
"• ...... . 

i .-1 

VIDEO IMAGE DECODING AND COMPOSING METHOD AND 

VIDEO IMAGE DECODING AND COMPOSING APPARATUS 

FIELD OFTBI l(NVEJ:ITJON 

Xhe pre$ent ··invention relates to a vicieo i.ritage <lecoding and 
·. . . . 

composing methrid.whicb can realiie inter~ctive operation by a user 

aµd a video image decodin~ and composin'3 .. pparatus, and also a video 
. . 

imag.e composition information coding method. 

BA,CJGOtlND QF THE l·NVENTION 

Up to now, video image eompressi.ori method· such as MPEGl, or MPEG2 

has been utilized in the coding of natural video. images. Further,· 

there is an object coding method which divides a moving video in\a,9e 

into objects in the video image and encodes the video images for each 

object and each background, as a new coding 11\ethod .. 

· Fig. 7 is a conceptional view showing composition of object video 

im.a9es. · In the figure, numeral 701 represents a backg~ound video 

image, and numerals 702 to 705 designate video images of objects in 

the video images. Numerals 706 anil 707 designate composed images. 

As the objects, there are rectangular shape object images such as 

background image 701 and arbitrary shape objects having arbitrary 

shapes other than rectangular shape such as objects 7 02 to 7 05. The 

arbitrary shape object is constituted by a texture video image showing 

a color signal and a shape video image showing the shape. The objects 

of the video images 704, 705 are supposed to be located in the 

foreground relative to the objects of the video images 102 1 703. 

~·irst of all, the background video image 701 and the texture video 
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image 702 of the object which is tbe closest to the background are 

composed ~sing the shape video image 703, thereby to output th~ 

colllpO~E!d video image 1·06.. Nex:t, the tel{ture video :i:Jll.ilge 7 04. is 

c:omp(;i;.ed with. the coinpoli~<l v~d~i;> .ilnaqe 106_ t1~ihcj .tb..e s})a~e vid'e~ ~ag~ 

70',5, tbet:eby to outplit. the co.posed· vid~() linage '707. By. tl>.es~ · 
operations, tbe compo&9ed vid~o 'i.Jna,ge· is produced. Herein, as shaJi;e 

. .: . . . . . · ... 

v.iq~O· images I the:ee a:te a two-value Video ~ge Which o~ly indicate~ 

whether i.t is inside or cut;side _cf the obj.ect, and ·a vid$o image wh:i.cb. 

indicate the r.i;ltio of compc;>IJition of the p~el val.."1~:S of 1;he background 

to that of .the object by multi-values, thereby enabling sein.i• 

tran~parent composition. In the object coding meth~d, the 

rectangular shape object video image ( 701), the arbitrary sha~e object 

video image (702r 703), and the arbitrary shape object video image 

(704, 705) can be individually coded for each objec::t. In the MPEG-4 

video image coding method, it is possible to perform encoding of such 

object image having arbitraey shapes other than the rectangular shape. 

On the other hand, even in the computer qraphics data, the 

standardization of coding method has been advancin9. As a standard 

coding method, there is a virtual reality modeling language. In this 

coding method, informiltion of a top, a line; and a surface, and their 

materials (such as_ color, light reflection parameter) can be coded 1 

and it is possible in the decoding apparatus to re-structure the scene 

of computer graphics by decoding the coded si9nal of the virtual 

reality modeling language. 

Recently, a coding method comprising combination of the objec~ 



coding method and the computer graphics data coding method has also 

attracted attentions. When the computer graphics data coding method 

is extepded to tbe eol\po•ition: of the object vj.deo i.Jn~ge; changing 

of ~he composition position$ and th~ ¢omposition with tl)e computer 
. . ' . . . . 

graJ>hics i.$ages, of the object ililag~s·of the object coding.method 

can he perfo:cined. 

In.MPIG-4, there is alJo realized a coding method comprising a 

combination of the above..:.described object coding method and the 

computer graphics data coding JS\etbod. By extending the computer 

graphics data coding method to the cOD1position of the object video 

imac;;e, it is possible t.o com.pose the object video image o:f t.he object 

coding method with the computer graphics video image. Thereby, it 

is possible to realize the com.pl1.ter graphics of higher presentation 

ability with relative to the prior art .. 

Fig.8 shows an example of a video image decoding and composing 

apparatus comprising a combination of the object coding method and 

the computer graphics data coding method. Hereinafter, a coded 

signal describing the composition information of the object video 

imaqe as the.above-described extended computer graphics data coded 

format is called as a com.position information coded signal. 

Numeral 801 designates a composition information coded signal, 

numeral 802 designates a composition information coded signal 

decoding means for analyzing the composition information coded signal. 

801 and outputting the result as composition information, numerai 

803 designates a composition information memory storing the 
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composition information as the oatp~t of the composition information 

coded signal decoding means 802, numeral 804 designates a coded signal 

of t'.h,e arbitrary ·shape object vicif!o image, numeral 805 <tesignates 

an arbit:r;aq sh~pe object clecocllng nieans ~or qeco(ii119 tlie coded signai 

804, and nlizn~rai 806 de$lgnates a shape memory storing a shape video 

image esignal which is decoded by the arbitrary shape object decoding 

means sos. Numeral 807 designates a texture memory for stor-in9 a 

texture video ill.age signal which is decoded by the arbitrary shape 

object. decoding me·ans 805. NWne::ral 808 designates a coded si9'nal of 

the rectangular shape object video image and numeral 809 designates· 

a rectangtt1ar shape object decoding means for. decoding the coded· 

signal 808. Numeral 810 designates a video ·image memory for storing 

the video image si9nal which i.s decoded by the rectangul.ar shap·e object 

decoding means 809. NUmeral 811 designates a composing means for 

composing the shape signal stored in the shape memory 806, the texture 

signa1 stored in the texture memory 807, and the video image signal. 

stored in the video image memory 810 in accordance with the composition 

information stored in the composition information memory 803. 

Numeral 812 designates a composition video image signal which is 

output from the composing means 811. 

The operation of the video image decoding and composing apparatus 

constructed as described above will be described with reference to 

the drawings and the tables as follows: 

An example of the composition information coded signal 801 is 

shown in Table 4. This is described in a format simila.r to that o:f 
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the virtual reality modeling language. For the detail of the form.at 

of the virtual reality modeling language, please see .,VRML2.0 -30 

cyhe.i: spa~e structuring language-" by Keqjiro Miura, Asakura Shoten, 

1996. In tb.e torinat,.a node an<la fieldacc9111pany1ngthe nodE:!.-.re 

included,. In this example, Group, Shape, Appearance, Movie'l'exture; 

Rectangle are nodes. The "children" is a field of Group node,. the 

"appearance• and "geome1:-ry"' are fields of Shape node, the •terture• 

is a fie1d of Appearance node, and ur1 is a field of MovieTexture 

node. The Group node represents· a group of nodes, and describes the 

collection of nodes at the "'children" field. The ..,MovieTexture0 node 

represents a moving video ilnage which is to be texture mapped to the 

object (in this example, Rectangle node) which is represented by the 

•geometry" f1eld of the Shape node, and the location of the coded 

video image signal corresponding to the moving video image is 

described in the url field .. 

The com.position information coded signal may be compressed in 

the text format as shown in Table 4, or may be further compressed 

in the binary format as in MPEG-4 .. 

The arbitrary shape object decoding means 805 inputs and decodes 

the arbitrary shape coded signai 804, and the decoded shape video 

ima9e is stored in the shape memory 806 and the texture vide~ image 

in the texture memory 807, respectively. The rectangular shape 

. object decoding means 809 inputs and decodes the rectangular object 

coded signal 808, and the decoded video image is stored in the video 

image memory 810. The composing means 811 composes the texture video 



.. 

image of the arbitrary shape object stored in the texture memory 807 

and the rectangular ~hape video image stored in the video image memoey 
. . 

810 in accordance with the c()$position information stored in t~e 

coml'o~itio~ inf:o:pnatie>ii me.tory. Wheri t,tie a~bitra:cy shape video ima~e 

is composed, the shape video image in the shape memory 8.Q6 is used. 

The composing Jneans 811 outputs the co.mposed videu image sign.alas 

the composed video image signal 812. It is J?OSSible for the COlllposer 

of the coded data to pe.rfo:cm the composition of the decoded video 

image object freely by u1ling the coinposition info:r:mation coded sig~al. 

on the other hand. there is an attempt that a user of the display 

apparatus sholll~ perform: an interactive operation :!or the display 

object by the computer graphics. In the ·above-described virtual 

.reality model.in9 language, an interactive operation for the cOJ11puter 

graphics object is realized. 

However, up to now, while the interactive operation for the object 

of computer graphics has been devised, the interactive operation by 

the user for the arbitrary shape object video image in the object 

coding has not been conceiyed. For example in the case shown in 'rable 

4, when the user intends to select the arbitrary shape object video 

bna9e by an operation with such as a mouse, the shape information 

of the object video image is not considered.. Therefore, the object 

video image may be erroneously selected although its position is out 

of the shape. 

SUMMARY OF THE INVENTION 

rt is an object of the present invention to easily realize an 
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interactive operation by the user in a decoding and composing 

apparatus of an arbitrary shape object. 

A~cording ·to a first aspec:-.; o~ thc:a i>resent inventio:i.l, ~.vi~ec:> 

image. decodj;;n'cf ~nci composing ai.ethod tor df!Codi:ng a video in\agte cod~ 

signal having shape information in shape units and c6mposin9tbe 

decoded signals together to decode an obje¢t video image, uses a shape 

vj.deo imaqe obta.ined by. decoding the video image coded si.gnal in 

detecting an object video image relating to the object existing at 

a predeterniined position on a video sc:reen~ · 

· According "to a second as-peet of the present invention, a video 

image decoding· and composing method :ror decoding a video image coded. 

signal having shape information in shape units and composing the 

decoded signals together to decode an object video .image, eomposes 

only respective shapes video image obtained by decoding the object 

video image as a video image signal, together. 

According to a third aspect of the present invention, in the video 

image decoding and composing method as defined in the second aspect 

of the invention, said shape video images are composed after being 

geometrically transformed. 

According to a fourth aspect of the present invention, in the 

video image decoding and composing method as defined in the second 

aspect of the invention, said shape video images are composed after 

being assi9ned colors in the shapes. 

According to a fifth aspect of the present ~nvention, in the video 

image decoding and composing method as defined in the second aspect 



of the invention, said shape video images are composed after textures 

being mapped to the shape video images. 

Acc:orqing to a·. sixth aspect of :t~e prel!lent invention, a viqeo 

iDlage.decodlJ19 anq' cofupos:i;ng ~ethod ff.>r d~oding a vi~eo ili\aqe coded 

s.ignal having sh.ape information therebyto.deQode.object video in\age~ 
in shape units, com~risee f;l composition info.xmati9n coded signal 

indicating shape video _µaages Whioh are obtained· when the Video images 
are decoded being input, and a p1urality 0£ the video images being 

composed in accordance with said composition info:cmation coded 

signal. 

According to a seV'enth aspect ot the present invention, a video 

image decoding and composing apparatus comprises a composition 

info.:rmati~n coded signal decoding means for decoding a composition 

information coded si9nal: a composition information memory for 
• 

storing composition information as the output of said composition 

information coded signal decoding means; an arbitrary shape object 

decodinq means for decoding a coded signal of an object video image 

having an arbitrary shape other than a rectangular shape; a shape 

memory for storing a shape signal which is decoded by the arbitrary 

shape object decoding means; a texture memory for storing a texture 

signal which is decoded by the arbitrary shape object decoding means; 

a rectangular shape object decoding means for decoding a coded signai 

of a rectangular shape object video image; a video image memory for 

storinq a video image signal which is decoded by the rectangular shape 

object decoding means; a composing means for composing the shape 
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signal stored in the shape memory_, the texture signal stored in the 

texture memory, and the video image signal stored in the video image 

memory in accordance with the composition information stored, in the 

compo_siLlon .tn!ui•JUat.ion Jil.~ory' a.· position indicatiµg mea~f3 for 

indicating·~ position in a com.posed i.Jnage which is output f;rom tht! 

composing means; anq a shape selecting means for selecting only the 

shape signal according to the instruction from the composing means. 
. . . 

BRIEF DESCRjPTION OF THE.DRAWINGS 

F~g. 1 is a b1ock diagram ill\lstr•ting a video. image decoding 
. . ·. 

and composing apparatus according to a first embodiment of the present 

invention. 

Fig. 2 is a conceptional view illustrating detection of the object 

video image in the first embodiment of the preBent invention. 

Fig. 3 is a conceptional v:iew illustrating the composition 

information memory in the first embodiment of the present invention. 

Fig .. 4 is a block diagram illustrating the composition intormation 

coded signal decoding means in the first embodiment of the present 

invention. 

Fig. 5 is a conceptional view illustrating the generation of the 

shadow of the object video image in the first embodiment of the present 

invention. 

Fig. 6 is a block diagram illustrating the composition information 

coding _apparatus according to a third embodiment of the present 

invention. 

Fig. 7 is a conceptional view illustrating composition of an 
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object video image. 

Fig. 8 is a block diagram illustrating the prior art video image 

decoding and CQJD.p.o~i,ng apparatus • 

. -......... U!TJ\"T'UED~·oasa.mION~-or·-··~:l'Gn'EU12"~S ........ ·-·· -·•·m- ..... ······ .- .... , ........ . 

Jin embodllllent of the present invention will be described with 

reference to the drawings. 

(Embodiment 1. ) 

J!'i.rst of all, the interactive operation which should be realized 

in this first embodiment will be described. 

Fig .. 2 is a conceptional view illustrating the selection of the 

object-. Re:Cerence nwuera1 201 designaLes a backqround video image 

(rectangular sh.ape object video image), numeral 202 designates a 

texture video image of an arbitrary shape object video image, numeral 

203 designates a shape video image corresponding to the texture video 

image 202, and m1meral 204 designates a composed video image 

comprising the video images 201 to 203. It is supposed that the 

arbitrary shape object video images 202, 203 are positioned in the 

fore9round.. It ls also supposed that a user pointed the position of 

205. The decoding and composing apparatus searches the object which 

is positioned at 205 and it detects that the arbitrary shape objects 

202 and 203 exists thereat. If the detected object is assumed to be 

an object which the user has selected, it is possible to perform the 

object selection by the user. By assigning the selection of the user 

to the arbitrary shape objects 202 and 203, it is possible to perform 

an interactive operation with the user. For e;x:ample, the button 
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operation by the arbitrary shape object such that selection of a 

particular object by the user leads to calling out of a separate 

operation, or a druc; operation of an arbitrary shape object by such. 

as a D\Qu~e of a p~rsonal c~pu~er can be realized. 

A video image decoding and composing apparatus according to the 

!i.rst embodiment of the pree;ent· invention will be described with 

reference- to Figures 1 to 5 and Tables 1 to 3. 

Fig.I is a block diagram illustrating an example. of a basic 

str~cture of a·video image decodiD.g and composing apparatus according 

to the first embod.i.ment .of the present invention. In the figure, 

numeral 101 designates a composition information coaectsi9na1. 

Numeral 102 designates a composition information coded signal 

decoding means for decoding the composition information coded siqnal 

101, nume:ral 103 designates a composition information memory storing 

eomposi ti.on information as the output of the Compos it ion information 

coded signal decoding means 102, numeral 104 designates a coded signal 

of an arbitrary shape object video image, numeral 105 desiqnates an 

arbitrary shape object decoding means for decoding the coded si9na1 

104, numeral 106 designates a shape memory storing a shape video image 

signal which is decoded by the arbitrary shape object decoding means 

105. Numeral·· 107 designates a texture memory for storing a texture 

video image signal which is decoded by the arbitrary shape object 

decoding means 105. Numeral 108 designates a coded signal of a 

rectangular shape object video image and numeral 109 designates a 

rectangular shape object decoding means for decoding the coded signal 
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108. Numeral 110 designates a video image memory for storin9 a video 

image signal which is decoded by the rectangular shape ollject decoding 

Jllea:ns ~09.. Numeretl 111 dta!S~gnate$ a composing DLect,nS for composing 

the shape :15ignal stox-ed in t;.he sh,apE! melllory io6, tbe texture signal· 
. . . 

store.d in the te;xture. memo:ey 107, and the video image signal stored 

in the video image memo.ry 110 in. accordanc.e with the composttion 

i~fOJ:lllCltion store4 in the cogipcsition infon\\ation 'lilewnory 103 •. 

Numeral 112 designates a composition video image signa1 which is 

output f.rom the com.posin_g means 111. Numeral 113 desi9nates ·a 

position indicatinq means :for indicating a position in the output 

composed video images.; Numeral 114 designates a shape selecting 

means for selecting only the shape signal in accordance with the 

indication by the composing means 111. 

The operation of the video image decoding and composing apparatus 

constructed as described above will be described with reference to 

the drawings and the tables. 

The composition information coded signal decoding means 102 

inputs and decodes the composition info:cmation coded signal 101 and 

stored a decoded result in the composition information memor~ 103. 

The details of the composition information coded signal 101, the 

composition information coded signal decoding means 102, and the 

composition information memory 103 will be described later. The 

arbitrary shape object decoding means 105 inputs and decodes the 

arbitrary shape object video image coded signal 104 and stores a 

decoded shape video imaqe in the shape memory 106 and a decoded texture 
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video image in the texture memory 107, respectively. The rectangular 

shape object decodin9 means 109 inputs and decodes the rectangular 

shape object video image coded signal 108 and stores a decoded video 

image in the video iJnage IQemory 110. The COJRpo$l.ng naeans 111 composes 

the sh~pe video image stored in the shape Dl.mory 106, the texture 

video image stored in the texture memory 107, and the video image 

stored in the video image •eniory 110 in accordance with the composed 

video image information stored in the composition informatio·n memory 

103, and output the result as the compo.sed video image signal 112 .. 

Here, the composition info~tion coded signal will be described. 

'l'ab1e. 1 shows an example of the composition information coded 

signal. This is described in the format similar to that of the virtual 

reality modeling language. Hereinafter, this Table 1 wil1 be 

described with reference to fiC)Ures 3 and 4 • 

. Fig. 3 is a conceptional view showing the composition information 

obtained from the composition information coded signal in Table 1 

and Fig. 4 is a detailed block diagram illustrating the composition 

in:fo:cm.ation coded si9nal decoding means 102. Reference numeral 401 

designates a node analyzing means selecting means for selecting an 

appropriate node analyzing means upon receipt of the composition 

information coded signal 101. Numerals 402 to 409 designate node 

analyzing means corresponding to the respective nodes of MovieTexture 

node, Bitmap node, TouchSensor node, Shape node, Transform. node, 

Appearance node .. Material node, and Group node. Numerals 410 to 417 

designate node tables for storing the composition information as the 
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analysis results of the respective node analysis means 402 to 409. 

The Group, Shape, 'l'OuchSensor nodes are the same as those in the 

Virt'lal Reality Noqeling I;anquage (for det:ail granon~r c;>f the virtual 

r.eality mpoeling 1angi.ia9e, p~ease see "~2. o -3t> cybe~ ~pace 

st:i:"U.ct\lring language-.n By ttenjiroMiura, As.akuraslioten, 1996). ·. W~tll 
reference to tbe abov~ drawings, the comp~sition information of Tab1e 

1 will be described. Here; the names of the nodes are assig!led tor 

convenience, and if the nodes have the same functions, differenc~ 

names may be assl911ed~ 

The TouchSeneor node in the !:['able 1 is a node for perf o.:aning a 

dif:ferent processing when the user se1ects a shape which is rel.ated 

to the TouchSensor node by clicking with such as a mouse, and the 

interactive operation with the user can be described in this node. 

When the shape which is related to the TouchSensor node is selected, 

the TouchSensor node is made effective {~he processing when the 

TouchSensor node is effective, is of course described in the 

TouchSensor node, but it is omitted in the description here for 

simpl.ification). In this first embodiment, the interactive 

operation using the TouchSensor node will be described. 

By the Group node on the first l.ine in Table 1, the node anal.yzing 

means selecting means 401 selects the Group node analyzing means 409. 

The Group node analyzing means 409 detects the children field. The 

children field includes the Shape node. This information can be 

stored by the Group node analyzing means 409 as in the Group node 

table 301. Similar selecting of the node analyzing means and 
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analyzing processing are performed for the each node in the children 

field of the Group node. After all the nodes are analyzed, the 

coinpos;i.tion information ~s s~own :,i.n f.i9. 3 ie; obtained. 'rhe arrows 
. . ·. . . . . . . 

indii::a~e t.he r~terence$ to the dif-fe~ent nocie tables-and thas~ 
.· ·. 

references are held as a lll•()r1. pointer or an identif ie:i:' to the. 

reference destination node tables. 
. . .. 

~be cosn.position info:rulation coded signal according to the ~esent 

invention is different from the prior art in that there exists the 

BitJnap noC:ie for indicating the_ shape of the object video image signal. 
. .. . . 

In this example, the Bit1aaJ;J node refers the s-hape signal inCl'1ded in 

the·video image coded signa:1 described in the url. fiel.d of tbe 

Movie-rexture node. This shape is related to the TouchSensor node, and 

the when the position in the &Shape is selected, the TouchSensor node 

is made effective. 

The interactive operation for the arbitrary shape object video 

image when the TouchSensor node is utilized will be described. The 

user indicates a position in the video image by the position indicating 

means 113 such as a mouse. The object selection will be j11d9ed from 

the objects positioning in the for~ground successively as follows .. 

A shape in the shape memory of the object video image to be judged 

is selected by the shape selection means 114, a pixel value of the 

position in the video image indicated is searched, and if the pixel 

value shows that· the pixel is in the object shape, then the object 

video image is supposed to be selected. When there exists a 

TouchSensor node which is related to the selected object video image, 



the ToucbSensor node is made effective. If the object video image 

positioning in the fo~eground is not selected, the judgment processing 

is carried out repeatedly sequentially from the object video ilna9e 

in the fo:tegroun.d up to t.he ba~-kground video image. 

As described above, in this first 9-bodiment, by defining thE! 

node indic;::at.ing the shape· of the object video i.J1uu3e and using that . 

node, the inte~activE! operation by the user· in the video :llilage decoding 

and eomposing apparatus which decodes and composes the arbitrary shape· 

object can be realized. 

In this first embodime~t, the Bit.map node -which can refer to the 

shape from the video ima9e object is defined, but the definition of 

the Touchsensor node ean be extended as shown in the following. 

Table 2 is an ex8lllpl.e 0£ a composition information coded signal. 

includinq the extended i'ouchSensor node. The extended TouchSensor 

node is related ~o the shapes included in all the children nodes of 

the parent node for the TouchSensor node similarly to the usual 

TouchSensor node. In the prior art method, the TouchSensor node on 

line 3 of Table 2 is related to the shape of the Rectangle on 1ine 

10 and when the object shown by the Rectan9le node is selected, the 

TouchSensor node is made effective. However, when the shape is 

included in the object video image which is referred to in the ur1 

field of the MovieTexture node, the TouchSensor node should not be 

made effective when it is outside the shape. In this way, it is 

possible to judge whether the object video image exists at the selected 

position by the similar method to that when the Bitmap node is 
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ut·ilized. 

In addition, in the first enibodi.ment, the Touchsensor node is 

utilize~ for the interactj,.ve operation, but the othe.r sensor nodes 
. ' 

such as .cy11n.c.1ersen~or ~Qdel spberesensor node, and ;pl~nesensor nocie 
.. . 

in the virtual reality modeling language. can be used therefor.. The 

functions of these sensor nodes aay be extended for the coqed :;signals 
' ' ' 

of the arbitrary sha~e object sUiilatly to the '?ouchsen~or in th~ 

first embodiment and the nodes whose functions are extended may be 

defined as new nodes. 

Whil.e in 'this embodiment the definition of the TouchSensor is 

extended, a node which has the equivaient function to that of the 

extended TouchSensor can be defined as a different (separate) new 

node. 

(Embodiment 2 • ) 

While in the.first embodililent the function of the TouchSensor 

node for the shape video image is described, the shape video image 

itself can be util.ized for the display. More particularly, it is 

possible to perform the geometrical t..cansformation, addition of color, 

.and att~ehing of texture to the shape video image to realize the 

composition display. Hereinafter, the production of shadow of the 

object image using the shape video image will be described in this 

second embodiment. 

Fig. 5 is a conceptional view showing the production of shadow 

of the object vide image. Numeral 501 desiqnates a background video 

image and numeral !>02 designates a texture video im.aqe of the object. 
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Numeral 503 designates a shape video image of the object. Numeral 

504 designates a shape video image which is produced by transforming 

the shape video image 503. N\lmerals sos and 506 designate composed 
. . .· . 

video .iulage$, respectively. Tile sh~pe vid.eo image so~ il!l 1;i:ansformed · 

into the s.bape video image 504 showing tbe sh~dow thereof, by an 

appropriate geometrical transformation.. The shape video image $04 

is comp~sed·with the baeJt9roU:nd video image 501 to prod.uce the 

composition video image 505. The composition is performed supposing 

the pixel value in _the shape of the video image 504. (pixel value of 

the shad~W) ~as a constant value in place of usinq the texture video 

image 502. 'l'he composition video image 505 and the arbitrary shape 

object video images 502, 503 are composed to output tbe composed vi.deo 

image 506. 

'?able 3 shows an example of composition information coded signal 

when producinq a shadow. 'l'he Group, Transform, Shape, Appearance, 

Material nodes· are the same as those in the virtual reality modeling 

language. In the url field of the Bitmap node, there is described 

the location of a coded signal of the object video i.Jaa9e ( "videol"). 

The material characteristics, i.e., color of the shape is given by 

the Materi·a1 node on lines 9 to 11. 'l'he shape to which the color is 

attached is geometrically transformed by the Transform node, and the 

shadow of the arbitrary shape object video image is generated, and 

the video image which is obtained by composing the shadow and the 

arbitrary shape object video image is output. When a texture is to 

be attached to the shape, the texture may be asslgned to the texture 
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field of the Appearance node. 

Here, the video image signal in this embodiment may be a still 

video iJnilge or a moving video ima9ce. 

In ·addition, a~ the.arbitrary shape obj~et vid~p jmage coded 

signal in the s~ond ~odi:Qlent, the video il'Uage coded signal 

.indicating the transparent pixe1 value as the transparent type GIF 

file.and the transparent type animation GIF file niay be empioyed .. 

In this case, the object shape can be obtained depending on whether 

the pi~el value of the video image 1$ transparent or not, s:illlilarly 

in t.he processing. in thi$ embodiment .. 

Further, in this embodilnent, the arbitrary shape object video 

image signal which is obtained by coding the texture video image and 

the shape video image is input and decoded, but the coded signal of 

only the shape video image may be input and decoded. 

Further, in this embodiment, when only the shape video image of 

the arbitrary shape object coded signal is referred, only the shape 

video image may be decoded. 

Further, while in this embodiment the format using the url field 

of the Bitmap node is employed to indicate the location of the coded 

si9nal including the shape signal of t~is embodiment, it is, for example, 

possible to. employ a format in which the MovieTexture node is used 

and the location of the coded signal is described in the url field 

therein, as in the first embodiment. Also in this case, if the t.exture 

is replaced by the material characteristics (color) described in the 

Material node, the same effects as those in this embodiment can be 
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obtained. 

I.n aqdition, while in the first and second embodiments there are 

provided one arbitrary shape object decoding means and one rectangular 
. . 

shape.·ob.ject ·deeod·inq ineans, a plurality of the respective means may 
. .. 

be provided. Or there may be provided only one sele~t~d fr6m the 

arbitrary shape object decoding means and the rectangular shape object 

decoding means·. 

In addition, the composition information coded signal oft-he first 

and second elli.bodiments may. be coded by in the letter fomat as s-hown 

in Table 1 or in the binary format. 

In addition, in the first and second embodiments the format in 

the virtual reality modeling language is referred as the format of 

the composition information· coded signal, but if the function 

indicating the shape of the object video image such as the function 

corresponding to the Bitmap node or the extended Touchsensor node 

in this embodiment can be represented, the other formats can be 

employed. 

In addition, while in the tirst and second embodiments the 

composition ·information coded signal, the arbitrary shape object 

coded signal, and the rectangular shape coded signal are separately 

input, the multiplexed data may be input and de-multiplexed to the 

respective data to be processed. 

(Embodiment 3 • ) 

This third embodiment shows a video image coding and composition 

information coding apparatus which generates the composition 
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inforination coded signal, the arbitrary shape object video image coded 

signal, and the rectangular s·hape object video image coded signal, 

which a_re input in the first eJDbcadilllent. 
. . 

Fi<J:· 6 Js a block diagram il1ust:r:atin9 an example of. the 
. . 

fundamental constr~ction of the video image coding and composition 

information coding apparatus according to the third embodiment of 

the pre&ent invention. In the figu:re, reference numeral 601 

designates a composition information, numeral 602 desi9'nates 

composition information coding means for coding the.com.position 
. . 

info.rmation 601, numeral 603 designates a composition information 

coded signal which is output :from the composition information coding 

means 602. Numeral 604 designates a shape video image signal. 

Numera1 605 designates a texture video image signa1. Nwneral 606 

designates an arbitrary shape object coding means for coding the shape 

video image signal 604 and the texture video image si9na1605. Numeral 

607 designates an arbitrary shape object video image coded signal 

output from the arbitrary shape object coding means 606. Numeral 609 

designates a rectangu1ar shape video 1ma9e signal. Numera1 609 

designates a rectangular shape object coding means for coding the 

rectangular shape object video image signal 608. Numeral 610 

designates a rectangular shape object video image coded signal which 

is output from the rectangular shape object coding means 609. 

The operation of the ~ideo image codinq and composition 

information coding apparatus constructed as described above will be 

described with reference to the drawings. 
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Tbe composition information coding means 602 inputs and encodes 

the composition information 601 and outputs the composition 

i.nfonn.ation c_oded signal 603.. As the format of the eomposit.:i.on 

intomat,ion coded $i9na1 603, t}le fo:tj\at ·employed in the fir·s.t 

em})od:inlent can be employed .. ·The node indicating the $hape of tbe 

object video image can be coded. by the compos.i..t.:ion information coding 

means 602. The arbitraty sba:pe object coding means 606 inputs and 

encodes the texture v±deo image signal 604 and the shape video image 

si9"al 605 corresponding thereto, and outputs the arbitrary shape 
: . . . . . . . 

obj:ect video imaqe c~ded sig~al 607. The rectangular shape object 

coding.aiea·;ns 609 inputs and encod19s the rectangular shape object video 

ima9e signal 608 to output the rectangular shape object video imaqe 

coded si9nal 610 .. 

As described above, in this embod.illlent, the composition 

information including the node indicating the shape of the video image 

object can be coded. 

Here, while in the third embodiment there are provided one 

arbitrary shape object coding means and one rectangular shape object 

coding means, a plurality of the respective means may be provided. 

Or there may be provided only one selected from the ~rbitrary shape 

object coding means and the rectangular shape object coding means. 

In addition, as the arbitrary shape object video image coded 

signal in the third embodiment, the video image coded signal 

indication the transparent pixel value as the transparent type GIF 

fi1e and the transparent type animation GIF file may be employed. 
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In the third embodiment, only the shape video image may be coded 

by the arbitrary shape object coding means to output the co~ed signal. 

Further, while in this embodiment the composition information 

coded signal, the arpitrary ehape object vicieo image coded signal, 

and the rectangular shape coded signal are separately output; these 

may be output with multiplexed. 

Here1 the composition information coded signal, the arbitrary 

shape object video image coded signal, and the rectangular shape coded 

signal in the third embodiment can also be transmitted and recorded. 

As described above. according to the present invention, a video 

image decoding and composing method in wbich the int.eracLlve ope.raLion 

by the user can be easily performed is realized. 
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1. A vid·eo image decoding and cmnposing method for decoding a 

video im~g~ Qod~d ·signal having shap~ i.:Qformation in shape ~n~ts and 

COJllpOsing tbt:l d.poded s.1gn~1S to~ether tC> .cl~C()(!le an object videolinag.E), 

COJilprisin9: · 

a shape video imagfi= obt-ined by decoding the video •ge coded . . . . 

. . . ~ 

object existing at a predetermi.ned posit.ion on a video screen .. 

2. A video ilnage decoding and composing method for decodin9 a 

vicleo image coded sign~l havinq shape.informa,tion ill s~ape units.and. 
. . . . 

C0nlfOSiJ1g the decoded S.ignals together to decode an Object V).de,!O image I 

comprising: 

on1y each of shapes video images obtained by decoding the 

object video image being com.posed together as a video ima9e signal. 

3. The video image decoding and composing method as def-ined in 

claim 2, wherein said shape video imaqes is composed after the same 

being geometrically transformed. 

4. The video image decoding and composing method as defined in 

claim 2, wherein said shape video images is composed after the same 

being assigned colors in the shapes. 

5. The video image decoding and composing method as defined in 

claim 2, wherein said shape video images is composed after textures 

being mapped to the shape video images. 

6. A video image decoding and composing method for decoding a 

video image coded signal having shape information thereby to decode 
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object video images in shape units, comprising: 

a composition information coded signal indicatinq shape video 

images.which are obtained when tlie video iJUaq~s are d,ecc)d~d being 

input, ·and; 

a plurality tif the video i.Dlages being c:o:m.posed in accordance 

with said composition infomat1on coded signal. 

7 • A video inl~ge decoding and· composing apparatus cont.prising: 

a composition infomation coded signal decoding means for 

decoding a COlnt>Osition information coded signal; 

a composing information memory for sto;-ing composition 

information as the output from said composition information coded 

signal decoding means7 

an arbitrary shape object decoding means for decoding a coded 

signal of an object video image having an arbitrary shape other than 

a rectangular. shape; 

a shape memory for storing a shape signal wh1ch is decoded 

by the arbitrary shape object decoding means; 

a lext.ure memory for storing a texture signal which is decoded 

by the arbitrary shape object decoding means; 

a rectangular shape object decoding means for decoding a coded 

signal of a rectangular shape object video image; 

a video image memory for storing a video image signal which 

is decoded by the rectangular shape object decoding means; 

a composing means for composing the shape signal stored in 

the shape memory, the texture signal sLored in the texture memory, 
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and the video image signal stored in the video image memory in 

accordance with the composition information stored in the composition 

inforn\ation.Jnemoty; 
. . . 

a "posit.ion ind.icating ntea.ns for indicating a po~it.ion in a, 

"composed.vj,d~o l.lila9ewhioh .i111 output from the composin9.llleans; and, 

a shape se1ecting means for se1eeting only the sbqpe signal 

according to the instruction from the composing means. 


