redi cted change pi xel s;

predi cQWRUELRLBE EBS IHOMR & hiaﬁlgeq?ofn%%@&mw ng the differences between
t he detected 1st change pixels and predicted change pixels, and outputting
di f f er ence 18X eREOHNIMRATFLQR Relecting an encoding Apde fgemaegiesr odi ng
means for encoding the difference values of change pixels. 31. An

i mage mgﬁngng@%m%mgeacm #ash pbeee fnsbepantrfomation femednd change

pi xel detection neans and the 3rd change pi xel
into blocks by the blocking means, the transparency information

and the pixel value information, and encoding each piece of
' information in each selected encoding mode;
2nd encoding means for collectively encoding all mode-
identifying information each of which indicates the selected mode
for each piece of shape information, the transparency information
and the pixel value information; and

the output of the lst encoding means and the output of the 2nd

encoding means being output as coded outputs.

’ 22. An image encoding apparatus which receives the image signal
which consists of at least either the shape information indicating
whether or not pixel values of respective pixels of an object are
significant, or the transparency information indicating the
synthesis ratio for respective pixels of the object, and the pixel
value information, as input image signal, comprising:

blocking means for integrating pixels which spacially and
temporally coincide with the input image signal into a group and

outputting the group as blocked information;



detecti on neans makes the pixel values of the 2nd chang
change pixel equal to that of the 1st change pixel. (ﬂm"m "m g
t hre

encodi ng apparat us accordi ng to cl aiggg30 wherein, c ange
detection nmeans and the 3rd change pi xel

-213- detection neans use the sane given scanning direction as the given
scanning direction of the 1st change pixel detection neans. 33. An

I mage encodj apparat us_accordi tQ_claim30 where t he 3rd change
i xel 1 5 emeat ftaf eradartey fie m’ﬂgfg%er Fapm ey

Bppar at TR dik SRAPALRE ot %%gog Frtere of shage IBREBARLAR FF™The 2nd
ccanni i< hiecks b%“aﬁ‘gésgc P9 RGBS SRSkt 5 LABPER SRS SEEGFRRGP 0 cl af m
30 V\,hereln when the 2nd chang? pi xel is the x-th pixel on the mth

scanni nand [eneeding eaeh RiecenafiginEpsmation inceach wedpcErdoPnEeRing t h
scanning line, the change pixel prediction nmeans predicts that the 1st
change m%ieoel shoul d be the y-(x-y)*(n-k)/(mn)-th pixel on the k-th
scanning |ine. 36. An i mage encodi ng apparatus which receives
t wo- di mensi @nvhlendoddgg BeERA| Sox emsioskinggtihe piysluvalbeyinfophaiian as i nput
signals and encodes the imge signals, conprising:

which is blocked by the blocking means in either of the encoding

modes selected by the l1lst encoding means; and
’ 3rd encoding means for collectively encoding all mode-
identifying information each of which indicates the selected mode

for each piece of shape information, the transparency information

and the pixel value information.

23. An image encoding apparatus which receives the image signal
which consists of at least either the shape information indicating
whether or not pixel values of respective pixels of an object are

D significant, or the transparency information indicating the
synthesis ratio for respective pixels of the object as the input
image information, and the pixel value information, as input image
signal, comprising:

blocking means for integrating pixels which spacially and
temporally coincide with the input image signal into a group and
outputting the group as blocked information;

1st encoding means for selecting an encoding mode from the given

set of encoding modes for each piece of pixel value information



on

change pi xel detection means for detecting the pixels c ' '
val ues by scanning the two-di nensional image signal in 1%ﬂ'|¥”“ﬂl@llihm
fo output the result as the detectedighange pixels; e N i e
-214- change pi xel prediction nmeans for predicting change pixels
based on encoded and decoded pixels and outputting the result as predicted

change pi xel s; prediction error cal culation neans for calculating the

di fferences bhetween.th et ect change pi xels _and the predicted change
o1 el 5. PRRRed A PHRgEa it Ehe O dcuesy pafoengr it B8eh Step 4 r o,
error encgodi ans f,or encodi the difference, value of change pixels
and outht%P£§%$g%¥ﬂ?'&ndFPFgri é% §OCOogiRE JRA gnal , when t he
di fference val ue of  change pixels is_|ess than the _given val ue; and
pi xel nunbefNERSAHFIREARS for enreding Fhg shepeninfermafiiqmandthe| s which
are positioned between the jmedi ately previous encoded change pixel and
t he det EERBEPRFRIMPLIPIQER2EIRN ApEneRddntgdutiacksiey the Birckingdreansi t i on
which the prediction error encoding neans can encode, and encodi ng t he
cal cul aB8€ pi xel number, and outputting the pixel number encoded signal,
when the difference value of changed pixels is equal to or larger than the
gi ven val ue3rd encodéngr awgass ofper colleatbvrly mpeadingd allde mddet nunber
encodi ng nmeans perform ng encodings in which the encoded signal and the
pi xel nddéetifyigwddforpatiomeachnfjwdighi tditdaftiesbthe selectied nodeut put
the prediction error encoded signal when the

for the shape information, the transparency information and the

. pixel value information.

24. An image encoding apparatus according to any of claims 21
to 23 wherein,
the given encoding modes are the intra-frame encoding and the

inter-frame encoding.

25. An image encoding apparatus according to any of claims 21
to 23 wherein,

the 2nd encoding means sélects the intra-frame encoding when
the selected encoding mode is the intra-frame encoding mode in the

1st encoding means.

26. An image encoding apparatus according to any of claims 21
to 23 wherein,
the given encoding modes are the number of motion vectors of

each of the blocks.



prediction error is within the given range and to out put lﬂmtﬁ
encoded signal when the prediction error is beyond the giﬂ l mﬂ!l“mmm
out put encoded signal . 211 *.295-8 M S 37,
An i mage encodi ng apparatus according to claim36 wherein, in the

predi ction error encodi ng neans and the pixel nunber encodi ng neans, the
gi ven value which is to be conpared with the difference value of the
change pixels is set using the pixel nunber of the scanning |line.

38. An i mage encodi ng apparatus which receives two-di nensi onal shape
signals indicating the area where the pixels representing an obj ect exist
as i nput andl’ eA8oiBade PACOHANG apRATAtys aeraudisgnke any of lndintg @3nt area
extracting nmeans for extracting the significant area which contains the

pi xel s tep2dydhemieig,an object fromthe shape signal to output a
significant area range representing the range covering the extracted

si gni fi cantthe €xd encodbhgokeany sedrst$ othalinumberngof motsitapsresitgmal | nt o

bl ocks having a plurality of pixels; shape encodi ng nmeans for judging
whet herof hendil ofkthe ut]maksbyhitchelblthek engodiran modenselectdd in ghief i cant
area each by each, and encoding at |east the significant area of the bl ock
t 0 out pLst eencdtimg meanseds dlgnancoldéngitodes. j udged that the bl ock contains
the significant area; and the significant area range and the shape
encoded signal being made as encoded signal, thereby the range of the
significant area

28. An image encoding apparatus according to any of claims 21
. to 23 wherein,
the given encoding modes are the changing of the quantizing

step and the non-changing of the quantizing step.

29. An image encoding apparatus according to any of claims 22
to 23 wherein,

the 2nd encoding means selects the non-chanéing of the
quantizing step when the 1lst encoding means selects the non-

. changing of the quantizing step.

30. An image encoding apparatus which receives two-dimensional
image signals consisting of a plurality of pixels as input signals
and encodes the image signals, comprising:

1st change pixel detection means for detecting ﬁhe pixels
changing the pixel values by scanning in the given direction on
the two~-dimensional image signal and outputting the result as the

detected 1lst change pixels;



Iy
the inside of the significant area of the shape signal iﬂuyﬂmlﬂr
- 216- 39. An i mage encodi ng-2apparatus according*t occlai m *
wher ei n, t he shape encodi ng neans extracts the m ni mum rectangul ar
area containing the significant area fromthe bl ocks produced by the
bl ocki ng means, and encodes only the inside of the extracted rectangular

T
encodes. {i1g, 00 AEepsla0al. | (0SS s8aah Png COMALSLMen di red e o8 N

separati on Separaiing nage signa nt o I mage
signal s, _,and ,qutputting.the s r | TR S| r parti al
rage. o) haianteaty’ hEuodaref BALANE SRS ot RS BInb P ird T, PG os:
one of the partial i e.signals as target partial image signals and
encodi ng®Y hté{)eséq[eé:&cggﬁgpae 19%%9 ipéxﬁtlﬁﬁge signal and outputting the
result as 1s ncoded si gnal ; .predictio robabi | i t al cul at.i ng neans
for predicti tﬂ@n%rﬂltq‘[ﬁagé’letﬁﬁtﬂ-f’&l mFﬁﬁ@eE%ﬂ'pg %F%C%m%r’ﬁ(&ﬁ P Sparti al

| mage signal , other than_the tarq?et partial jnmage si_gnal ..and cal cul ating
the pr ging, theaPirmd FRERS (R0 FEBRERT 1 dNeafdVent FhFechion

cal cul ated prediction probability; and .
the already encoded and decoded pixels and outputting the result

i s, detected and the block size of the shape signal is Cr]mﬂﬁfm’a

as the detected 3rd change pixels;

' change pixel prediction means for predicting the 1lst change
pixels based on the 1lst and 2nd change pixels and outputting the
result as predicted change pixels;

prediction error calculation means for cglculating the
differences between the detected 1lst change pixels and predicted
change pixels, and outputting difference values of change pixeis;
and

prediction error encoding means for encoding the difference

values of change pixels.

31. An image encoding apparatus according to claim 30 wherein,
the 2nd change pixel detection means and the 3rd change pixkel
detection means makes the pixel values of the 2nd change pixel and

the 3rd change pixel equal to that of the 1lst change pixel.

32. An image encoding apparatus according to claim 30 wherein,

the 2nd change pikel detection means and the 3rd change pixel



2nd inmage signal encoding neans for determ ning the degree of _p_r_'i 'o“ri_t'_ymof "
b 1 o o0 oh ones nne opant Y na et o R KM

-217- non-target partial inmage signal using the encoding method bhsed *
on the determ ned degree of priority. 41. An i mage encodi ng
appar atus according to claim40 wherein, the 2nd i mage signal encoding

means determnes the degree of priority of decoding so that the snall

pr edi ct idF9TtdPRITEINS USHi the Same OSRTbacan g dirpekiey as the given Ap

i mage encodi ng apparatus according to_claim40 wherein, the prediction
pr obabi |§3aprdaiac diaerhioredhSheales change dpdxrl defechionaBeansy be | arge
when the pixel values of the neighbor pixels have the sane val ue, while
makes the coming-true probability be small when the pixel values of the

nei ghbor pixels do not have the sane val ue. 43. An image decoding
appar at us wiZhAndmeigecencddinghappadatys goabsding tdechalios 30 hwhexats,
conpri si ng: decodi ng neans for decoding the encoded signal to obtain

the encodedhw@rdatianbe pikékrisocencalade byanteodiffietemee twiccholithes ned
encodi ng node as a node signal and the obtained difference value as a

decoded chdriger pdxelvahileh is pretdictpdedsing otheredres chahgprpikel i ng t he

change pi xel of the

34. An image encoding apparatus according to claim 30 wherein,

it is assumed that the 2nd change pixel, 3rd change pixel and

1st change pixel should be on different scanning lines.

35. An image encoding apparatus according to claim 30 wherein,
when the 2nd change pixel is the x~th pixel on the m-th scanning
line and the 3rd change pixel is the y-th pixel on the n-th scanning
line, the change pixel predictionmeans predicts that the 1st change
pixel should be the y-{(x-y)*{n-k)/(m-n)~th pixel on the k-th

. scanning line.

36. An image encoding apparatus which receives two-dimensional
image signals consisting of a plurality of pixels as input signals
and encodes the image signals, comprising:

change pixel detection means for detecting the pixels changing
the pixel values by scanning the two-dimensional image signal in
the given direction to output the result as the detected change

pixels;



input signal based on the pixel changing the pixel valu | ready
encoded and decoded pixels in the franme, and outputti ngj'ﬂﬂiﬂﬁiﬁﬁ“ﬂﬂﬂgg
pi xel s as 1st predicted pixels; 21 * ¢ L W s- -
2nd prediction nmeans for predicting %ﬁe change pixel of the input signal,
wi th the notion conpensation, based on the pixel changing the pixel value
anong the already encoded and decoded pixels in the reference frame, and
outputting the predicted pixels as 2nd predicted pixels; _addition
means for ageRndp theede PFGEdchion creanse peedsct ghangs qfixglsed pi xel
when the node signal indicates the prediction of the particular frane, and
addi ng baged apvedgodedf and siesodeduplxels and owkbyhtdagcthe pexwelt wsen t he
node signal indicates the prediction of reference frame; and t he

out put pfedbetedidiange peaedsbei ng nade the change pi xel . 44. An

| mmge decodi ng apparatus which receives encoded signals and decodes the
same, conprpsedirtion edeondigalcomtaniofiomedasodfory thicabatileg dilgnal to
obtain the encoded node and the difference value, and outputting the

obt ai nedifeecatery betdeenstie dedected eiangedpikel vhanal thd pitddixstste val ue
as a decoded difference val ue; 1st prediction nmeans for predicting the

change phigfe Pixehs, ampoutphgtihg diFFedente Watups st chBageipixéls pi xel
val ue anong the already encoded and decoded pixels, by horizontally
scanni ng tpeedidmdicors iedtak, efdstiig RishhsNEof bhddiedgCtRE @i fEdferitfe 15t
value of change pixels and outputting it as a difference value
' encoded signal, when the difference value of change pixels is less
than the given wvalue; and
pixel number encoding means for calculating the number of the
pixels which are positioned between the immediately previous
encoded change pixel and the detected change pixel and are not
positioned at the pixel position which the prediction error
encoding means can encode, and encoding the calculated pixél nurﬁber,
and outputting the pixel number encoded signal, when the difference
. value of changed pixels is equal to or larger than the given value,
the prediction error encoding means and the pixel number
encoding means performing encodings in whicl; the encoded signal
and the pixel number encoded signal are uniquely identifiable
thereby to output the prediction error encoded signal when the
prediction error is within the given range and to output the pixel

number encoded signal when the prediction error is beyond the given

range as the output encoded signal.



predi cted pixels; 2nd prediction nmeans for predicti el
of the input signal, with the notion conpensati on, baseg(:, ﬂm mggu@‘m
and v *

-219- changi ng the pixel value anppg the al ready enco
pi xel s, by scanning the imge signal 1n the vertical direction, and
outputting the predicted pixels as 2nd predicted pixels; addi tion

nmeans for adding the decoded difference value to the 1st predicted pixel
when the node signal indicates the prediction bé t he horizontal , scanni ng,
Q§FPS A

and addi ng tHe &biBass &PEAPEPATAL YR acrarding PAGLALRd| I8 WRSESH™  when
the node sjgnal indicates the prediction by the vertical scanning, and
the out putiDfthihLERAHIGHIOR PEERS BRFIINMAEFe 2pHakbe Bixel number 45 An
i mage decodi ng apparatus which receives encoded signals - and decodes the
same, c&nsedépggmeans, thecGEVAY Yalaes whieh der 601 hg emmpanesondhsigmal |
obtaining the difference value and the pixel value of the change pixel,
and outddfifeiregcewalolst aof tée chanas phvels dbretassingitbeduikeadi nuabence
val ue and t he obtai ned change pi xel as decoded pi xel; predi cti on nmeans
for predifctthegschenthankinei xel of the input encoded signal, based on the
pi xel changi ng the pixel value anong the already decoded pixels, and
outputting the predicted pixels as predicted pixels; addi ti on neans
for adding the decoded difference value to the predicted pixel and
out putting t38e Anlinubatendoddagldpparatuswtiithatceives two-dimensional
shape signals indicating the area where the pixels representing
. an object exist as input and encodes the shape signals, comprising:
significant area extracting means for extracting the
significant area which contains the pixels representing an object
from the shape signal to output a significant area range
representing the range covering the extracted significant area;
blocking means for dividing the shape signal into blocks having
a plurality of pixels;
shape encoding means for judging whether the blocks output by
. the blocking means contain the significant area each by each, and
encoding at least the significant area of the block to output a
shape encoded signal when it is judged that the block contains the
significant area; and
the significant area range and the shape encoded signal being
made as encoded signal, thereby the range of the significant area
is detected and the block size of the shape signal is changed so

that only the inside of the significant area of the shape signal

is encoded.



di fference val ue; and i mage decoding'neans for Obtai@ﬂﬂi nulti-valued
il

signals by a decoding process fromthe nodified differen IH H
-220- decoded pi xel val ues. 216- 46. An inmage decodi .
1st

whi ch recei ves encoded signals and decodes the same, conprising:
decodi ng neans for decoding the encoded signal to obtain the difference
val ue of the pixel value signal, and outputting the obtained difference
val ue as a decoded pi xel value difference value; 2nd decodi ng neans
for decoding the encoded signal to obtain the difference value of the

transparen i gnal, and outputtin t he obtained difference value as a
decoded & riaspar dinse BRredhidaRpabarys scooraing §O aledm b HBsFeRor

decodi ng the encoded signal to obtain the notion vectors of the pixel

val ue si gnale SHAPERNGRAINGIGART SXETAGES tthe RiHUBFeFiAPBEHFRRreaNnd
outputting the decoded pixel value notion vectors and the decoded pi xel
val ue ReRtaininG tthes signifiqant gyed frognbbashlodks meedycedr byokpensati ng
the pixel value signal of a reference image described bel ow using the
encodeblpeking mean®d ndRd ofngededrenluntheuinside ref « Heer estraceedt he
notion conpensation as a conpensated pi xel value signal; 1st addition
means fectangitiar tareadecoded pi xel value difference value and the
conpensat ed pi xel val ue signal to out put

40. An image encoding apparatus which receives two-dimensional

' image signals consisting of a plurality of pixels as input signals
and encodes the two-dimensional image signals, comprising:

image signal separation means for separating the image signal
into at least 2 image signals, and outputting the separated image
signals as two or more partial image signals:;

1st image signal encoding means for selecting at least one of
the partial image signals as target partial image signals and
encoding the selected target partial image signal and outputting
the result as 1lst encoded signal:;

prediction probability calculating means for predicting the
non—-target partial image signals which are the partial image signal
other than the target partial image signal, and calculating the
probability that the prediction comes true, and outputting the
calculated prediction probability; and

2nd image signal encoding means for determining the degree of
priority of decoding based on the prediction probability calculated

by the prediction probability calculation means , and encoding the



the result of the addition as a decoded pi xel val ue S|gnal
pi xel value of a reference inage; 2nd notion conpe ﬂgﬂ ""
for conpensating the -221- 21gransparency signa

| mage descri bed-bel ow using the decoded transparency notion vectors and
outputting the result of the notion conpensation as a conpensated

transparency signal; and 2nd addi ti on neans for adding the decoded
t ransparency dlffere val d tran and
out putt 1 AgHT 'ﬁ%r‘-’r esaaf@étlt Gt 8803 e qa S e PR nal as
well as a_t a ﬁsai nal of refergnce | mage. 47. An I mage
decodi ng®3pp3aT dPREFEo Ut A5hCkd“Yherein, the 3rd decodi ng

nmeans decodes the notion vector of the pixel val ue signal and the

di fference value of the notion vectors to obtain the decoded pi xel val ue
notion vectors and, the dec(fed nDtlon vect or dlfferencem&aﬁﬁs and addi ng
the decoded HfxAP IBAGFEHMRIINT RTINS agPrdHe RS or

di fference values, and nakjng_ the result of the addition be the encoded

t r anspar encyth®t3nsh m@eet%#%nal encoding megRs; ﬁa@enaewdthg degeeates which
recei ves encoded signals and decodes the sane, conprising 1st

decodi ngpribanity ovf deenfing tSee Bwiodde smgadl predictiom prokaki ity ence
val ue of the pixel value signal, and outputting the obtained difference
val ue aspixebe kel gncededvelte pir¥onitance val ue;

’ 42. An image encoding apparatus according to claim 40 wherein,

. the prediction probability calculating means makes the
coming-true probability be large when the pixel values of the
neighbor pixels have the same value, while makes the coming-true -
probability be small when the pixel values of the neighbor pixels

do not have the same value.

43. An image decoding apparatus which receives the encoded
. signals and decodes the same, comprising:

decoding means for decoding the encoded signal to obtain the
encoded mode and the difference value, and outputting the obtained
encoding mode as a mode signal and the obtained difference value
as a decoded difference value;

1st prediction means for predicting the change pixel of the
input signal based on the pi#el changing the pixel value among the
already encoded and decoded pixels in the frame, and outputting

the predicted pixels as 1lst predicted pixels:;



2nd decodi ng neans for decoding the encoded signal to obj;g

di fference value of the shape signal, and outputting the“m"”"'iml"zluglljlll
Obt ai ned di fference value as a decogﬁg shape difference value; v ® 3rd+
decodi ng neans for decoding the encddéd signal to obtain the notion
vectors of the pixel value signal and the notion vectors of the shape
signal, and outputting the decoded pixel value notion vectors and the
decoded shape notion vectors; 1st notion conpensation neans for
conpensat i ngnd rergsliatiiopamgans sfom irediching fihee sbengenpixefe ff ithed bel ow
usi ng the encoded pixel value notion vectors, and outputting the result of
t he not input ceohgpenisatwidh dbeamobhpencenpehsaitioh, vihsed siyridle pixel 1st
addi ti on nmeans for addi ng the decoded pixel value difference value and the
conpensehanginix ethes pivelsivglak, amony the pltreadg eheoded wWitd afedddedaddi tion
as a decoded pixel value signal as well as a pixel value signal of a

r ef er enpexéIdger the refArenootfirames GREOGEHUHLNEERS predieteieisallisng t he
shape signal of a reference i mge described bel ow using the decoded shape

noti on ayeghdFreditttebRiblisng the result of the notion conpensation as a
conpensat ed shape signal; and 2nd addition neans for adding the

decoded shaggdatt{ider@ans forladaingdtHe8e6GIRE QS BEEHtd@RA 150G Itheand
outputting the result of the addition as a decoded shape signal as well as

a shape; st galdai RledPpi £ EWARACLATRBBe signal ifldicd¥ed WFRECHHARLQRA ™G
apparatus according to claim48 wherein,

of the particular frame, and adding the decoded difference value

‘ to the 2nd predicted pixel when the mode signal indicates the

prediction of reference frame; and

the output of the addition means being made the change pixel.

44. An image decoding apparatus which receives encoded signals
and decodes the same, comprising:

decoding means for decoding the encoded signal to obtain the
encoded mode and the difference value, and outputting the obtained

. encoding mode as a mode signal and the obtained difference value

as a decoded difference value;

1st prediction means for predicting the change pixel of the
input signal, based on the pixel changing the pixel value among
the already encoded and decoded pixels, by horizontally scarining
the image signal, and outputting the predicted pixels as 1st
predicted pixels;

2nd prediction means for predicting the change pixel of the

input signal, with the motion compensation, based on the pixel



the 3rd decodi ng neans decodes the notion vector of the pLxel lagnal
and the difference value of the notion vectors to Jmﬁ@i‘w!ﬁmmﬁmr
decoded pi xel value notion vectors agg.the decoded noti oS

di fference val ues, and addi ng the decoded pi xel value notion vectors and
t he decoded notion vector difference values, and nmaking the result of the

addition be the encoded shape notion vectors. 50. An inmage decoding

apparatus_accordj.ng to claim48 wherei he 3r ecodi ans
obodes TABSHRY | HiE e Yarlun sheRzo she spbreaci RRcEnedaARP e PERESSRal e of
the notiQn vectors to qbtali t he decoded shape notion vectors and the
decodedPABELEn RRIFRIRL: Fg?eﬁ%%g‘?/a?%ﬂ?ﬂ' &HdgaﬁdY?l‘ﬂ“ﬂ?é- FeE68E4°Rhape
notion vectors and, the decoded mpti on vector difference val ues, and naking
the res@Pf ogkPelelngdine BReBACERR R ®SHidkd) PreghrtamhRiFelséct ors.
51. An inmage decodi ng apparatus according to claim48 wherein, when
the input spgdaFienr megas\ker rddinghthe flegodededichifnegcenealyg toetbace val ue
bet ween the i medi ately previous encoded notion vectors of the shape
si gnal as8 m@dma'dopimﬁtv&esx the mpds Bipual singlightdetithe paetdichione i nput
signal, the 3rd decodi ng neans decodes the difference value, and adds the
decodedbyli ffeehentzontd luscanmingreanchasttiiagathe decoderlidi fifenetce walien vect or
of the shape signal to obtain the shape notion vector. 52. An i mge
decodi necapper 2nds paedictedgpixel | wiien 4thevimods rsignal indicates the
prediction by the vertical scanning; and

. the output of the addition means being made the change pixel.

45. An image decoding apparatus which receives encoded signals
and decodes the same, comprising:

decoding means for decoding the encoded signal, obtaining the
difference value and the pixel wvalue of the change pixel, and
outputting the obtained difference value as a decoded difference
value and the obtained change pixel as decoded pixel;

. prediction means for predicting the change pixel of the input
encoded signal, based on the pixel changing the pixel value among
the already decoded pixels, and outputting the predicted pixels
as predicted pixels;

addition means for adding the decoded difference value to the
predicted pixel and outputting the calculated result as a modified
difference value; and

image decoding means for obtaining multi-valued signals by a

decoding process from the modified difference values and the



when the input signal is one which is obtained by enco nce
val ue between the imedi ately previous encoded notion mﬂl II“ am
t he pi xel value signal and the noti g@ovector of the pixe
detected fromthe input signal, the d decodi ng neans decodes the
difference val ue, and adds the decoded difference value to the imediately
previ ous decoded notion vector of the pixel value signal to output the
decoded pi xel val ue notion vector. 53. An i mage decodi ng apparat us
accor di ﬁ’%‘:ﬁ’@e‘é@“&ﬂ 1 &18d498-48 to 52 wherein, when the input signal is
one consisting of the transparency information indicating the synthesis
ratio for synthesizing a plurality of imges, and the inmage information,
the decoded shape signal is nade the transparency information and the
decoded pi x4b. Arninegedgrafiing appdasatne whigherdasfiyeseenaoded signals4, An
| mage decodi ng apparatus according to any of clains 48 to 52 wherein,
when t hendngetcodes)ridle issmen ecompubsiirgy:gnal created from an i nage signal
whi ch consists of the transparency information indicating the synthesis
rati o for sysathdscedimy mephsrfor idecoflingddes enandedtsiggnainge obtainati on,
the transparency information of which is separated into the two-val ued
si gnal thprdastiddemgeovaud b e pdxehnclteesgriedr, aadesutpyuttigpehsi gnal ,
then, the two-valued signal is nade the shape signal, and the separated
remai ni pptahaee dipf@tence value as a decoded pixel value difference
value;
' 2nd decoding means for decoding the encoded signal to obtain
the difference value of the transparency signal, and outputting
the obtained difference value as a decoded transparency difference
value;
3rd decoding means for decoding the encoded signal to obtain
the motion vectors of the pixel value signal and the motion vectors
of the transparency signal, and outputting the decoded pixel value
motion vectors and the decoded pixel value motion vectors:
. 1st motion compensation means for compensating the pixel value
signal of a reference image described below using the encoded pixel
value motion vectors, and outputting the result of the motion
compensation as a compensated pixel value signal;
1st addition means for adding the decoded pixel wvalue
difference value and the compensated pixel value signal to output
the result of the addition as a decoded pixel value signal as well

as a pixel value of a reference image;

2nd motion compensation means for compensating the



apd inmage information are nmade the pixel value signal to encoded, the
decoded shape signal is nmade the two-val ued signal of theimll i"' l ﬂll”“ul
-225- transparency information, aggi-the decoded pixel "W of:L,
the image informati on are made the remai ning shape signal of the

transparency information. 55. An i mage decodi ng apparatus which
recei ves encoded signals and decodes the sanme, conprising: 1st

decodi ' | d ' I bt ai h d
Gont 1y RE PR LT e B e e R b S P R B

2nd docseRs o ah TPt YeREPHTr gPtoutr e, sl Tma of 1

i dent i fylﬁmghnf ormation t he bl ocked sgaptera i nformation, _transparency

i nf or mat' 4O CBPEPSP LR ASof ftPsRs2k NSPREGRFX S19PgdKi A neans
for int egratéi;qrsljg th$. bl ocked sha&e i.nformation, transparency information
and pixel v 9GH AR | BRRnDutREt inge BhR decedetg tHBRABAYENEYit put t he
decoded j.nmnge signals. 56. An inmmge decodi ng apparatus according to
claim 5%@%‘? valug h@ngyjecrpRRiated n§rapsPAFRAGYON SiigBatat eand he
intra-frame encoding and _the inter-frame encodi ng as encodi ng nodes.

57. An OWGNtEdRgdERR EppHitarlsthe cinditignt asce densiBdssrpsparency

signal as well as a transparency signal of a reference image.

. 47. An image decoding apparatus according to claim 46 wherein,
the 3rd decoding means decodes the motion vector of the pixel

value signal and the difference value of the motion vectors to

obtain the decoded pixel value motion vectors and the decoded motion

vector difference values, and adding thé decoded pixel value motion

vectors and the decoded motion vector difference values, and making

the result of the addition be the encoded transparency motion

vectors.

48. An image decoding apparatus which receives encoded signals
and decodes the same, comprising:

1st decoding means for decoding the encoded signal to obtain
the difference value of the pixel value signal, and outputting the
obtained difference value as a decoded pixel value difference
value;

2nd decoding means for decoding the encoded signal to obtain

the difference value of the shape signal, and outputting the



hen"or “the "l ocke s encoarng motae, - o - rureer ot HNHHII N

-226- 58. An inmmge decodi ngpgappar at us according to"cl i m 55
wher ei n, the node identifying information indicates the changi ng and
non- changi ng of the quantizing step as encodi ng nodes. 59. An inmge

decodi ng apparatus which receives the two- dinensional inmage signals

consi stjng, of .a rality o i xels as input encoded signals and decoded
the sa tgbn%‘ﬁt%fflt%,lerf&?ﬁr F"S‘I'I;'Hg:as a é‘efr?ﬂieghﬁh@%e ﬁ‘%@?rﬁﬁgﬁc‘(‘?’%‘f‘?;ﬁeans f or
detecting th I xe|l,s changing the pi.xel values by scanning the already
decoded pi §€$5‘§)eq9fht“ﬁem6ﬂ}gnf‘2ﬁ QeCPPRIt i gRsade t'?é-gPééqu oRtaie det ect ed

2nd change pi xel s; 3rd change pi xel  detection nmeans for detecting the
pi xel sthe MgtdioRgveFeosst REIthaplissl FRlyeangg anrhthe MOXdeneeYRLS pi xel s
in the %iven direction to output the result as the detected 3rd change
pi xel sof the shppagEigiale| apd ayitputsingghesdecedest pikel vadueseotsinmge pi xel s
descri bed bel ow based on the 2nd and 3rd change pixels to output the
resul t vastpredind diher deggdegi shape motionpredteotson error decodi ng neans for
decodi ng the input encoded signals to obtain the prediction error and
out put t i nglshaodlioai crmpensatdiontneans foncompensatiistg thepdaepiwaeluedecodi ng
nmeans for adding the predicted change :
signal of a reference image described below using the encoded pixel
value motion vectors, and dutputting the result of the motion
' compensation as a compensated pixel value signal;
1st addition means for adding the decoded pixel value
difference value and the compensated pixel value signal, and
outputting the result of the addition as a decoded pixel value
signal as well as a pixel value signal of a reference image;
2nd motion compensation means for compensating the shape signal
of a reference image described below using the decoded shépe motion
vectors, and outputting the result of the motion compensation as
. a compensated shape signal; and
2nd addition means for adding the decoded shape difference
value and the compensated shape signal, and outputting the result

of the addition as a deccded shape signal as well as a shape signal

of a reference image.

49. An image decoding apparatus according to claim 48 wherein,
the 3rd decoding means decodes the motion vector of the pixel

value signal and the difference value of the motion wectors to



pixel and the prediction error to output the result of the addition as a

dacodi ng the pixel val ues of the @estioul ar pixel s, assNIGONL I INHEAR

shoul d be no pixels changing pixel values between the irmefliately grevious

decoded change pixel and the 1st change pi xel. 60. An i nmage

decodi ng apparatus according to claim59 wherein, the 2nd change pi xel
det ect bpfalieRnis UG 3 Gmaﬁoewﬁkzecéﬁig%a JB8BSadE Rothoge the
sane as that of the 1st change pixel, as the pixel values of the 2nd

change,pLxsl dﬁ%?e&@ﬁcér éﬁQ@[‘%‘?xdo.%&?ingsgﬁé RRELHLE! i xel ‘{%%euezﬁ‘étéﬁﬁ | mge

decodi ng apparatus according"to clarm wherer n, nge pi xel

det oot L0 IERNR AL LOSAUAnEDANG L KRl os IRLERELADITRAI S HE Rl o2

gi ven scanning scanning directi st change

pi xel s_det ectian S. o 2. JAn inma ecodi n paratus according to
claim Egevxﬁ%?‘éf% ,OIEE%%e §F1815‘h%3%e ﬁ'ibfelenlcggﬁgc %@7) S Eﬁeﬂ%gfﬁhce wth

t he change pixel which is predicted using the 2nd change pi xel. 63.
An i mage decodi ng apparatus according to claim34 wherein, it is

D xel shoubd: BB HiAds FEEPOIRS abRRrRhYssRrdLng Fo B1atn af therdfn, o1 1ON0°
the 3rd decoding means decodes the motion vector of the shape
signal and the difference value of the motion vectors to obtain
. the decoded shape motion vectors and the decoded motion wvector
difference values, and adding the decoded shape motion vectors and
the decoded motion vector difference values, and making the result

of the addition be the encoded pixel value motion vectors.

51. An image decoding apparatus according to claim 48 wherein,

when the input signal is one which is obtained by encoding the
difference value between the immediately previous encoded motion
vectors of the shape signal and the motion vectors of the shape
signal detected from the input signal, the 3rd decoding means
decodes the difference value, and adds the decoded difference value
to the immediately previous decoded motion vector of the shape

signal to obtain the shape motion vector.

52. An image decoding apparatus according to claim 48 wherein,
when the input signal is one which is obtained by encoding the

difference value between the immediately previous encoded motion



&4. An inmage decodi ng apparatus according to claim

when the 2nd change pixel is the x-th pixel on the mth ch{mmwﬂ““ﬁﬁlﬂmll
the 3rd change pixel is the y-th pi-®# on the n-th scannin

change pixel prediction means predicts that the 1st change pixel should be

t.he y-(x-y)*(n-k)/(mn)-th pixel on the k-th scanning |line. 65. An
i mge decodi ng apparatus which receives the two- dinensional inege signals

consi Stiddg of o £ thleUs Skd 1 ¥ahe RivkRlag tﬁemei@n'ﬁgset;oébs@ nzeﬂ decodes

the same to output, conprising: ange pi xel ctlon nbans for

det ect 'a}éﬁufehﬁl#é fbét&?@@f?gm dHees &‘L%l ﬁéfeﬁh@é rect | Or?tBS afk " eady

decode nsi ona | mage S|gn e given to out put the

resul t A3.Jdi8 ¢ r%ﬁ&?f’f&ijer? 9€,&! éﬁh%dds the ﬁ@é‘é@e% 8if§ére}}|{c§éej’vgih n means

for predi ctlng ange pi xel s on arti ar scanni ng aséd on the

d h '

p.egiféetdo mﬁhg:%ﬁaﬁi%ﬂf %églﬁ%tz%ég%%ée&ségﬁﬁ 53¢Her B ﬁeeé%%%ﬁgaigégﬁz s and
el i BB e fYie Petnd o e ciaye REEE P SRR ng stgnal O
predi ction error decoding neans for decoding the difference value encoded

signal and outputting the decoded prediction error when the identifying

signal indicates the difference val ue encodeg )
. An image decoding apparatus according to any of claims 48

to 52 wherein,

' when the input signal is one consisting of the transparency
information indicating the synthesis ratio for synthesizing a
plurality of images, and the image information, the decoded shape
signal is made the transparency information and the decoded pixel

value signal is made the image information.

54. An image decoding apparatus according to any of claims 48
to 52 wherein,

when the input signal is an encoded signal crer;tted from an image
signal which consists of the transparency information indicating
the synthesis ratic for synthesizing a plurality of images, and
the image information, the transparency information of which is
separated into the two-wvalued signal representing only the shape
and the other remaining shape signal, then, the two-valued signal
is made the shape signal, and the separated remaining shape signal
and image information are made the pixel value signal to be encoded,

the decoded shape signal is made the two-valued signal of the



si gnal ; 1st change pi xel decodi ng neans for adding the '
change -229- pi xel aummgnmiwluﬂ i“l
prediction error, and outputting thgogesult of the additionidaSe Stw s »*
change pi xel, when the identifying signal indicates the difference val ue
encoded signal ; 2nd change pi xel decodi ng neans for decoding the
nunber of pixels which should be positioned fromthe i medi ately previous
encoded change pi xel, to the, detected change pixel,. fromthe pixel _-nunber
encodedtg?@?é?réjwyol}? PR P8P Bhe d?aecg’ﬁégc?ﬁdf?&e"ﬁw%lﬂﬁ%lt R89pasi s of
t he nunber of the decoded pixels, and outputting _the obtained result as

t he 2ndtRechwrsse éﬁéﬁg@aﬁ%gﬁrwﬁet% Iegaining ishgre; yianal o &hees the

di fference val ue signal; . change pixel selection nmeans for selecting
t he 1st CHRRIRREPNGHIBGOIBREHAMP- or the 2nd decodi ng change pi xel according
to the identifying signal; and change pi xel decodi ng neans for

decodi ng the pixel values, assumng that there should be no pixels
changi ng pi xel values between the inmediately previous decoded change
pi xel and the. Ast imagendgeodingppparatus which secehves edecded sj.gapdar at us
according to claim65 wherein, t he change pi xel selection neans
per f or nand hdesmiex tthen samec ocatiprisimgi:he pi xel nunber on the particul ar
scanni ng |ine. 67. An i mage decodi ng apparatus which receives
encoded si ghst sdecoding means for decoding the input encoded signal to

obtain the mode identifying information indicating each encoding
mode of the shape information, the transparency information and
the pixel value information;

2nd decoding means for decoding, according to the obtained mode
identifying information, the Dblocked shape information,
transparency information and pixel value information; and

reverse blocking meaﬁs for integrating the blocked shape
information, transparency information and pixel value information

output by the 2nd decoding means to output the decoded image

. signals.

56. An image decoding apparatus according to claim 55 wherein,
the mode identifying information indicates the intra-frame

encoding and the inter-frame encoding as encoding modes.

57. An image decoding apparatus according to claim 55 wherein,
the mode identifying information indicates the number of motion

vectors of each of the blocks as encoding modes.



gnd decodes the sane to output two-di nmensional shape signaks representing
the area where there exist the pixels representing

-230- an object, c¢onprising: 29@i gnificant area decoH mﬁﬂl “Eﬂr’”m
decodi ng the encoded signals, obtalning rectangul ar areas y nii
exi st the pixels representing an object and outputting the obtained areas
as significant areas; shape decodi ng neans for judging whether or not
each of blocks <consisting of a plurality of pixels contains the
significant area, and when judging that the bl ock contains the significant
area, encoding at least the significant area of the particular block to
out put t he 3fechediagesdetodingiapBErt v aerosRing to ghmim S5aherein, reverse
bl ocki ng neans for integrating the decoded bl ock shape signals to

consti t ut e the madedidentififialg isfeppatiognindicates tgat@hnmqiﬁgg t2imel

t wo- di nensi onal shape signal as a decoded signal 68. An i nmage

decodi mprembangting of coheliqupntd zdngi at€p ahemsiading modese shape decodi ng
means extracts the mninmumrectangular area containing the significant
area fromthe block for each bl ock and decoding only the inside of the
extracted rectangul ar area. 69. An inmage decodi ng apparat us which
recei ves eriSndath simage sdecadiingleapgasatiie shieht receipes the- diweensi onal

i mage signals consisting of a plurality of pixels, conprising: 1st

| mage sdigimsidaaddimggeradgnalier coesistiing oifea gplasiddty of pixels as

input encoded signals and decoded the same to output, comprising:

2nd change pixel detection means for dgtecting the pixels
changing the pixel values by scanning the already decoded pixels
in the given direction to output the result as the detected 2nd
change pixels;

3rd change pixel detection means for detecting the pixels
changing the pixel values by scanning the already decoded pixels
in the given direction to output the result as the detected 3rd
change pixels;

. change pixel prediction means for predicting 1lst change pixels
described below based on the 2nd and 3rd change pixels to output
the result as predicted change pixels:;

prediction error decoding means for decoding the input encoded
signals to obtain the prediction error and outputting the obtained
prediction error;

1st change pixel decoding means for adding the predicted change
pixel and the prediction error to ocutput the result of the addition

as a lst change pixel; and



S eme Tem v T EE T TR R AT WA RS EEA N vt R

signals to output 1st decoded signals; i mage prediction neans for

predicting and outputting inmage 1-
signal s which have not been decodedsdgy the 1st inmage si &m‘“mu“"""g'e"ﬂ!l
means, based on the inmage signals decoded by the 1st inmage s$ignaln cadi ng
means, predi ction probability cal culation means for cal cul ating the

probability that the predicted i mage signal cones true to output the sane;
2nd i mage si.gnal _decodj ng neans for decodi ng.the_encaode signal s whi ch are
i nput wi t hptlgsi‘d‘éﬁf‘é% %C%ﬁ*ﬁf‘&ﬁ“??f‘%c‘%lﬁ (ﬁ’ief?&gi‘ﬁg i Pd?‘@i Yeit8&SpPEbabi ity
cal cul ated by the predjction probability calculati ans; and
decoded i&ﬁéFlFH%g’@r%’c’F%ﬁ'rré‘éﬁWBg Fmég?}%ﬁl?%gsmgo pBPsP1ELLthe 1st
i mge signal decoding neans _and the 2nd, i mage signal decodi ng neans, and
repl acihgnERBEgi RhgRL sYygs hetesers thetr tam I prevyoys dgsoded | mage
signal decodi ng neans_and the 2nd i mage _signal decoding neans, with the
i mge Shgrge piselcandl Yhe dEE Fharge B&di-cti on neans, and outputting the
result as a decoded i mage signal. 70. An i mage decodi ng appar at us
according to claim69 wherein, the 2nd i mage signal decodi ng nmeans
gives priority to the decoding of the pixel with the small prediction
probabi | i t 0. An imagg Kdechdingeappatatud acraniingatesladmosdiwhgredng| ai m 69
wher ei n,
the 2nd change pixel detection means and the 3rd change pixel
detection means use those the same as that of the 1st change pixel,
. as the pixel values of the 2nd change pixel and the 3rd change pixel

respectively.

6l. An image decoding apparatus according to claim 59 wherein,
the 2nd change pixel detection means and the 3rd change pixel
detection means use the same given scanning direction as the given

scanning direction of the 1lst change pixels detection means.

62. An image decoding apparatus according to claim 59 wherein,
3rd change pixel is decoded by the difference with the change

pixel which is predicted using the 2nd change pixel.
63. An image decoding apparatus according to claim 34 wherein,
it is assumed that the 2nd change pixel, the 3rd change pixel

and the 1lst change pixel should be on different scanning lines.

64. An image decoding apparatus according to claim 59 wherein,



the prediction probability cal culating nmeans nmakes the com n-g'- true

probability | arge when the pixel values of the nei ghbor Jmuulmminu"',lum

pi xel s have the sane value, while s the com ng-true i l
s *

when the pixel values of the nei ghbo¥™pi xel s have different ‘valueb.
72. An inmage encodi ng net hod which receives two-val ued i mage signals as

I nput signals and encodes pixels of the input signals changing the pixel

val ues, conpri sing: change pixel detection step.for detecting the
pi xel s chanyhegy thengngichange pixed imghewphiniixed ahshe &nbh seanning det ect ed
change pi xel s; 1st prediction step for predicting change pixels of the

i nput $ipaanst bhe Sxdovhange pixel d.scthe yi-hiy ptikkelpinkthe veaithescainiaig eady
encoded and decoded pixels in the particular frames and outputting the
result 3aénésttherchirgecpixekprediction misdnsiptédiehscehatakhe Il chdrage on st ep
for calculating the differences between the detected change pixels and the
1st pregigebdshohadgbepithel y-t(x~gutgntk}hen-edl-chl ptiedldionf ertence-tds 1st

di fference values D, 2nd prediction step for predicting change pixels
of the ispanhingipiad.s, along with the notion conpensati on, based on the

pi xel s changi ng the pixel values of already encoded and decoded pixels in
reference frames to output the predicted result as 2nd predicted pixels;

65. An image decoding apparatus which receives the two-
dimensional image signals consisting of a plurality of pixels as

. encoded input signals, and decodes the same to output, comprisiﬁg:

change pixel detection means for detecting the pixels changing

the pixel values by scanning the already decoded two-dimensional

image signal in the given direction to output the result as the

detected change pixels;

change pixel prediction means for predicting change pixels on

the particular scanning line based on the detected change pixels

and outputting the result as predicted change pixels:

. mode decoding means for decoding the input encoded signals and
judging whether the input signal is the difference value encoded
signal or pixel number encoded signal, and outputting the
identifying signal;

prediction error decoding means for decoding the difference
value encoded signal and outputting the decoded prediction error
when the identifying signal indicates the difference value encoded
signal;

1st change pixel decoding means for adding the predicted change



2nd difference value calculation step for calculating the differences
bet ween the detected change pixels and the 2nd pre m Lullumu“ul

-233- change pixels to output tsm calcul ated o e

difference values D'; node sel ection step for cal cul ating the code
|.engths of the first difference value D and the second difference val ue
D' when respectively encoded, and selecting the value having the shorter

de-length b ' he cal cul at ed | d putputti i ther of
“The 1 PReL B EPRLEERaBhehih s et FP BHEBRT LS B0 uFe gt b ng

node; and encodi ng st for encoding the selected first difference
val ue °B Bhe ARAIELOBS @ f&e ge\R}{XRlg then tiﬁ?dlé?fét%al%% out put
by the node sel ection node. 73. An i mage encodi ng nmet hod which

recei vé8HGEALEF nEhR iHHelerengs- valwR £noadse §igR&ts as i nput signals and
encodes pixels of the input signals changing the pixel values, conprising:
change pi xérddeharge opixeleflacoding: meansgiencdggoding Ehanghmbert @€ pi xel
val ues and _outputting the result as the detected change pixels; 1st
pr edi cPisglst ebichrshauddg &e pgsibionpd firew thefimmediatedy Pseyhavs based on
the pixels changing the pixel values of already encoded and decoded pixels
by hor iengaded| shangampingl the theedrteatieghghangaPpixelpufromghehpixedul t as
1st predicted pixels; 1st difference value calculation step for
cal cul anivhgrtémcoded signal to obtain the position of the change pixel
on the basis of the number of the decoded pixels, and outputting
’ the obtained result as the 2nd decoded change pixel, when the
identifying signal indicates the difference wvalue signal;
change pixel selection means for selecting the 1lst decoded
change signal or the 2nd decoding change pixel according to the
identifying signal; and
change pixel decoding means for decoding the pixel wvalues,
assuming that there should be no pixels changing pixel values

between the immediately previous decoded change pixel and the 1st

change pixel.

66. An image decoding apparatus according to claim 65 wherein,
the change pixel selection means performs the selection:

according to the pixel number on the particular scanning line.

67. An image decoding apparatus which receives encoded signals
and decodes the same to output two-dimensional -shape signals

representing the area where there exist the pixels representing



differences between the detected change pixel and the hange
p| xel and outputting the cal culated difference as 1St”m“lm!:r'“m’ rence
val ues D 2nd prediction step fg g?predlctlng change pe¢ xed s %0 st e i nput
signal s based on the pixels changlng he pi xel val ues of already encoded
and decoded pixels by vertically scanning the inmage signals and outputting
the predicted pixel as 2nd predicted pixels; 2nd di fference val ue
calculation step for calculating the differences between the detected
change xiestd SREPEEEREt ed change pixel and outputting the cal cul at ed
difference as 2nd difference value D '; node sel ection step for

cal cul at i ngsignd fdgaat| é?&?héj%'f’dt’-ﬁé means fort idecerdagy dihge encored he
second di fference value D' when respectively encoded, selecting one

havi ng shanakmr cbtatoirg res§engulbyr asiepsrvhera kberelamiisst therpixeks, and
outputting either of "the first” or "the second" as an encodi ng node

accor di nepresaritdngsaérecopigct aand outpehtiniy nghet eptéinednaseasg ahe
selected first difference value D or the second difference value D', and
t he encsignifiz@mtoarpas; by the node sel ection node. 74. An image
encodi ng nmet hod which receives image signals with blocked shapes

consi sti ng stapehdpeodimmakansnfbrjudoing mkethepexr not adgieof brswckswhet her

t he pi xel value of pixels are significant or not and the pixel value

si gnal scassistilg 6f @npleralict ebeqsieselish€ontains the significant area,

and when judging that the block contains the significant area,

. encoding at least the significant area of the particular block to
output the decoded result as decoded block shape signals; and

reverse blocking means for integrating the decoded block shape

signals to constitute a two-dimensional shape signal, and

outputting the two-dimensional shape signal as a decoded signal

68. An image decoding apparatus according to claim 67 wherein,
the shape decoding means extracts the minimum rectangular area
containing the significant area from the block for each block and

decoding only the inside of the extracted rectangular area.

69. An image decoding apparatus which receives encoded signals,
and decodes the same to output two-dimensional image signals
consisting of a plurality of pixels, comprising:

ist image signal decoding means for decoding the encoded
signals to output 1lst decoded signals;

image prediction means for predicting and outputting image
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I.hput signals referring to reference imges, conprising; 1st notion
vector detection step for detecting notion vectors ium M Iﬂ'ﬂ tl”mxel
val ue signal by conparing the pixel yalue signal of t send

t he pi xel val ue signal of the r ef er &¥de I mage; 1st notion conpensation
step for notion-conpensating the pixel value signal of the reference inage
using the notion vector of the pixel value signal, and outputting a
conpensat ed pi xel val ue signal; 1st difference val ue cal cul ation step
for cal sébaeisyhikb hadief et bren decoded byt tiee Pk dmayel sigyrailodedoding he i nput
signal and the conpensated pixel value signal, and outputting 1st

di f f er emesnsyddasest on the ishgensighaiy deepdédbycthedistgihbge Isigrliyf f erence
val ue; 2nd notion vector detection step for detecting notion vectors
t he shapecedimalmdansgonpari ng the shape signal of the input signal and
shape signal of the reference inage; 2nd notion conpensation step for

ot i on- conppréaictigr beobabpRityicanall ot idhachAbefONea1CLIRALING HHe the
notion vector of the shape signal, and outputting a conpensated shape

si gnal ; probab21ityithker ene @Mi&eaa%@téigﬂaﬁté‘&nésortrrﬁg'ng&'tﬂieéﬂ?& the

di fference between the shape signal he i"nput signa
conpensghedsshape signal, and outputting 2nd difference val ue; 2nd
encodi ng step for encoding the 2nd difference val ue; and 3rd encodi ng

o Pon L oCr R, g AP AR, Sl R Yoot Gl
signals which are input with the degree of priority according to
. the prediction probability calculated by the prediction
probability calculation means; and
decoded signal integration means for integrating the outputs
of the 1lst image signal decoding means and the 2nd image signal
decoding means, and replacing the image signal which is not decoded
by any of the 1lst image signal decoding means and the 2nd image

signal decoding means, with the image signal predicted by the image

prediction means, and outputting the result as a decoded image

. signal.

70. An image decoding apparatus according to claim 69 wherein,
the 2nd image signal decoding means gives priority to the

decoding of the pixel with the small prediction probability.

71. An image decoding apparatus according to claim 69 wherein,
the prediction probability calculating means makes the

coming-true probability large when the pixel values of the neighbor



‘75. An i mage encodi ng net hod which receives the image si naI= ~which

consists of either of the shape information indicat Jm m

- 236- or not pixel values of respe®&ve pixels off mmmmn
significant, or the transparency information indicati ngc t e 8ynt hesi s
ratio for respective pixels of the object, and the pixel value

I nformation, as an input inage signal, conprising: bl ocki ng step for
integrating pixels which spacially and tenporally coincide with the input
i mage si gﬁgl"ehﬁtf@‘@ e TETETR LUSut Wit 1S IekehEhg sIingstBre preRabhi sk vat !Oon;
1st encoding_step for selecting an encoding node fromthe given set of
encodi ng #Baés ¥Ren dhenpixek yadueshahdhennsigeen pikstfdnve didfpreeks by
t he bl ocking step, the transparency information and the pixel val ue

i nf or mat i §ALU&Fe encodi ng each piece of information wth each sel ected
encodi ng node; 2nd encoding step for encoding all node-identifying

I nformati on, each of which indicates the selected node for each piece of
shape information, transparency information, and pixel value

i nformati on; 3hd An imagkeemcadinte methotewliith aede2nds eneodialgest épagei ng
out put as encoded out puts. 76. An image encodi ng nmet hod which
recei ves sHgnalmges sinpuil sighald amhensbdesfpiidlisevfothé¢ hmpaitapégnals

i nformati on indicating whether pixel values of respective pixels of an
obj ect ar ehangihfi chatpiotel nNalues) ddmpriisdmgpar ency information indicating
the synthesis ratio

change pixel detection step for detecting the pixels changing
’ the pixel values and outputting the result as the detected change
pixels;
1st prediction step for predicting change pixéls of the input
signals based on the pixels changing the pixel values of already
encoded and decoded pixels in the particular frames and outputting
the result as 1lst predicted pixels;
1lst difference value calculation step for calculating the
differences between the detected change pixels and the 1st predicted
. change pixels to output the calculated difference as 1st difference
values D;
2nd prediction step for predicting change pixels of the input
signals, along with the motion compensation, based on the pixelé )
changing the pixel values of already encoded and decoded pixels in
reference frames to output the predicted result as 2nd predicted
pixels;
2nd difference value calculation step for calculating the

differences between the detected change pixels and the 2nd predicted
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fQr respective pixel of the object, and the pixel value infornmation,

as a
i nput i mage signal, conprising: Ll“l““ulu JﬂlllMF37
bl ocking step for integrating pixels v#Bch spacially mAoe! iy Hys

coincide with the input inage signal into a group and outputting the group
as. bl ocked information; 1st encoding step for selecting an encoding
node fromthe given set of encodi ng nodes for each piece of shape
informatiaon fornmed .into bl ocks by the blocking step and the transparency

i nf or mat | OFRISRE*EIR &8 AP RUchb icé'clé?uéf‘t?%d&lf%ﬁ?%‘ﬁe wist nd défifsepree ed
encodi ng de; .,,. 2nd encoding step for encoding the pixel value

i nfor mat i ¥r-9$%Med into bl ocks by the bl ocking step with either of the
encodi ng nodes, sel ected by the 1st encodi ng step; 3rd encodi ng step
for encodi ngM@de SHGSLLgBFESR ForycrAcelatingthe code Aepfgthhioffthieflirst es t he
sel ected node for each piece of shape information, the transparency

i nf or mat | ShfEerenaee yAivg Rabknd thef semendordififiedence valaeouYputwhed the
1st encodi ng step, 2nd encoding step and 3rd encoding step being output as
t he encodeesprativedy encoded,;7 andAselgaying thedvajuedidnihgvthehshegeeres t he
I mage signal which consists of either of the shape information indicating
whet her  @odes|lergithebyotompaping ithe malelilatéd aresdliteGt anteoatgatfikqnt or
not, or the transparency information indicating the synthesis ratio for
respect i veifhiewlof dthée hiimdtjeotr, “ehd sdwrpi“xdbpendilty idH eheBkbd8ction

n

as an encoding mode; and
encoding step for encoding the selected first difference value
D or the second difference values D’’, and the encoded mode output

by. the mode selection mode.

73. An image encoding method which receives two-dimensional
two-valued image signals as input signals and encodes pixels of the
input signals changing the pixel values, comprising:

change pixel detection step for detecting the pixels changing

. the pixel values and outputting the result as the detected change
pixels;

1st prediction step for predicting change pixels of the input
signals based on the pixels changing the pixel values of aiready )
encoded and decoded pixels by horizontally scanning the image
signals and outputting the result as 1st predicted pixels;

1st difference wvalue calculation step for calculating the
differences between the detected change pixel and the 1lst predicted

change pixel and outputting the calculated difference as 1lst



as an input inmage signal, conprising: bl ockin I ntegrating
p'l xel s which spacially and - 238- tenporaﬁl,gumjmgl H@Lt he
i nput image signal into a group and &8-putting the LASy :

i nformati on; 1st encoding step for selecting an encodi ng node fromthe
given set of encoding nodes for the pixel value information formed into

bl ocks by the bl ocking step, and encoding the pixel value information with
t he sel ect ed encoding node; 2nd encodi ng step for encodi ng the shape

i nf or mat | SHEEERENGSe VAEREASHAr ency i nformation formed into bl ocks by the

bl ocki ng step, ~and _the transparency information with the encodi ng node

sel ected i n2hAePIeAiGHQR ShEP sfarp prediching chapge ixals of okhe dewiitng al |
nmode-i dentifying information, each of which indicates the sel ected node
for each pignadsobasgdpen the piwatsehangiag Ehespiwednypluasoefrralingadind t he
pi xel value information; and t he outputs of the 1st, 2nd and 3rd
encodi ng saepiedandgecodpdipixed sthevertitkdd yoscaaning the image sigriaiege
encodi ng nmet hod whi ch recei ves two-di nensional inage signals consisting of
a pl ural i and cfuputdlingathe pradisitgdapsxehrab Eincb gperedibbed gmixelsynpri si ng:
1st change pixel detection step for detecting the pixels changing the
pi xel val ues2nyd stififeregcehealue- dabeukitdon stepgeforsicalatuliatinbe tieven
direction and outputting the detected 1lst change
differences between the detected change pixel and 2nd predicted
change pixel and outputting the calculated difference as 2nd
. . difference value D'’;
mode selection step for calculating the code lengths of the first
difference value D and the second difference 'value D'’ when
respectively encoded, selecting one having the shorter code length
by comparing the calculated results, and outputting either of “the
first” or “the second” as an encoding mode according to the
selection; and
encoding step for encoding the selected first difference value
. D or the second difference value D'’, and the encoded mode output

by the mode selection mode.

74. An image encoding method which receives image signals with
blocked shapes consisting of shape signals indicating the shapes
of objects and whether the pixel value of pixels are significant
or not and the pixel value signals as input signals and encodes the
input signals referring to reference images, comprising:

1st motion vector detection step for detecting motion vectors



' pgxel S; 2nd change pi xel detection step for det ect i“n_g t he pi xel s

39- changi ng the pixel val ues by _scanni ng theUﬂ m m and
decoded pixels in the given di recti on%fd out puttin ,mm um Hnd
change pi xel s; 3rd change pixel detection step fdr Het'ecti n§g the pixels
changi ng the pixel values by scanning the already encoded and decoded

pi xels in the given direction and outputting the detected 3rd change
pi xel s;

hange Rpi xe redi ction step f.or edi cti.n he 1st change
Dl el o' bagEdtts Hel it eh i B Soahet (e WF P Linh Je e SR 3
outputting the predicted c e pi xels; . predictjon error cal cul ation
ot or " LaP CRER RLsAHe a0, PO L e aRAL e thE ReTareach: WA and t he
predi cted change glxel s, and outputting the cal cul ated djffeggnc,e val ues
of change pi’&t BOTLPR compensaty |35ﬁ9e€9r0?‘°%‘rﬂfb'(‘ﬁ°ﬁ‘§e§?%ﬂ'am%lt R Fhg t he
di fference _values of change pixels to be encoded si %r,\al S. 79. An
i mage encBBRY FRddoiNehTREREFRRS 1R HSHBAstRm BPt iPRgiRetogRi e
consisting of_ a plurality of pixels as input signals  and encodes the sane,
conpri si ngixel Valéﬁzm@@ag'r >@é1|d| AHIBLisg seeprasatadpdxeil i usesignal s
changing the pixel values by scanning the two-dinensional image signal in
t he gi ven di rlah i dHffanencet paluen Falisulabient step hEonecpicwlating the
difference between the pixel value signal of the input signal and
the compensated pixel value signal, and outputting lst difference
‘ values;
1st encoding step for encoding the lst difference value;
2nd motion vector detection step for detecting motion vectors
the shape signal by comparing the shape signal of the input signal
and shape signal of the reference image;
2nd motion compensation step for motion-compensating the shape
signal of the reference image using the motion vector of the shape
signal, and outputting a compensated shape signal;
2nd difference value calculation step for calculating the
difference between the shape signal of the input signal and the
compensated shape signal, and outputting 2nd difference value;
2nd encoding step for encoding the 2nd difference value; and

3rd encoding step for encoding the motion vector of the pixel

value signal and the motion vector of the shape signal.

75. An image encoding method which receives the image signal

which consists of either of the shape information indicating whether



¢hange pixel prediction step for predicting change pixels based on encoded
and decoded pixel s and outputting the gjedi ct ed changil“ll“nl “I Bm)ﬂllll

pi xel s; predi ction error cal cul at#dh st ep for cal [ il

di fferences between the detected change pixels and pr edi ct ed change

pi xel s, and outputting the cal culated difference val ues of change pixels;
predi ction error encoding step for encoding the difference value of change

pi xel s and out puttjng.the difference value encoded, signal, . when the
Gl 1T er encE Wh Bt VaRITE oF Foee tge et s PR oo G URte S ELant, i el
nunber encodi ng step for cal cul ating the nunber of the i xels which are
DSt t1 ot Tt REeHSBAESI AR EATBry LoP 68T Lot Da tmER At or
above-descri bed, det ect ed change pixel and are not  positioned at the pixel
posi t i on SRFERELLKE Rl PEoRRe Fecte Rtithg RIS FahuentkrRFmati®encodi ng
the cal cul ated pi xel nunber, to output an pixel nunber encoded signal, when
t he dif f &SefBellpntcimage Hampd  pCBPrigingsss than the gi ven val ue; and
the prediction error encoding step and the pixel nunmber encoding step
perform ng ebtecking shenhifol tintegratiéngnpdxeds uwhidaBosgpacisligyalandnd t he
pi xel nunber encoded signal are uniquely identifiable thereby to output
t he preditemponadiyoroimzigitewishghbe inpart timage prigmhiadt dotioeargrours andt hi n
the given range, and to output the pixel nunber encoded signal when the
pr edi ct i ewtpuntbingstiveproip las plockedr amfpgmasibhe out put encoded signal .
1st encoding step for selecting an encoding mode from the given
. set of encoding modes for each piece of shape information formed
into blocks by the blocking step, the transparency information and
the pixel value information, and encoding each piece of information
with each selected encoding mode;
2nd encoding step for encoding all mode-identifying information,
each of which indicates the selected mode for each piece of shape
information, transparency information, and pixel value
information; and

the outputs of the 1st and 2nd encoding step being output as

encoded outputs.

76. BAn image encocding method which recéives the image signal
which consists of either of the shape information indicating whether
pixel values of respective pixels of an object are significant or
not, or the transparency information indicating the synthesis ratio
for respective pixel of the object, and the pixel value information,

as an input image signal, comprising:



80. “An i mage encodi ng et hod which receives two-dinmensi onal

-241- shape signal s indicating the area where pixel E's ”IIH
"obj ect exist and encodes the shape si 92331 s, conpri si ngHmmm um
area extracting step for extracting the significant ar éa Whi'ch "coft al ns

t he pixels representing an object fromthe input shape signal and
outputting a si gni ficant area range representing the range covering the

extracted SI fi cant rea, bl ocki.n step f or di ng t.he shape,. si gnal
into bl ocks eé’raﬁ‘?’tyl%‘fe%‘? pixels, ‘%’n&?% elv}t p£

j udgi ng mhether each Qf e re tive blocks oyt the bl ocki ng step
contai ns PREPFYMEY ﬁ?&l’l‘f:l ?e"&’- eﬁeﬁﬁlwqenélggﬁii’f &Rt 95PER ¥4t he

block at |east when it is judged that the block contains the significant
area; andoutputiing s’-‘tl’\?nigFPEBn?s RerkeshdstammtiRnishape encoded si gnal
being nade as encoded signals. 81. An inmmge encodi ng nethod which

recei ves two-kfithERcPeing stepdpr §$b¢ﬁ¢@%éﬂsﬁf&°ﬂh§gdﬁo® prom dhie givenpi xel s

as input signals and encodes the sanme, conprising i mage si gnal

separ at i oaetteH efrmodmsam@dem§qrh§ache@ee@ gafalshamtmfeqma@agn fotmede

signals, and outputting the separated imge signals as 2 or nore partial

i mge si ghate blocks kg tthenalrclsingnatep mnoding tsasppévencieiaformgt aon) east

one of the partial inmage signals as a target partial image signal and

encodi ng &hé sswicelingdedctr péecearfi informaigiorswijblaleach selguttechefisbding
mode;

. 2nd ericoding step for encoding the pixel wvalue information
formed into blocks by the blocking step with either of the encoding
modes selected by the lst encoding step;

3rd encoding step for encoding all mode-identifying information,
each of which indicates the selected mode for each piece of shape
information, the transparency information and the pixel value
information; and

the outputs of the 1lst encoding step, 2nd encoding step and 3rd

. _ encoding step being output as the encoded outputs.

77. An image encoding method which receives the image signal
which consists of either of the shape information indicating whether
pixel values of respective pixels of an object are significant or
not, or the transparency information indicating the synthesis ratio
for respective pixe_ls of the object, and the pixel value information,
as an input J‘;mage signal, comprising:

blocking step for integrating pixels which spacially and



..... I T =E T e e e L T PR

epcoded signal ; predi ction probability | cul ating step for
_predicting the non-target partial inmage signal whi chﬂiﬂ wlﬂ)ﬂﬂf”ﬁ“ mage
signal except the target partial img®ssignal on the joReslt ikt 1l I g e
signal decoded fromthe 1st encoded signal, and cal eculating the
pr.obability that the prediction conmes true, and outputting the calcul ated
predi ction probability; and 2nd i mage signal encoding step for

of decodi ng based on the prediction

det er m ni t he ree of . priqQrity : I )
pr obabi | i g@%?%ﬂﬁgtcg&ncbget%?brt%‘&i LEPh iFegBapignaly iagocal growm anckp, and
encoding the non-target partial J|mge signal using the encodi ng net hod
accor di ngou’EBu'itl"l’é“i'jég‘%r AFAR Fedlecksd ppfermation: 82. An inmmge
decodi ng nethod which receives encoded signals and decodes the sane,
conprising: 1St epeedindhgtep dorf seleiciad ay enhedimg tddd Siagnahetgiwat ai n
the encoded node and the difference value, and outputting the obtained
encodi ng Al engodbag moidgsafonrthe péxebtwlvedinfdimatdoneformhed irgo a
decoded difference val ue; 1st prediction step for predicting the
change piRdpcks bie thepublockinml sbeped and tdreqdingl tHemnpirglt kel ue
anong the already encoded and decoded pixels in the particular franme, and
out put t i ngnfeimathond witbdtipe xedlectedl shcpdiity adoeld; pi xel s; 2nd
prediction step for predicting the change pixel of the input signal, with
the notion c@mdersabdimg simpedonnendsditigiehecsitdi® A8 formation and the
transparency information formed into blocks by the blocking step,
. and the transparency information with the encoding mode selected
in the lst encoding step;
3rdencodingstepfbrencodingallnwde-identif?inginformation,
each of which indicates the selected mode for each piece of shape
information, the transparency information and the pixel value
information; and
the outputs of the 1st, 2nd and 3rd encoding steps being output

as the encoded output.

78. An image encoding method which receives two-dimensional
image signals consisting of a plurality of pixels as input signals
and encodes the same, comprising:

1st change pixel detection step for detecting the pixels
changing the pixel values by scanning the two-dimensional image
signal in the given direction and outputting the detected lst change
pixels;

2nd change pixel detection step for detecting the pixels



"t he val ue anong the al ready encoded and decoded plxels I n the

Jeference frame, and outputting the pr cted pixels a mm’ m
pi xel s; addition step for adding t ‘decoded differ mﬁlrlmuluﬂ L‘
1st predicted pixel when the node signal indicates the f'r arfe “priditti*on,

and addi ng the decoded difference value to the 2nd predicted pixel when
the node signal indicates the reference franme prediction; and t he

out put  of é%@ﬂ%tﬁf@ SLEeR Being stééﬁng{qgngﬁe pé]égéc%%%ser%% c?e% [y | mage

decodi ng net hod i ch receives encodéd signals and e St

conpri si Ng4gecode EB?& dsngn é:thfeeogigén Qﬁ(.:c Itggnt ?%Q?El d%B? Oﬁbgé

the encoded node an t he rence va &5

encodi ng n??&' nal and the obt ai ned d| fference value as a
decoded difter ené_@eﬂg’ﬁ%eigg 1st predi ctlon step for pr edicting the

change el t t n ased an t he el
val ug aﬁ;))rig t%fé:dalmr%gél%u 1@%&39& ta%c 13&03 Eﬁe%fglci& lﬁ‘ﬁ?: 1R &

t t tt th di ¢t I 1st
o edi ot od PRATRY e 'g%ﬂp VS BY Seaintel BhecrEisiny et i e
of the in nal th the potion conpensatjon, based on the el
changi nlg p#?f'é“fﬁ‘ﬂ@?"?&&u’en gl‘(?fé %’F&%?né?ﬁ{f’l)ﬂﬁép %@Qﬁa@g&eﬁeﬁ&{ﬁ by

hori zont al scanni n i mge signal, and outputting the predicted
pi xel s as S é&egﬁxels;

change pixel prediction .step for predicting the 1lst change
. pixels based on the 2nd change pixels and the 3rd change pixels and
outputting the predicted cflange pixels;
prediction error calculation step for calculating the
differences between the 1st change pixels and the predicted change
pixels, and outputting the calculated difference values of change
pixels; and
prediction error encoding step for encoding the difference

values of change pixels to be encoded signals.

79. An image encoding method which receives two-dimensional
image signals consisting of a plurality of pixels as input signals
and encodes the same, comprising:

change pixel detection step for detecting the pixels changing
the pixel values by scanning the two-dimensional image signal in
the given direction and outputting the detected change pixels;

change pixel prediction step for predicting change pixels based

on encoded and decoded pixels and outputting the predicted change



addi*tion step for adding the decoded difference value to the o

- 244- 1st predicted pixel when the_node signal in$' ll ﬂ'ction
by the horizontal scanning, and addingzghe decoded di "‘Hﬂﬂﬂul ﬁ"ﬂlﬁ Ho t he
2nd predicted pi xel when the node signal indicates the* pfedlct!orf by the
vertical scanning; and the output of the addition step being nmade the
change pi xel . 84. An inmage decodi ng net hod which recei ves encoded

signal s aggxeggcodes t he sane, conpri sing: 1st decoding step for
decodi ng € encoded signal to obtain the difference value of the pixel

| ue signal,_ and qutputting the .d ded pi xel | ue difference val ue;
\Z/ﬁdudecl)gi ng %‘T-ee%l q-‘l%'i'(’%ge(?lﬁagﬁg ERLe é’dpgéﬁﬂa?/ ?’lEJ) O‘Ei"lllé‘?”ﬁ'attﬁé‘g \(;itfhgerence

val ue of the_shape signal, and outputting the decoded shape difference

val ue:  CHEFRrERCER PREVEER FREACTARESS THANGeP VRl ieRd SEGAAFtES JB@en  t he
not i on vect,ori of %{le Ei xel  val ue sig&g}lﬁand the notion vectors of the
shape si gRZFeL8n P PHEPEFRENY F&euER ek dif{erencavalyns o€ changeand

t he decoded shape notion vectors; 1st notion conpensation step for
conpensat PA¥etBe pixel value signal of a reference i mage described bel ow
using the decoded pixel value notion vectors, and outputting the result of
the notion dRFAEKEHONETrEeYr eneashiguhstarefoperepding the didffierence valse

addition step for adding the decoded pixel value difference value and the
conpensat of ghiange piMals andautputihthothedi ffagendevalue encoded signal,

when the difference value of change pixels is less than the given

. value;

pixel number encoding step for calculating the number of the

pixels which are positioned between the immediately previous
encoded pixel and the above~described detected change pixel and are
not positioned at the pixel position where the prediction error
encoding step can encode, and encoding the calculated pixel number
to output an pixel number encoded signal, when the difference value
of change pixel is less than the given value; and

' the prediction error encoding step and the pixel number encoding
step performing encodings in which the difference value encoded
signal and the pixel number encoded signal are uniquely identifiable
thereby to output the prediction error encoded signal when the
prediction error is within the given range, and to output the pixel
number encoded signal when the prediction error is beyond the given

range as the output encoded signal.

80. An image encoding method which receives two-dimensional
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result of addition as a decoded pixel value signal as well as a pixel

- 245- val ue signal of a refer e i mage; 2nd IJ I on
step for conpensating the shape si gngﬂll' of a reference I!m mumﬂmmﬂ
bel ow usi ng the decoded shape notion vectors, and outputtiAg the"resul*t of
the notion conpensation as a conpensated shape signal; and 2nd

addition step for adding the decoded shape difference value to the

gggggg;aéﬁg%ée hé‘ﬂgnaﬁi[sg ’ﬁldic%‘éﬁgg”’tﬂét LE00 JfiGe! %%#Hés O%ﬁf@seﬂq{%g{e‘_ as a

strgnal as we a shape signal erence |
85. An i e | [ r iLves encod ' .and decodes
t he samggggﬁgrgjgﬁr%%nﬁegﬁgg?gge%is‘rl?éggt gbgqa&s,dgggg#ggf{@.e | nput encoded
signal to obtain_..the mode identif.ying information.indicating.gach encoding
ode-of -t e i PRE R SO R AR ST B O ShATHE ST e
i nformation; . .2nd decodi.ng step for decqdi ng, accordin t he obt ai ned
de | GBRER MRS PR ALK [ S EF R i SRees FrOR e Do
transparegcg in_forrf]iti n and %i,xel val ue_i nfornation; and reverse
bl ocki ngS8ERp TS ?’%@r"é’c‘ﬁ% £RE 3SIERLIFLApaTeR HARGTFPRReSERGH D ar ency
i nformati on and pixel value information ,output by the 2nd decoding step
and out pthei FANIHCWETIAGd theegitragtgehsignificant’ area;

blocking step for dividing the shape signal into blocks having
a plurality of pixels;

. shape encoding step for judging whether each of the respective
blocks output by the blocking step contains the significant area,
and encoding the significant area of the block at least when it is
judged that the block contains the significant area; and

the significant area range and the shape encoded signal being

made as encoded signals.

81. An image encoding method which receives two-dimensional
. image signals consisting of a plurality of pixels as input signals
and encodes the same, comprising:
image signal separation step for separating the image signal
into at least 2 image signals, and outputting the separated image
signals as 2 or more partial image signals;
1st image signal encoding step for selecting at least one of
the partial image signals as a target partial image signal and
encoding the selected target partial image signal to output a 1lst

encoded signal;
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86. An image decodi ng net hod which recei ves encoded $i gnal s as

consi sting of a plurality of pixels, PBRprIsing ndmll@llﬂlﬂuﬂlll ll i

detection step for detecting the pixels changing the pixél Val bes®bys *
scanning the already decoded pixels in the given direction and outputting

the detected 2nd change pi xel s; 3rd change pi xel detection step for
detecti t d
decoded pi xars %ﬁe%w%ﬁc@cfﬁ%éﬁ%nﬁgﬁ? Y 35" BheRick M 2T

h I f dict .1st.ch
pixel's BoBcrABISC Ry R tBet s o B LA O 23 R R e B 9t P88 hange

pi xel s and out puttin ted change |xe on error
Flecodt ng SePBRtr bhe d%%m@nggfﬁ nﬁnﬁgeeﬁegas saPasi8 Shicien P
prediction ercor utting eobt edlc ion e \
change piStgpPa eesﬁ?%ﬁgs#’gf“ ftbre &ﬁg te?)"l rﬁfﬁﬁé‘ a%f"?@l t%?ld
prediction out putti ng the 1st chan i xel an pi xel val ue
decodi ngP§PgB£’F5)?~t¥ﬁeE f nfe t%rﬁﬂj)f"é:lm?}alcﬁﬁgs gﬁ‘é%urﬁ’}ﬁig Wtf:hﬁgetgﬂoul d be
no pi xel s changi ng pi xe] val ues _between the i medi ately previous decoded
change pFReFusfbedspredifidjon prebability; and
2nd image signal encoding step for determining the degree of
priority of decoding based on the prediction probability calculated
‘ by the prediction probability calculation step, and encoding the

non—-target partial image signal using the encoding method according

to the determined degree of priority.

82. An image decoding method which receives encoded signals and
decodes the same, comprising:

decoding step for decoding the encoded signal to obtain the
encoded mode and the difference value, and outputting the obtained

' encoding mode as a mode signal and the obtained difference value

as a decoded difference value;

1st prediction step for predicting the change pixel of the input
signal based on the pixel changing the value among the already
encoded and decoded pixels in the particular frame, and outputting
the predicted pixels as 1lst predicted pixels;

2nd prediction step for predicting the change pixel of the input
signal, with the motion compensation, based on the pixel changing

the value among the already encoded and decoded pixels in the



87. *An i mage decodi ng method which receives the encoded

e o ancodag and ot put o ho-dagge sl gnel o wnmmmﬂu MR-
change pi xel detection step for detecting the pixels changln thé‘pﬁxe#

val ues by scanning the already decoded two-di mensi onal inmage signal in the
given direction and outputting the detected change pixels; change

pi xel prediction step for predicting change pixels on the particular

scanni ngreferenns efirame hen@lepé§pé§tstn§g epiprelddctadd pdeegst tdshglshe
result as predicted change pixels; node decodi ng step for decoding the
i nput enpoeldictad)pixelsad | udgi ng whether the input signal is the

di fference val ue encoded signal or pixel nunmber encoded signal, and

out putti ng taelitiidenstéyi fur siddial; the dewaitic tifferencs widemditogtheep for
decoding the difference value encoded signal and outputting the decoded
predi cti bstepredivbed pirel i wieer | £ye npodé gsagnahdindi estddetleac fidane

di fference val ue signal; 1st change pi xel decoding step for adding the

predi ct efreibetgiton Piatkl adddnihehdededsded el firepreckaleadd ehép2adi ng the
result of the addition as a 1st decoded change pixel, when the identifying

si gnal i pgbeptesd pigeenariethdider o1gRal ahdecsteddhe refefsKtsirange pi xel

decodi ng step for decodi ng the nunber of pixels which are not positioned

at the ppxehiPosdd; amy of the decoded prediction error between the
| nmedi atel y previous decoded change

. the output of the addition step being made the change pixel.

83. An image decoding method which receives encoded signals and
decodes the same, comprising:

decoding step for decoding the encoded signal to obtain the
encoded mode and the difference value, and outputting the obtained
encoding mode as a mode signal and the obtained difference value
as a decoded difference value;

1st prediction step for predicting the change pixel of the input

. signal, based on the pixel changing the pixel value among the already

encoded and decoded pixels, by horizontally scanning the image
signal, and outputting the predicted pixels as 1st predicted pixels;

2nd prediction step for predicting the change pixel of the input _
signal, with the motion compensation, based on the pixel changing
the pixel value among the already encoded and decoded pixels, by
horizontally scanning the image signal, and outputting the
predicted pixels as 2nd predicted pixels;

addition step for adding the decoded difference value to the



*pixel* and the detected 1st change pixel fromthe encoded ix'el nunber
;248- signal, and obtaining the positions of changeﬁmﬂ

the nunber of the decoded pixels, angddoutputting the obt ' ﬁﬂmmnﬁﬂmﬂm
2nd decoded change pixel's, when the identifying signal indicates t'he® *

encoded pi xel number val ue signal; change pi xel selection step for

sel ecting the 1st decoded change pixel or the 2nd decoded change pi xel
according to the identifyin signal to output the sane; and change
pi xel deg(?d'& Ryediehed @#Xééc\?}‘éﬁrhg heoqst sétneghlindd catessthe prediatibher e

shoul d be no pixel s changi ng pi xel values between the immediately previous
decoded &¥akkp hpriepntal scaaning, avHadgdngithe decoded dBfferencermgdudecodi ng
met hod whi ch receives encoded signals and decodes the sane to output

t wo- di nertsi dlbel 20kapredighetl spixebressmttiheg ridde aigaabhendithtes exést

pi xel s representing an object, conprising: significant area decodi ng
step for piredaddthontine v odetisalnstanninght ahdi ng rect angul ar areas where
there exist the pixels representing an object, and outputting the obtained

areas as sitme foutput afetle additibapsetéle Hrdngimsde He lchandal paxuhet her
each of bl ocks having a plurality of pixels contains the significant area

or not, and when it is judged that the block contains the significant
area, encoding at least the significant area of the block, and outputting

t he 84. An image decoding method which receives encoded signals and

decodes the same, comprising:

1st decoding step for decoding the encoded signal to obtain the
difference value of the pixel value signal, and outputting the
decoded pixel wvalue difference value;

2nd decoding step for decoding the encoded signal to obtain the
difference value of the shape signal, and outputting the decoded
shape difference value;

3rd decoding step for decoding the encoded signal to obtain
the motion vectors of the pixel value signal and the mofion vectors

. of the shape signal, and outputting the decoded pixel value motion

vectors and the decoded shape motion vectors;

1st motion compensation step for compensating the pixel value
signal of a reference image described below using the decoded pixel
value motion vectors, and outputting the result of the motion
compensation as a compensated pixel value signal;

1st addition step for adding the decoded pixel value difference
value and the compensated pixel value signal, and outputting the

result of addition as a decoded pixel value signal as well as a pixel



dgcoded result as decoded bl ock shape signals; and

« 249- reverse blocking step for integrating the

si ghals to constitute a two-di nensi on§45°shape signal, a mm ﬂ umﬁ
constituted two-di nensi onal shape signal. 89. Ani mage eco Ing "«

nmet hod whi ch receives encoded signals and decodes two-di nensional inmage
signal s consisting of a pIuraIity of pixels to output the sane,

conprisin e naI decodi ng step for decodi ng the encoded
V%Praeoa%gaﬂ Pk e

si gnal s (‘?Bﬁﬁdug‘?%al s; i mge prediction step for
predicting a outputtln | si.gnal_s mhlch have not decoded by the 1st
i mage Si gnal L EOELRE %‘?‘&? §Bd5ft?rP for compgasatipmtiehansedighal he 1st
i mage signal decoding  step predi ction probabili cal cul ation step
for cal cQfad |rﬁ§e5ﬁacedm<ﬂ¢$@rw Pelsapsing yhemchéd ghandi mobion mage
signal comes true; 2nd i mage signal decoding step for decoding the

encoded IEGRAFS, %M(ﬂﬂtﬂ@tmgu’@hwmuﬂheoﬂé@eemommprGCtmpenﬁaamonrais ng to
the prediction probability calculated by the prediction probability
cal cul at Pofrcspepsated shapejsdgnadl; sanhal integration step for integrating
the outputs of the 1st image signal decoding step and the 2nd i mage si gnal
decodi ng sty adddtienisiepnfor kédingdbesignmaleddhape dif fexrdrver vadbgeded by
the 1st image signal decoding step nor by the 2nd i mage si gnal
to the compensated shape signal, and outputting the result of the
addition as a decoded shape signal as well as a shape signal of a

reference image.

~ 85. An image decoding method which receives encoded siénals and
decodes the same, comprising:
1st decoding step for decoding the input encoded signal to obtain
the mode identifying information indicating each encoding mode of
the shape information, transparency information and pixel value
information;

. 2nd decoding step for decoding, according to the obtained mode
identifying information, the blocked shape information,
transparency information and pixel value information; and

reverse blocking step for integrating the blocked shape
information, transparency information and pixel value information
output by the 2nd decoding step and outputting the decoded image

signal.

86. An image decoding method which receives encoded signals as



decoding step, with the image signal predicted by the image' R

,brediction step, and outputting the decoded i nage signal.
recordi ng medi um whi ch records an i me@é6-encodi ng program MHHUﬁm&ﬁuﬂﬁm,
t wo- val ued i mage signals as input signals and encodes pixets cof Lt
si.gnal s changi ng the pixel values, the inmage encoding program conprising:
change pi xel detection step for detecting the pixels changing the pixel
val ues and outputting the result as the detected change pixels; 1st
predi ct i dRPste PEBRLS ARt PREOERRNJESpi Saslisenshenshpdmagsi gHgnalisased on
the pi xels changing the pixel values of already encoded and decoded pixels
in the p&anségtangfehim Plaraldbypaft Phyelshecomprdsings 1st predicted

pi xel s; 1st difference value calculation step for calculating the
di fferences Bedwebang@epdrebcdetiechioge sperelforaggteptingt theediicteds
change pixels to output the calculated difference as 1st difference values
D; mangisgdi the @ixstlepalves grye dicanniggchbe el neiaxlyl deoddedhpixeiist
signals, along with the notion conpensation, based on the pixels changing
t he pi xelirvaiheegyivienaldieadyiencadddocatgutieihmylethegidetiexticdl 2nef exhanese f r ames
to output the predicted result as 2nd predicted pixels; 2nd
di fferengdxedkyie cal cul ation step for calculating the differences between
t he detected change pixels and the 2nd predicted
3rd change pixel detection step for detecting the pixels

changing the pixel values by scanning the already decoded pixels

' in the given direction and outputting the detected 3rd change

pixels;

change pixel prediction step for predicting 1lst change pixels
described below based on the 2nd change pixels and the 3rd change
pixels and outputting the predicted change pixels;

prediction error decoding step for decoding the input encoded
signals to obtain the prediction error and outputting the obtained
prediction error;

' 1st change pixel decoding step for adding the predicted change
pixel and prediction error, an.d outputting the 1lst change pixel;
and

pixel value decoding step for decoding the pixel values,
assuming that there should be no pixels changing pixel values

between the immediately previous decoded change pixel and 1st change

pixel.

87. An image decoding method which receives the encoded
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chanbe pi xel s to output the calculated difference as 2nd difference

«.251- values D '; node sel ecti nbstep for cal cuumlmﬁmnﬁuﬂmmnl
| engths of the first difference val ut and the secondiiid] rignIc iAo
D* when respectively encoded, and selecting the value having the shorter
code length by conparing the calculated results, and outputting either of

"the first" or "the second" depending on the selection as an encodi ng

de; —di j sien ' | ectied fi.rst diff
val e D o HECRSIANAD R, SRl ROBATRHIG 3R Rt enl R put

by the moge t tep. 1. A recqrding di,um whi ch records an
i mage encodi%?‘%?o%f%‘nﬁis\ﬂhi%%d rEEETEs %-odﬁ%ﬁé‘ﬁ& (’Jﬁgl IMAFS 1R -Smage

signal s | npU signal s and encodes pixels of the input signals changing
t he pi xe?gon@é:&&ég?‘t he i mage encodi ng program conpri si ng: change pi xel
detection step _for detect,,i the pixels changing the pixel values and

out put ting tﬁga?%ilﬁ eisd?ﬂ%dah%é{tsa g‘?\"aﬁiﬁéedﬁ%’%@l’%{e pixels ghangdagct i on
step for predictin chang)e gi xel s of the_input signals based on the pixels
changi ng tg’r?ep&?‘? | YR Yo PCanRng) Fhecalarrdy Segoded otwerdinansional

hori zontal | y scanning, the image signals and outputting the result as 1st
pr edi ct edMF9LeSignal "in jthe givep, dhEectign@ndaputputting sthe detected
calculating the  differences between the detected change pixel and the 1st
pr edi ct eFH3EHENBEXBL%El and outputting the cal cul ated difference as 1st

change pixel prediction step for predicting change pixels on
the particular scanning line based on the detected change bixels
and outputting the result as predicted change pixels;

moc'ie decoding step for decoding the input encoded signals and
judging whether the input signal is the difference value encoded
signal or pixel number encoded signal, and outputting the
identifying signal;

prediction error decoding step for decoding the difference value
encoded signal and outputting the decoded prediction error when the
D identifying signal indicates the encoded difference value signal;

.1St change pixel decoding step for adding the predicted change
pixel and the decoded prediction error and outputting the result
of the addition as a 1st decoded change pixel, when the identifying
signal indicates the encoded difference value signal;

2nd change pixel decoding step for decoding the number of pixels
which are not positioned at the pixel positions of the decoded
prediction error between the immediately previous decoded change

pixel and the detected 1st change pixel from the encoded pixel number



-352-  ° difference values D 2nd prediction step for predicting

change pixels of the input signals based on the pix ' pi xel
val ues of already encoded and decode¥#8pi xel s by verTQi‘!ﬂ“mT Emn:n"t he

i mage signals and outputting the predicted pixel as zZndepredircted pixels;
2nd di fference value calculation step for calculating the differences

bet ween the detected change pi xel and 2nd predi cted change pixel and

out putti n_lg_] th c%]l’dcugat ed, di %erenc_e as 2nd difference value D '; node
sel ect i ofitgRRpr B CRFRLTLRY fySt PRStRNY efigthangst Pirels hesed enrthe ence
val ue D and th(;:%ge ong difference value D' when respectively encoded,

sel ect i nJEBREr i% RECLSS Migie 180 dBNE HRENELHDT cEip SbtAdnedcresidul at ed
results, and outputting either of "the first" or "the second" as an
encodi ng2fivihs deeenier RBange PRxelsemien e idertifyingesignsilnindicatdsr
encoding the selected first difference value D or the second difference
val ue D theaercedrd @igedenumber kYsusighbali he node sel ection 92. A
recordi ng medi um whi ch records an i nage encodi ng program which receives

i mage si gnalghanigeipikek ketectingrestemw fior sellegt biig shedst deapusidschardjecat i ng
t he shapes of objects and whether the pixel value of pixels are

si gni fi cpakebrombhedirgl tHheoged ehange ys :silgaaterding hputhe Sdgmed Syiang
encodes the input signals referring to reference i mages, the inmage

encodi ngspgngt ae cofputsthg: same; and

' change pixel decoding step for decoding the pixel values,
assuming that there should be no pixels changing pixel wvalues

between the immediately previous decoded change pixel and the 1st

change pixel.

88. An image decoding method which receives encoded signals and
decodes the same to output two~dimensional shape signals
representing the area where there exist pixels representing an
object, comprising:

. significant area decoding step for decoding the encoded signals,
obtaining rectangular areas where there exist the pixels
representing an object, and outputting the obtained areas as
significant areas; |

shape decoding step for judging whether each of blocks having
a plurality of pixels contains the significant area or not, and when
it is judged that the block contains the significant area, encoding
at least the significant area of the block, and outputting the

decoded result as decoded block shape signals; and



1¢t 'notion vector detection step for detecting notion vectors of the pi xel

val ue signal by conparing the pixel value signal of ' ' and
the pixel value signal of the referen®® mage; mmmmnm!,mﬁgmsation
st-ep for notion-conpensating the pixel value signal ef ¢he refesenee i nage
using the notion vector of the pixel value signal, and outputting a

conpensat ed pi xel val ue signal; 1st difference val ue calculation step
for calcul ati nget h%p%ﬂi ff.eren?c:e bi_et Weeg theﬁg{ xel val ue, sj gnal of the i nput
signal and CRECESHRIATEY SFRRIERAANESIFYTHIY thaerrdsst Plrgkishape
difference, v Iuet§'; 1st encoding step for encoding the 1st_difference
val ue; Slng‘?ﬁ'sm) PorCRidiutset 8ct P Simensienalieth@Pengsiehabn \and or s
t he shape si g&al, by conparing the shape signal of the input signal and
shape si PRIPYW-inge ther EPRFERYIRM) &wo-dimensional shapenpaarali on step for
not i on- conpensating the shape signal of the reference i mage using the
notion vector of the shape signal, and outputting a conpensated shape
si gnal ; 2nd difference value calculation step for calculating the
di ff erence b&8Pwdihimage slesodisggretihask which repgeives gnabdedigignals and
conpensat ed shape signal, and outputting 2nd difference val ue; 2nd
encodi ng dacaslesotw ingjonad Lrapelsigeabsconsasuing afida plurdddtereddi ng
step for encoding the notion vector of the pixel value signal and the
moti on vepixglsofto betphbpehsispme,. comprisi®@: A recordi ng nedi um whi ch
records an image encodi ng program
. 1lst image signal decoding step for decoding the encoded signals
and outputting 1lst decoded signals;
image prediction step for predicting and outputting image
signals which have not decoded by the 1st image signai decoding step,
based on the image signals decoded by the 1st image signal decoding
step;
prediction probability calculation step for calculating and
outputting the probability that the predicted image signal comes
true;
. 2nd image signal decoding step for decoding the encoded signals
which are input with the degree of priority according to the
prediction probability calculated by the prediction probability

calculation step; and

decoded signal integration step for integrating the outputs of
the 1st image signal decoding step and the 2nd image signal decoding
step, and replacing the image signal which is neither decoded by
the 1st image signal decoding step nor by the 2nd image signal

decoding step, with the image signal predicted by the image
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- 254- whi ch receives the imge signal which consists of either the

shhape information indicating whether or not pixel values '

pi xel s of an object are significant, gp.the transparency ”mmmﬁmﬁmnﬂum
i hdi cating the synthesis ratio for respective pixels of the object¥ and-
t e pi xel value information, as an input inmage signal, the inmge encoding
program conpri si ng: bl ocking step for integrating pixels which
spacially and tenporally coincide with the input inmage signal into a group
and out puedisgidhet@EURNAS olitPekeithg Rher A8LAMY imagelSlighAtodi ng step for
sel ecting an encoding node fromthe given set of encoding nodes for each
pi ece of shape information formed into blocks by the bl ocking step, the
transparency information and the pixel value information, and encodi ng

each pi ece 9b. IMkacBRALAY mathildh FREM, SRLBELELPRRAGL UndBitg progffl

encodi ng step for encoding a node-1dentitTying rnformation,”™ “e
transpar Sheo T of St on, +1u84 1RG0 ARate O RGN AR bigaes
04 A 1 cBoerE PR InBRe Fa e IhE g Rre TR b e e RS, THpRR
recei vesehggdi@%goﬁ%%%%ggﬁgg%nsi sts of either of the shape

informatiron 1n el val ues of respective pixels of an
object are Sci:. r}ligfei ﬁgzrétel OJetrela%tt’iogr s{gehpe ftorragéstpeacrtel%%ytf.mg fpOJ‘.rxrg?Ltsi gﬂanging
the pixel values and outputting the result as the detected change
. pixels:;
1st prediction step for predicting change pixels of the input
signals based on the pixels changing the pixel values of already
encoded and decoded pixels in the particular frames and outputting
the result as 1st predicted pixels:;
1st difference value calculation step for calculating the
differences between the detected change pixels and the 1st predicted
change pixels to output the calculated difference as 1st difference
. values Db;
2nd prediction step for predicting change pixels of the input
signals, along with the motion compensation, based on the pixels
changing the pixel values of already encoded and décoded pixels in.
reference frames to output the predicted result as 2nd predicted
pixels;
2nd difference value calculation step for calculating the
differences between the detected change pixels and the 2nd predicted

change pixels to output the calculated difference as 2nd difference
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- 255- i ndi cating the synthesis ratio for the respecti ve pixel of the

obj ect, and the pixel value information, as an input inag

I mage encodi ng program conpri si ng: -251p)| ocki ng step for e,mummlmmﬂﬂm
whi ch spacially and tenporally coincide with the input indge signat Into a
group and outputting the group as bl ocked information; 1st encodi ng
step for selecting an encodi ng node fromthe given set of encodi ng nodes
for each piece of shape information forned into blocks by the bl ocking
step andve&hees rXnsparency i nformati on, and encodi ng each piece of

I nformation with each sel ected encodi ng 2nd encaodi ng_step for
encodi ng t hegsie@eleinn $¢ﬁR)?%FPSﬁ“l$%¥%'éP¢ Fege bEBEKRS 8% theef Wisticki ng
step with either of the encoding nobdes selected by the 1st encodi ng step;
3rd encodififeserge f vrlemcBdiang dihe megrondchitfferiengei vrdpaa’dn wheslach of
whi ch indicates the sel ected node for each piece of shape |nformat|on t he
t r anspar zrepechivelmencededd amt sslectinglthe vidherhawing thenghortexn he

out puts of the 1st encoding step, 2nd encoding step and 3rd encoding step
bei ng outpde hsngthe ancoipdrbng pthes calculated. resuldser dndgonephtianghi ch
records an i nmage encodi ng program which receives the inmage signal which
consi st sedthertdertihle fhesshape “thef secwmtdodepediding iory theesakecpiorel

val ues of respective pixels of an object are significant or not, or the

t r anspar ascyni shesdirig aode; and

encoding step for encoding the selected first difference value
. D or the second difference values D’'’, and the encoded mode output

by the mode selection step.

91. A recording medium which records an image encoding program
which receives two-dimensional two-valued image signals as input
signals and encodes pixels of the input signals changing the pixel
values, the image encociing program comprising:

change pixel detection step for detecting the pixels changing
. the pixel values and outputting the result as the detected change
pixels;

1st prediction step for predicting change pixels of the input
signals based on the pixels changing the pixel values of already'
encoded and decoded pixels by horizontally scanning the image
signals and outputting the result as lst predicted pixels;

1st difference value calculation step for calculating the
differences between the detected change pixel and the 1st predicted

change pixel and outputting the calculated difference as 1l1st



- 256-
obj ect,

pi xel s which spacially and

i ndi cating the synthesis ratio for respective pixels of the

and the pixel value information, as an input i mage“ ' gl .
i mmge encodi ng program conprising: -252-bl ocking step for i MH ,“m fl,””!'l
tenporally coincide with the inptt 9 nage®si g

into a group and outputting the group as bl ocked information; 1st

encodi ng
encodi ng
bl ocki ng
encodi ng

the transparency information with the encodi ng node sel ected
encodi ng Siagls basedren dieopinglst Spangingeibedbinplavelinedeof dukneady ng

i nformati

i nformati

step for selecting an encodi ng node fromthe given set of

na

.fnge?s for th&%ixel value information forned into blocks by the .

TeRRG ¥R

¥ the pixel value information with the sel ected

node; 2nd encodi ng_step for encodi ng the shape information and

the transpafBABreHSion: FERPfIRPgedicting ¢hRads Pl HPEckhaginRuty,

in the 1st

and

on, each of which indicates the selected node for each piece of
shape i rénsaded and depeded pixedsdcyervicalint somning the ipagel sigrails

on; and the outputs of the 1st, 2nd and 3rd encodi ng steps
bei ng outgngd ougputhingnthelamresliigbed. pixel as Ihd predioted rpaxekium whi ch
records an i mage encodi ng program which receives two-dinensional

I mage

si gnal s conskedi dgfferencel vahbet gabfulatdeins step Mnn «dlgndlat iagd tdhecodes

t he sane,

the i mage encodi ng program conpri sing:
differences between the detected change pixel and 2nd predicted

change pixel and outputting the calculated difference as 2nd.
difference value D'’;

mode selection step for calculating the code lengths of the first
difference value D and the second difference value D'’ when
respectively encoded, selecting one having the shorter code length
by comparing the calculated results, and outputting either of “the
first” or “the second” as an encoding mode according to the
selection; and

encoding step for encoding the selected first différence value
D or the second difference value D’’, and the encoded mode output

by the mode selection .

92. A recording medium which records an image encodihg program
which receives image signals with blocked shapes consisting of shape
signals indicating the shapes of objects and whether the pixel value
of pixels are significant or not and the pixel value signals as input
signals and encodes the input signals referring to reference images,

the image encoding program comprising:



1st ‘change pixel detection step for detecting the pixels changlng t he
pi Xel val ues by scanning the two-di nensional inage signha

direction and outputting the detected58st change pixels; “"["Emﬁ mmgﬂ IIII
pi xel detection step for detecting the pixels changi ng t he' pixelt vl uds by
scanning the already encoded and decoded pixels in the given direction and -
outputting the detected 2nd change pixels; 3rd change pi xel detection
step for detectln the pi xels changing the pixel values by scanning the
al ready encodd %éond@%ﬁa§ddﬁFﬁ%F%Pn¢$tB§ef@¢ﬁ@ﬁ£€tiegumnnxundecuopatt|ng
the detected 3rd change pixels; change pi xel prediction step for

predi cti A§ trR pistelc Néggé siAnasl Sybacmpaning hdeopixehavajmepisighalaofl t he
3rd change pixels and outputting the predicted change pixels;

predi ct i Shedmpuit sigral anddrthespépel valoel sigraili of thecref fdretec image pet ween
the 1st change pixels and the predicted change pixels, and outputting the

cal cul ated disftf Bothor coripeasabion isirgeforinatlon-combensatingaticpiggler r or
encodi ng step for encoding the difference values of change pixels to be

encoded vajunelsignal of th¥/ referenuy dinage rexiingnthbindt icaCeédiSor b BREE
encodi ng program which receives two-di mensional inmage signals consisting
of a plpierél trplaé siignals aam sutpiit tingRAtamputtb RSB K1 888 gnhle | Mage
1st difference value calculation step for calculating the
difference between the pixel value signal of the input signal and

the compensated pixel value signal, and outputting lst difference
values;

1st encoding step for encoding the 1st difference value;

2nd motion vector detection step for detecting motion vectors
the shape signal.by'comparing the shape signal of the input signal
and shape signal of the reference image;

2nd motion compensation step for motion-compensating the shape
signal of the reference image using the motion vector of the shape

" signal, and outputting a compensated shape signal;

2nd difference value calculation step for calculating the
difference between the shape signal of the input signal and the
compensated shape signal, and outputting 2nd difference value;

2nd encoding step for encoding the 2nd difference value; and

3rd encoding step for encoding the motion vector of the pixel

value signal and the motion vector of the shape signal.

93. A recording medium which records an image encoding program



- 258- encodi ng program conpri sing: change pi xel detection step for.
detecting the pixels changing the pixel values by scanning the

t wo- di mensi onal inmage signal in the-2§tven direction and o Hmu“”w”",
det ect ed change pi xel s; change pixel prediction step Hg il
change pixel s based on encoded and decoded pixels and outputtindg tfe * *

predi cted change pixels; prediction error cal culation step for
calculating the differences between the detected change pixels and

pr edi ct eYhEB FRCeiypRthe image signadt virirh gensbs it etthey theeshare/al ues
of change pixels; ~  prediction error encoding step for encoding the

di f f er enéafounafelon ingdhaatingiwhethezndr it pikehgvalvesd off cespectifng ue
encoded signal, when the difference value of change pixels is |less than

t he gi vepixelhs ¢f;an objghiare sighbfieantnddnghsettepniparemty ihfiormatidre nunber
of the pixels which are positioned between the i medi ately previous
encoded phdiétating the synshesile satibeftbmeespea vehpingd oo £ ddheaslsjexts, not
positioned at the pixel position where the prediction error encoding step
can encodrd thedpixelodalge ihformdttidmt ad gni keputnimdps signadyithet imagd xel
nunber encoded signal, when the difference value of the change pixel is

| ess t haentdbéing \prrogramueomariking: t he prediction error encoding step and
t he pi xel nunber encoding step perform ng encodings in which the

di fference wiloskingcatesd Sogntitayhting PBixelisnwkieh epedadly g are
uni quely identifiable
temporally coincide with the input image signal into a group and
. outputting the group as blocked information;
1st encoding step for selecting an encoding mode from the given
set of encoding modes for each piece of shape inférmation formed
into blocks by the blocking step, the transparency information and
the pixel value information, and encoding each piece of information
with each selected encoding mode;
2nd encoding step for encoding all mode-identifying information,
each of which indicates the selected mode for each piece of shape
‘ information, transparency information, and pixel <value
information; and
the outputs of the 1st and 2nd encoding step being output as

encoded outputs.

94. A recording medium which records an image encoding program
which receives the image signal which consists of either-of the shape
information indicating whether pixel values of respective pixels

of an object are significant or not, or the transparency information
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-259-' thereby to output the prediction error encoded signal .when the
prediction error is within the given rapge, and to output the pixel nunber

encoded signal when the prediction erf¥ i s beyond the gi vemmumlﬂ"mm‘w
out put encoded si gnal . 98. A recording nmedi um whichif m’
encodi ng program which receives two-di nensi onal shape signal s inbichtihg*
the area where pixels representing an object exist and encodes the shape

he area whe . et d encodes

xiract] g S e T, A A Retd B TRl ospect Y Ginas A he
I xel ti | act .1 ' t h , Si al d outputti

Gl i 11 cont S o oe PUEL o b Eemidich, AL SBciin SneSaiaiton |

signific aJ ea, l.ocking step for.djviding the shape signal into
bl ocks hgﬁeng gepleﬁlrcgﬁilgg Bfgﬁ%l%o,mpnsm%hape encodi ng step for judging

whet her each ﬁ;’ &Ee re%pect've . bl ocks .output by the blocking step contains
the significRnPCkiBd, StERy oftRpTATING; pixeleaiihighesPacicfdyblanek at
| east when it i m udged_ that  the block contains the significant area; and
the si gni fFRARALEYeSOMBR{Ee drkh Abeskapit dRaggcsianaindntbes ngroumemdas
encoded signals., 99. A recording nedi um which records an inmage
encodi ng %&f@)’r%n%P@th%%i%sblthi ifrymatdioni nage signal s consi sting
of a plurality of pixels as input_signals and encodes the sane, the inmage
1st encoding step for selecting an encoding mode from the given
set of encoding modes for each piece of shape information formed
' into blocks by the blocking step and the transparency information,
and encoding each piece of information with each selected encoding
mode;
2nd encoding step for encoding the pixel value information
formed into blocks by the blocking step with either of the encoding
modes selected by the 1st encoding step;
3rd encoding step for encoding all mode-identifying information,
each of which indicates the selected mode for each piece of shape
. information, the transparency information and the pixel wvalue
information; and

the outputs of the lst encoding step, 2nd encoding step and 3rd

encoding step being output as the encoded outputs,

95. A recording medium which records an image encoding program
which receives the image signal which consists of either of the shape
information indicating whether pixel values of respective pixels

of an object are significant or not, or the transparency information
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- 260- encodi ng program conpri si ng: i mge signal separation step for -
seéparating the inmage signal into at lzgg_st 2 image signals, {1dui

t he separated image signals as 2 or nore partial inmage si drmm,,m[lmﬁaﬂm,
i mage signal encoding step for selecting at |east one of the partia
signals as a target partial image signal and encoding the selected target
partial image signal to output a 1st encoded signal; prediction

probabi I i %q]i%fa';ﬁg&%gﬁ%@agﬁgﬁ@si%ae&s@ﬁ L@%Xécéetgtvergﬁ%eél%r L nBAK %t,! mage

si gnal whi I mage sign the target parti | mage
signal o [ gggﬁi Si,gn . : S

si gnal , }nﬁc#" g%??’}’%tﬁ%iﬁéh pro ta |rP’i tg%/ a@%‘%@?ﬁ’éﬁp@%ﬁ%'gﬁ?ﬂdnttggms rue,

and outputting th Lcul at ed. prediction probability; and 2nd i mage
si gnal en%?ﬁcﬁ‘é’gsggﬁ(g\?‘%‘?‘ J&%?%Iflrﬁnlrﬂ%ﬁg the degree of priority of decoding

based on the '

Il CLi bilit l.cul at.ed. by.t.h di,
probabi [ i fty P?t?’g If‘gg: %?feg'[ 3‘%% ;*fiutgﬁ%gzc d'%légaptlﬁ‘@e lsn ﬁ‘ rgsé%%cbé g’glarfqmge
or Dot 1y teltboralagt et it RECLIRAmARS: SR LHTS ArgEoud e ng

program whi ch receiyes encoded si gnal s,agd decodes the sane, the inage
decodi ng PHRFHTGo kBRI SFAP as b i APTFRP-¥BY decodi ng the encoded

signal to obtain the , encoded node and the difference val ue, gnd out putting
t he obt ai ned 1st encoding step for selecting an encoding mode from the given

set of encoding modes for the pixel value information formed into
. blocks by the blocking step, and encoding the pixel wvalue
information with the selected encoding mode;
2nd encoding step for encoding the shape information and the
transparency information formed into blocks by the blocking step,
and the transparency information with the encoding mode selected
in the 1st encoding step:
3'rd encoding step for encoding all mode-identifying information,
each of which indicates the selected mode for each piece of shape
. information, the transparency information and the pixel wvalue
information; and
the outputs of the 1st, 2nd and 3rd encoding steps being output

as the encoded output.

96. A recording medium which records an image enéoding program
which receives two-dimensional image signals consisting of a
plurality of pixels as input signals and encodes the same, the image

encoding program comprising:
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-261- encodi ng node as a node signal and the obt aj | al ue
as a decoded difference val ue; 1s%quredi ction stegm !} |Lﬂnamt he
change pixel of the input signal bas&d on the pixel ne s e

anong the already encoded and decoded pixels in the particular frane, and
outputting the predicted pixels as 1st predicted pixels; 2nd
prediction step for predicting the change pixel of the input signal, wth

the notion c en L on, . e e pLxe ngi the mal ue.anmpng the
al r eady encogge% Sﬁ%%eecgﬁg%fpaﬁg%s{?%ntﬁéeérg%rg%%%c?lrnaﬁm?h an 16%?%utti ng
the predicted.pixgls as 1s redicted pi.xels; addition step for adding
the Beco iRy oFincixeh 18 P58 he SSahiife fe, e RfiRen=iRedL: Feffac
signal indicates the frame,. prediction, .and, addi e decoded difference
Value 1 o REesn LHF a4PeR G TBrELPS AR DU rae toegietedtan 5t hands
reference frame prediction; and t he output of the addition step being
made t he §é pi xel . 101. A recording nmedi umwhich records an inage
decodi ng progran1 whi ch recei ves encoded signals and decodes the sanme, the
i mge decodfRy FRBAIANPE%RHr Askagtion strRofPhgdetesting theoRisglehe
encoded signal to obtain the encoded node and the difference value, and

out put t i Fpangéngbthe nedxekbnkaliey bpdecanninatde lgrafyapiceded oBndi ned

difference value as a decoded difference val ue;
decoded pixels in the given direction and outputting the detected

2nd change pixels;
. 3rd change pixel detection step for detecting the pixels
changing the pixel wvalues by scanning the already encoded and
decoded pixelé in the given direction and outputting the detected
3rd change pixels:;
change pixel prediction step for predicting the 1lst change
pixels based on the 2nd change pixels and the 3rd change pixels and
outputting the predicted change pixels;
prediction error calculation step for calculating the
. differences between the lst change pixels and the predicted change
pixels, and outputting the calculated difference values of change
pixels; and

prediction error encoding step for encoding the difference

values of change pixels to be encoded signals.

97. A recording medium which records an image encoding program
which receives two-dimensional image signals consisting of a

plurality of pixels as input signals and encodes the same, the image
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-2623 1st prediction step for predicting t change pixel of the
I nput signal, based on the pixel changing the pjmm@:, "jﬁﬂmﬂ he
al.ready encoded and decoded pi xel s, “hori zont dl P il | mage
signal, and outputting the predicted pixels as 1lst predicted pixels;

2nd prediction step for predicting the change pixel of the input signal,

with the notion conpensation, based on the pixel changing the pixel value
anong the aIQFad encoded and decoded pi xels, by horizontally scanning the
i rage si gAATC P5PPET: FAPEHE"%5r edi ct ed pixels as 2nd predicted pixels;
addi tion step,. for adding the decoded difference value to the 1st predicted
pi xel when t FBREEPHIYnSCLPAEICRSESP: FRr Seéarting theppixels bangsngal
scanni ng, .and ,ad ing t he decoded difference value to the 2nd predicted

pi xel whel® RdxgddBainem Y Seanping sthe,swopdingnsiiopalbimage signailc ah

scanni ng; and the output of the addition step being nmade the change

pi xel . ~ the giyen direebion mpdwyitonttbng theedetdsted change péxedlsng
program which receives encoded signals and decodes the sane, the inage
decodi ng pr o§hange dipelprrfiction step ferpdedictsingpchangedpirel nbasbd
encoded signal to obtain the difference value of the pixel value signal,
and out puan engodad antbdededegipdatelsakng alitbiiet bmg eheapredicted cRafgdecodi ng
step for decoding the encoded signal to obtain the difference value of the
shape si gHaelsand out putting the decoded shape difference val ue;

prediction error calculation step for calculating the
. differences between the detected change pixels and predicted change
pixels, and outputting the calculated difference values of change
pixels;
prediction error encoding step for encoding the difference value
of change pixels and outputting the difference value encoded signal,
when the difference value of change pixels is less than the given
value;
pixel number encoding step for calculating the number of the
. pixels which are positioned between the immediately previ_ous
encoded pixel and the above—-described detected change pixel and are
not positioned at the pixel position where the prediction error
encoding step can encode, and encoding the calculated pixel number
to output a pixel number encoded signal, when the difference value
of the change pixel i; less than the given value; and
the prediction error encoding step and the pixel number encoding

step performing encodings in which the difference wvalue enéoded

signal and the pixel number encoded signal are uniquely identifiable



- 263" 3rd decoding step for decoding the gnal to obtain
the notion vectors of the pixel value signal and Eﬂ@i ﬁHﬂt&ﬂUs of the
shape signal, and outputting the deco#s8 pi xel va ec®®rs and

t he decoded shape notion vectors; 1st notion conpensation step for
conpensating the pixel value signal of a reference inmage described bel ow
usi ng the decoded pixel value notion vectors, and outputting the result of
the notion conpensation as a conpensated pixel value signal; 1st

addi t i on &HEOo Lo FYLRY L RBe dREediat Nk @rnpy eacefietesignal whenudhend t he
conpensat eégqi xel val ue signal, and outputting the result of addition as a
decoded RBEHLCEIPHLEFQMAP Wikthigl thegisepi range,vahd ooyt dhegpisdler ence

i mage; 2nd notion conpensation step for conpensating the shape signal
of a ref evEhexr eneeledisionabadepetbevprredigt i dre edeoodadbsparnd tiet giren
vectors, and outputting the result of the notion conpensation as a

conpens atkaaeh &se thegautputirehcoded?sdgadili t i on step for addi ng the decoded
shape difference value to the conpensated shape signal, and outputting the
result of the addition as a decoded shape signal as well as a shape signal

of a reference inmage. 103. A recording medi um whi ch records an
i mge decodi 88. [k cgcardindiml iumCRh Ve reaoeds trs i AG¢ eridifg e
sanme, the image decodi ng program conpri sing: 1st decoding step for

decodi ng whieh ppobieesasesddimghslioh8l Mt signals indicating the area
where pixels representing an object exist and encodes the shape
. signals, the image encoding program comprising:
significant area extracting step for extracting the significant
area which contains the pixels representing an object from the input
shape signal and outputting a significant area range representing
the range covering the extracted significant area;
blocking step for dividing the shape signal into blocks having
a plurality of pixels;
shape encoding step for judging whether each of the respective
. blocks output by the blocking step contains the significant area,
and encoding the significant area of the block at least when it is
judged that the block contains the significant area; and
the significant area range and the shape encoded signal being

made as encoded signals.

99. A recording medium which records an image encoding program
which receives two-dimensional image signals consisting of a

plurality of pixels as input signals and encodes the same, the image



t e node identifying information indicating each encoding node of the
shape information, transparency inforpation and mnmumﬂn ' rmation;
2nd decoding step for decoding, accord®hg to the Wﬂur ﬁdentifyi ng
information, the blocked shape information, {rahspardncy imformation
and pi xel value information; and reverse bl ocking step for integrating

t he bl ocked shape information, transparency infornmation and pi xel val ue
i nformatign d%%tgpg%ob t he 2nd decoding step and outputting the decoded

i mage siGial G4 CRREEI G ng medi um whi ch records an i nage

decodi ng program which receives encoded signals as input_ signals and

decodes t he 9{1‘6\8‘?&%%}?51 SREPCPHEGR FiFhirE seRfAGainggthe image sianal of

pi xels, the i e decgodi ng pr.ogram conpri sing: 2nd change pi xel

det ect i or-EepLf ?a%t%e(’:‘f"?‘g"g %"Iéaﬁﬁxe? °@HHH€T-¥@§ e perarated vmagsy

scanni ng the al ready decoded pixels in the given direction and outputting

the det ecHehalfdaghange Mg glartial image signgdspi xel detection step for

detecting the pixels changing the pixel values by scanning the already

decoded pi xell§ maqm@l@nagneac%mg stepnfion sgdecting ahelemsttoire o d

change pi xel s; change pixel prediction step for predicting 1st change

pi xel s ddwc Haysdabeinagdasighads tdse R drghtingertiadel snaged stilmalr anghange
encoding the selected target partial image signal to output a 1lst

encoded signal;

prediction probability calculating step for predicting the

non-target partial image signal which is the partial _image signal

except the target partial image signal on the basis of the image

signal decoded from the 1lst encoded signal, and calculating the

probability that the prediction comes true, and outputting the
calculated prediction probability; and

2nd image signal encoding step for determining the degree of

priority of decoding based on the prediction probability calculated

. by the prediction probability calculation step, and encoding the

non-target partial image signal using the encoding method according

to the determined degree of priority.

100. A recording medium which records an image decoding program
which receives encoded signals and decodes the same, the image
decoding program comprising:

decoding step for decoding the encoded signal to obtain the

encoded mode and the difference value, and outputting the obtained
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change pi xel decoding step for adding the predicted change pixe
prediction error, and outputting the 1st change pixel; and pi xel val ue
decodi ng step for decoding the pixel values, assumng that there should be
no pixels changi ng pixel values between the inmmediately previous decoded
change pPREPIEH 8Rafdeedeyisignal and theosbtainest differereslivahushi ch
records an image decodi ng program which receives the encoded
t wo- di medsi drigcqdashdififgnance ceisiesting of a plurality of pixels as input
signals, and encodes and outputs the imge signals, the inage decodi ng
pr ogr am conpisitsprediction ster opipredidbing thechangp Hixeldef eheiimputhe
pi xel s changing the pixel values by scanning the already decoded
t wo- di nessgnaial basethgm dilgnglixeh changingerthdi vatue oamamy whe Elivdadly t he
detected change pi xel s; change pi xel prediction step for predicting
change péeneddedandtdscqded pixébs incdmpagticularbisate oanthsutiritagigd change
pi xel s and outputting the result as predicted change pixel s; node
decodi ngths¢ eurddilctéel pdixelst & 1stDpiredNevsk pisiegsal s and | udgi ng whet her
the input signal is the difference val ue encoded

2nd prediction step for predicting the change pixel of the input

*265- pi xel s and outputting the predicted change pixels; prediction

error decoding step for decoding the input encoded si gnaimlmuﬂﬂ),ﬂ"”ﬂlﬂl

prediction error and outputting the &§lained prediction S fm
d §

signal, with the motion compensation, based on the pixel changing

. the value among the already encoded and decoded pixels in the

reference frame, and outputting the predicted pixels as 1st
predicted pixels:

addition step for adding the decoded difference value to the

1st predicted pixel when the mode signal indicates the frame

prediction, and adding the decoded difference value to the 2nd

predicted pixel when the mode signal indicates the reference frame

prediction; and

. the output of the addition step being made the change pixel.

101. A recording medium which records an image decoding program
which receives encoded signals and decodes the same, the image'
decoding program comprising:

decoding step for decoding the encoded signal to obtain the
encoded mode and the difference value, and outputting the obtained
encoding mode as a mode signal and the obtained difference value

as a decoded difference wvalue;



s?énhl or pixel nunber encoded signal, and outputting t Ldentifyin
signal ; predi ction error decodi ng ep for decodi ngqmw@ﬁ !H"MIEML
val ue encoded signal and outputting'?  decoded predi ct ;01 u YL e
i dentifying signal indicates the encoded difference val ue signal; st
change pi xel decoding step for adding the predicted change pixel and the
decoded prediction error and outputting the result of the addition as a

encoded di 1157 oRecuar hon ataRards Bredftlad Lig enahlBBsaeliod RhSSrm: o

decodi ng _t u 0 | xel, I.ch.are .not. pasityoned at  the pixe

posi t i onss’t"'g?l a? hem eegogdqe_ghég)rl %8 Il\(,:%}fag‘ﬁlg“fgrg}e ‘%eg?ii‘ﬁ@m?mg‘ieﬁ]eqeﬁdﬁr evi ous
decoded change iéeh an(ge%he. d%t ectqed 1st, changfgypi xel fromthe encoded

i xel nuSHEPaSE; BRI deCoted BT Srg Hh dIGRISPREBILY TSRS e afedBased on
the nunber of the, decoded pixels, gnd out putting_the obtained result as
ond decoddgPefaifd ProRYEL PRt oeef PRXe a8 ilgh Dredigrediixelste
encoded pi xe%nnunber, val ue sigpal ; . phan&gcgiﬂxel sel ection step for

sel ecting t hed Bregeebiey SEﬁQng%‘ PRedirtg £ BI% Pi&gd P& hhAdapwt el
according . to the identifying signal to output the sane; and change

pi xel - de&dgPad, St £the BeeRn fPMPsBSaLien, hasedson thespixel changinger e
shoul d be no pixels changi ng pi xel values between the imedi ately previous
decoded &Rgnpéxel @lusmareng the alneadyeepreded and decoded pixels, by

horizontally scanning the image signal, and outputting the
predicted pixels as 2nd predicted pixels;

addition step for adding the decoded difference value to the
1st predicted pixel when the mode signal indicates the prediction
by the horizontal scanning, and adding the decoded difference value
to the 2nd predicted pixel when the mode signal indicates the
prediction by the vertical scanning; and

the output of the addition step being made the change pixel.

. 102. A recording medium which records an image decoding program
which receives encoded signals and decodes the same, the image
decoding program comprising:

1st decoding step for decoding the encoded sighal to obtain the
difference value of the pixel value signal, and outputting the
decoded pixel value difference value;

2nd decoding step for decoding the encoded signal to obtain the
difference value of the shape signal, and outputting the decoded

shape difference value;



T@6. A recordi ng nmedi um whi ch records an i nage decodi ng pro ram whi ch
recei ves encoded signals and decodes the sane to out put mﬁlu m”m
shape signals representing the area w%8re there exi st p|

an object, the inmage decodi ng program conprising: Si gnrfrcant "aréa *
decodi ng step for decoding the encoded signals, obtaining rectangular
areas where there exi st the pixels representing an object, and outputting
t he obtai ne e nifj can ar.eas; decodj ng st for

j udgi ng whet ‘%é?@ﬁlﬁg ?ﬂ cﬁQ&Pﬁgth%?ﬂ % i ﬁ%?i pe‘%ef’ggébﬂt ai ns
the significant ,area or not ndwh It is judged that the bl ock contains
the si gntRecERFigPIECtorsRE ke Rike e‘é%]tuetm %“F’r%ﬁdﬁ%‘@ﬁtt’ﬁ@ bl ock,
and outputting the decoded result as decoded bIock shage signals; and
reverse PEJEIG §aBe < angd /i ARé GUEPPRGiRg dhgedecrdpdh PAER sYRbie mokgeml s to
constitute a two-dinensional shape signal, and outputting the constituted
t wo- di neMSEbeES afkhidesdgaared shape mprion ¥eekrriing nmedi um whi ch records

an i mage decodi ng program which receives encoded signals and decodes
t wo- di nensi okt mofige canippreas ionrsten ifny odmpensagdali the @fixslxwhdueo

out put the sane, the inage decodi ng program conprising: 1st i mage
si gnal deiqﬂ&h@ﬁs@ gpfeoende dodigerlaeduribedduibwighag theadecoded ptikehg 1st
decoded si gnal s; i mage prediction step for predicting and outputting

I mage value motion vectors, and outputting the result of the motion
compensation as a compensated pixel value signal;

. 1st addition step for adding the decoded pixel value difference
value and the compensated pixel value signal, and outputting the
result of addition as a decoded pixel value signal as well as a pixel
value signal of a reference image;

2nd motion compensation step for compensating the shape signal
of a reference image described below using the decoded shape motion
vectors, and outputting the result of the motion compensation as
a compensated shape signal; and

' 2nd addition step for adding the decoded shape difference value
to the compensated shape signal, and outputting the result of the
addition as a decoded shape signal as well as a shape signal of a

" reference image.

103. A recording medium which records an image decoding program
which receives encoded signals and decodes the same, the image
decoding program comprising:

1st decoding step for decoding the input encoded signal to obtain



-268- si gnal s whi ch have not decoded by the 1st imge sj '
step, based on the imge signals decoded by the 1st |nagellﬂml1mﬂmﬂglumHm
st ep; prediction probability cal é64ati on step for cal cukate ng. amd s =

outputting the probability that the predicted i nage signal cones true;

2nd i mage signal decoding step for decoding the encoded signals which are

I nput with the degree of priority according to the prediction probability

calculated b rediction probability calculation step; and decoded

he predict 111ty calf
si gnal i hRgdieds dAeatpyIng inspPERRbtomdndheating gashoincadiaglmede mfye
si gnal decodi ng step and the 2nd i mage signal decoding step, and replacing
t he i magEhei Ihalpe HITaTMREiaR; t eanspazenel byfonmadivnt ahdepixal gredluedecodi ng
step nor by the 2nd inmage signal decoding step, with the inage signal
predi ct edinb9rmMelonyage prediction step, and outputting the decoded i nmage
si gnal .
2nd decoding step for decoding, according to the obtained mode
identifying information, the blocked shape information,
transparency information and pixel value information; and
reverse blocking step for integrating the blocked shape
information, transparency information and pixel value information
output by the 2nd decoding step and outputting the decoded image

signal.

104. A recording medium which records an image decoding program
which receives encoded signals as input signals and decodes the
two-dimensional image signals consisting of a plurality of pixels,
the image decoding program comprising:

2nd change pixel detection step for detecting the pixels
. changing the pixel values by scanning the already decoded pixels
in the given direction and outputting the detected 2nd change
pixels;

3rd change pixel detection step for detecting the pixels _
changing the pixel values by scanning the already decoded pixels
in the given direction and outputting the detected 3rd change
pixels;

change pixel prediction step for predicting lst change pixels

described below based on the 2nd change pixels and the 3rd change
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pixels and outputting the predicted change pixels;

prediction error decoding step for decoding the input encoded
signals to obtain the prediction error and outputting the obtained
prediction error;

lst change pixel decoding step for adding the predicted change
pixel and prediction error, and outputting the 1lst change pixel;
and

pixel w_ralue decoding step for decoding the pixel values,
assuming that there should be no pixels changing pixel wvalues
between the immediately previous decoded change pixel and 1st change

pixel.

105. A recording medium which records an image decoding program
which receives the encoded two~dimensional image signals consisting
of a plurality of pixels as input signals, and encodes and outputs
the image signals, the image decoding program comprising:

change pixel detection step for detecting the pixels changing
the pixel values by scanning the already decoded two-dimensional
image signal in the given direction and outputting the detected
change pixels;

change pixel prediction step for predicting change pixels on
the particular scanning line based on the detected change pixels
and outputting the result as predicted change pixels;

mode decoding step for decoding the input encoded signals and

judging whether the input signal is the difference value encoded
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signal or pixel number encoded signal, and outputting the
identifying signal;

prediction error decoding step for decoding the difference value
encoded signal and outputting the decoded prediction error when the
identifying signal indicates the encoded difference value signal;

1st change pixel decoding step for adding the predicted change
pixel and the decoded prediction error and outputting the result
of the addition as a 1st decoded change pixel, when the identifying
signal indicates the encoded difference value signal;

2nd change pixel decoding step for decoding the number of pixels
which are not positioned at the pixel positions of the decoded
prediction error between the immediately previous decoded change
pixel and the detected 1st change pixel from the encoded pixel number
signal, and obtaining the positions of change pixels based on the
number of the decoded pixels, and outputting the obtained result
as 2nd decoded change pixels, when the identifying signal indicates
the encodéd pixel number value signal;

change pixel selection step for selecting the 1st decoded change
pixel or the 2nd decoded change pixel according to the identifying
signal to output the same; and

change pixel decoding step for decoding the pixel wvalues,
assuming that there should be no pixels_changing pixel wvalues
between the immediately previous decoded change pixel and the lst

change pixel.
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106. A recording medium which records an image decoding program
which receives encoded signals and decodes the same to output
two-dimensional shape signals representing the area where there
exist pixels representing an object, the image decoding program
comprising:

significant area decoding step for decoding the encoded signals,
obtaining rectangular areas where there exist the pixels
representing an object, and outputting the obtained areas as
significant areas;

shape decoding step for judging whether each of the blocks I}aving
a plurality of pixels contains the significant area or not, and when
it is judged that the block contains the significant area, encoding
at least the significant area of the block, and outputting the
decoded result as decoded block shape signals; and

reverse blocking step for integrating the decoded block shape
signals to constitute a two-dimensional shape signal, and

outputting the constituted two-dimensional shape signal.

107. A recording medium which records an image decoding program

which receives encoded signals and decodes two-dimensional image

signals consisting of a plurality of pixels to ocutput the same, the
image decoding program comprising:

1st image signal decoding step for decoding the encoded signals
and outputting 1st decoded signals:;

image prediction step for predicting and outputting image

A
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signals which have not decoded by the 1st image signal decoding step,
based on the image signals decoded by the 1st image signal decoding
step;

prediction probability calculation step for calculating and
outputting the probability that the predicted image signal comes
true;

2nd image signal decoding step for decoding 1.:he encoded signals
which are input with the degree of priority according to the
prediction probability calculated by the prediction probability
calculation step; and

decoded signal integration step for integrating the outputs of
the 1st image signal decoding step and the 2nd image signal decoding
step, and replacing the image signal which is neither decoded by
the 1lst image signal decoding step nor by the 2nd image signal
decoding step, with the image signal predicted by the image

prediction step, and outputting the decoded image signal.



