VIDEO IMAGE DECODING AND COMPOSING METHOD AND

VIDEO IMAGE DECODING AND COMPOSING APPARATUS

The present jnvention relates to a video image decoding and
composing méthod which can realize interactive operation by a user
and a video image decoding and composing apparatus, and also a video

image cqmpos_ifi-on- information coding method.

Up td now, video image compression method such as MPEGI ¢ O MPEGZ
has been utilized in the codin_g of natural video iméges. Further,' |
there is aﬁ object coding method which divides a moving video image
into objects in the video image and encodes the video images for each
object and each background, as a new coding method.

" Fig. 7 is a conceptional view showing composition of object video |
images. - In the -fig-ure, numeral 701 represents a backg__roﬁnd video
image, and numerals 702 to 705 designate video images of objects in
the video méges. Numérals 706 and 707 designate composed images.
As the objects, there are réctangular shape object images such as
background image 701 and arﬁitrary shape objects having arbitrary
shapes othexr than rectangular shape such as objects 702 to 705. 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 702, 703.

First of all, the background'video image 701 and the texture video



J.mage 702 of the object which is the closest to the background are
composed using the shape v1deo image 703, thereby to output the
composed v;l.deo :Lmage ‘706. Next, the texture video J.mage 704 J.s

'composed W:Lth tne composed video maqe 706 using the shape v:.deo j.mage -

'705, thereby to output the oomposed v:.deo J.mage 707. By these

operat:mns, the composed v:Ldeo image is produced. Here:m, as shape
v:.deo Jmages, there are a two—value video J.mage wh:lch only :Lnd:Lcates_ |
whether it is inside or outs:.de of the object, and a video .\.mage wh:.ch
indl;q-ate the ratio of cgmeSlt:lqn of the pixel .va_-lue,_s of the background
to that of the object by multi-values, thereby enabling semi-
transparent compofsitiou. In tixe objeet coding 'me'th'o_d., the
rectangular shepe object video image (701), the arbitra-ry shape object
video image (702, 703), and the arbitrary shape object video image
(704, 705) can be individually coded for each object. In the MPEG-4
video image coding method, it is possible to perform encoding of such
object image having arbitrary shapes other than the rectangular shape.
on the other hand, even in the computer graphics data, the
standardization of coding method hes been advancing. As a standard
coding method, there is a virtual reality modeling language. In this
coding method, information of a top, a line, and a surface, and their
materials (such as color, light reflection parameter) can be coded,
and it is possible in the decoding apparatus to re-structure the scene
of computer graphics by decoding the coded signal of the virtual

reality modeling language.

Recently, a coding method comprising combination of the object



coding method and the computer graphics data coding method;has also
attrected attentiens. When t-he computer graphics data coding method
is extended to the compos:.t:.on of the obgect v:.deo :Lmage. chang:.ng
of the comp05ltion positions and the comp051tlon with the computer
graphlcs images, of the object 1mages of the object codlng methad 
can be performed.

In MPEG-4, there is also realized a coding method comprising a
combination of the above-described object coding method and the
computér g:aphics dgta ccding method. By extending the computer
graphics data ccding method to the composition of the 6bject video
imag"e , it is.possible to comp'oée the ohjeét video image of the'obj-ect
codlng method with the cqmputer graphics video 1mage. Thereby, it
" is possible to realize the computer 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
image as the above-described e#tended computer graphics data coded
forﬁat is called as a composition information coded signal.

Numeral 801 designates a composition information coded signal,
numeral 802 designates a composition information coded signal
decodin§ means for analyzing the composition information coded signal
801 and outputting the result as composition information, numeral

803 designates a composition information memory storing the



composition information as the output of the composition information
coded signal decoding- means 802, numeral 804 des igriates a coded signal

of . the arbitrary shape ob]ect v1deo J.mage, numeral 805 des:.gnates

an arb:.trary shape object decoding means for decoding t.he coded signal -

'804, and numeral 806 des:Lgna‘tes a shape memory storing a shape v:.deo
J.mage signal which is decoded by the arbitrary shape object decoding
means 805. Numeral 807 des:.gnates a texture memory tor stor:mg a

texture video i’mage signal which is decoded by the arbitrary‘ shape
obj-ect decoding means 805. Numeral 808 desrgnates a coded s:.gnal of
the rectangular shape object video J.mage and numeral 809 des:.gnates-
a rectangular shape object decoding means for. decod:l.ng the coded
signal 808. Numeral 810 designates a video’ image memory for storing
the video image signal which is decoded by the rectangular shape object
decoding means 809. Numeral 811 designates a composing means for
composing the shape signal stored in the shape memory 806, the texture
signal 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.
Numexral B1l2 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 similar to that of



the virxtual reality modeling language. For the detail of the format
of the virtual reality modeling language, please see “VRML2.0 -3D
cyber space structurmg 1anguage— by KenJJ.ro Mlura, Asakura Shoten, '
'1996._ In the format ra node and a fzeld accompanymg the node are
1ncluded. In thls example, Gronp, Shape, Appearance ’ Mov:.e'rexture,
Rectangle are nodes. The "ch:.ldren"' is a field of Group node, the
"app_e_a-iance" and -“geomEtry" are fields of Shape n_od'e; the “texture®
is a field of Appearance node, and url 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 “MovieTexture” node
represents a moving video image which is to be texture inapped to t_he'
object (in this example, Rectangle node) which is represented by the
“geometry” field of the Shape node, and the location of the codeqd
video image signal corresponding to the moving video image is
described in the url field.

The composition information coded signal may be compressed in
the text forniat 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 sha;pe coded signal 804, and the decoded shape video
image is stored in the shape memory 806 and the texture video 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 81) composes the texture video



image of the arbitrary shape objeét stored in the fexture'me,mory 807
and the rectangular éh'ap‘_e'video image stored in the video image mémorjr
810 in accordance with the 'coﬁcpositio'x_x information stof.ﬁe‘d- in th'_e

compos 1t;|.on .mformatlon memory- When the arbitrary shape VJ.deo mage
is ébﬂﬁbseé, the '.s:l_l'a'pe' vid'e'o .Lmage in theshape memory 8':06. .'i:'.’l, used.
The cbmpds.i_;ng _meéns' 811 outputs the composed video _.i'.magé_; signal as
the composed video .:'i.'mage 'signal 812. It is possible for the composer

of the coded data to p“er-fcr_ln the composition of the decoded video

image object freely by using the composition information coded signal. - |

- on the othe:; hand, there is an attempt that a user of the display
apparatus shouid perform an interactivé bp_erat—ion for the 'di'sp'lay
object by the computer graphics. In the above-described virtual
reality modeling language, an interactive operation for the computer
graphics object is realized.

However, up to now, while the interactive operation for the 6bject
of computer graphics has been devised, the interactix}e operation by
the user for the arbitrary shape object video image in the object
coding has not been conceived. For example in the case shown in Table
4, when the user intends to select the arbitrary shape object video

image 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 TNVENTTON

It is an object of the present invention to easily realize an



interactive opetation by the user in a decoding and composing
apparatus of an arbitrary shape object. |

Accordlng to a fz_rst aspect of the present 1nvent:|.on, a video
image decoding and compos:.ng method for decodlng a video J.mage coded |
s:.gnal hav:.ng shape :.nformat:.on in shape un:Lts and comp051ng the
_decoded S:Lgnals together to decode an object VldeO :unage, uses a shape
v:.deo :unage obta:.ned by decoding the v:.deo image coded s.'Lgnal in |
detect:.ng an object video mage relatlng to the obj ect existing at
-a predeterm.med posﬂ::.on on a v:.deo screen.

Accord:mg to a second aSpect of the present invention, a video
image decoding and composing method for decoding a video image coded.
signal having shape' information in shape units and composing the
decoded signals together to decode an object video image, composes
only respective shapes \'rideo 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 assigned colors in the shapes.

According to a fifth 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 textures
being mapped to the shape video images.

Accordlng to a sxxth aspect of the present 1nvent10n, a v1deo
' .unage decod:l.ng and compos:.ng method for decoding a v1deo J.maqe coded |
s:Lgnal havmg shape 1nfomation thereby to decode ohject video mages |
in shape units, comprises a compositlon informatlen ¢coded signal
mdz.catmg shape video J.mages which are obtamed when the v:Ldeo mages
are decoded being input, and a plurallty of the video images heing
cOmpoSed‘in_accordance with said'cbmpositibh'information coded
signal;

Achording;to a seventh aspect of the present invention, a video
imagé decoding and composing apparatus comprises a composition
information coded-signal decoding means for decoding a composition
information coded signal; a composition information memory for
storing composition information as the output of said composition
information coded signal decoding means; 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 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 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 stoi'ed in the shape memory, the texture signal stored in the
texture memory, and the video image signal stored in the v.id'e_o image
memox':y in at:'c:ordaiﬁce with the composition info-rmatio'n stored in th‘e-
composiLlon ;n[o;mat;on memory, a pOSltlon lndlcdtlng means for

indlcating a pos:.t:.on in a compoéed mage wh:l.ch is output from the
compos:.ng meana, and a shape select:mg means for selectmg only the

shape s:Lgnal accordlng to the :Lnstruct:.on from the compos:mg means.

Fig. 1 is a block dia‘giam illu-s-trating a video image decodii"ng
“and composmg apparatus accordlng to a first embodiment of the present
inventlon.

Fig. 2 is a conceptional view illustrating detection of the object
video image in the first embodiment of the present invéntion.

Fig. 3 is a conceptional view illustrating the composition
. information memory in the lfi_rst embodiment of the present invention.

Fig. 4 is ablockdiagram illustrating the compos ition 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 ocbject video image in the first embodiment of the present
invention. |

Fig. 6 is ablockdiagram 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



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

decoding and composing apparaﬁus.

An eﬁlﬁodiﬁe'nii of the-j: presént iﬁvelnti.dn will be de‘sc.ribed-. with
reference to the drawings.

(Embodiment 1.) |

First of all, the :‘ntei_:active operation which should be realized
in this first embodiment will be described.

Fig.2 is a conceptional view illustrating the selection of the
object. Refe’::éncé numéral 201 designates a b‘ackg’round video image
(rectangular shape object video image), numeral. 202 designates a
texture video image of an arbitrary shape object video image, numeral
203 désignates a shape video image corresponding to the texture video
image 202, and numeral 204 designates a composéd 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
foreground. It is also supposed that a user pointed the position of
205. The decoding and composing apparatus searches the object which
is posifioned 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 example, the button



operation by the arbitrary shape object such that selection of. a
particular object by the user 1eacis to calling out of a separate
operatmn, or a drug operation of an arbltrary shape object by suCh
as a mouse of a personal computer can be realized.

A v:.deo image decod:mg and compos:mg apparatus accord:.ng to the |
first embodment of the present invention w:.ll be described with
reference to Fa.gures 1 to 5 and Tables 1 to 3.

Fig.l is a block diagram 111ustrat1ng an example of a basic
etr\;_cture of a'video image d_ecod-i_h’g" and ccmpcsi'ng-a_ppar'atus aecording
to the first embodiment of the pr’ese_nt inventicn-. In the figure,
nmﬁera-l 101 designates a composition information coded’ signal.
Numeral 102 designates a composition information coded signal
decoding means for decoding the composition information coded signal
101, numeral 103 designates a composition information memory storing
composition information as the output of the composition infcrmation_
coded signal decoding means 102, numeral 104 designates a coded signal
of an arbitrary shape object video image, numeral 105 designates an
arbitrary shape object decoding means for decoding the coded signal
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 memoryl 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



108. Numeral 110 designates a video image memoxy for sto_ring a video
image signal which is decoded by the rectangular shape object decoding

means 109. Numeral 111 des:.qnates a compos1ng means for compos:.ng

the shape 51gna1 stored in the shape memory 106 the texture s:.gnal o

stored in the texture:memory 107, and the v1deo 1mage 51gnal stored'
in the video image memory 110 in accordance w1th the compositlon
information stored in the com9051t10n 1nformat1on memory 103.
Numeral 112 de51gnates a comPOSition v1deo 1mage signal which is
output from the-compoeing means 111. Mumeral 113 designeteS'a
posiiion indioatino meane for indicating a position in the Outpﬁtl
composed Video imageé; Numeral 114-deeignates a shape sélectihé _
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 ¢omposing 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 information coded signal 101 and
stored a decoded result in the composition information memory 103.
The details of the composition information coded signal 101, the
composition information ceded signal decoding means 102, and the
composgition information memory 103 will be described 1aterf 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 image 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 decoding means 109 inputs and decodes the rectangular
shape object videq- image coded sig-nal. 108 and stores a decoded vié;ie'o
mage in the v}.de’o J.mage mgmbry 110. The compé’_s_"iﬂg niéaﬁs 111 composes
the shape video image stored in the shape memory 106, the texture
vi_déo image stored in the texture memory 107, and the video image
stored in the video image memory 110 in accordance with the._comp_o's'e'd
video image information stored in the composition information memory
103, and output the result as the composed video image signal 112,

Here, the composition information coded signal will be described.

Table 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 will be
described with reference to figures 3 and 4.

_Fig. 3 is a conceptional view showing the composition information
obtained from the composition information coded signal in Table 1
and Pig. 4 is a detailed block diagram illustrating the composition
information coded signal 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



analysis results of the respéctive node analysis means 402 to 409.
The Group, shape, TouchSensor nodes are the same as those in the
Virtual Reality Modeling Language (for detail grammar of the vir-tu__a_i
reality modeling language, please see SVRMEZ.0 -3D cyber. space
 structuring language-~ By Kenjiro Miura, Asakura Shoten, 1996). With
reference to the above drawings, the composition information of Table
1 will-bé described. Heréi ﬁﬁe names of the nodes are assigned fo:
convenience, aﬁdlif the nodes have the same fundtions, difference
names may be assigned.

The TouckSensor node in the Table 1 is a node for performing a
different-prdéessing'when.the user selects a shape which is related
to the TouchSensor node by clickihg 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 (The processing when the
TouchSensor node is effective, is of course described in the
TouchSensox ;ode, but it is omitted in the description here for
simplification). In this first embodiment, the interactive
operation using the TouchSensor node will be described.

By the Group node on the first line in Table 1, the node analyzing
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 analyziﬁg means 409 as in the Groub node

table 301. sSimilar selecting of the node analyzing means and
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enalyzing processing are- performed for the each node in the children
field of the Group node. After ail the nodes are analyzed, the
compos:.t:mn informatlon as shown in fig. 3 is obta:.ned. The arrows
:md:.cate the references to the dlfferent node tables and these
reierences are held as a memory pomter or an ldentrf ier to the
reference dest:mation node ‘tables.

The compos :.t:.on J.nformatlon coded signal accordmg to the present
invention is d:.fferent_ from the pr:.or art in that there exists the
Bitmap node for ixicticatipg.__ the.:Shape of the obj-ee£ video image s-i’ghai. '
In this example, ‘the Bitmap node refers the s-h.ape' _s-i‘gn'al.' included in
the 'vide'e 'im,age coded eigi;al described in the url field of the
MovieTexture 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.

Tﬁe 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 judged from
the objects positioning in the foreground successively as follows.
2 shape in the shape memory of the object video image to be judged
is selected by the shape selection means 114, a pixellvalue 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 TouchSensor node is made effective. If the object video image
positioning in the foreground is not selected, the judgment proé‘eésing
is carrled out repeatedly sequentlally from the object v1deo 1mage
1n the foreground up to the background video 1mage. _

As descrxbed above, in this first embodlment, by deflning the
node 1nd1cat1ng the shape of the object v1deo 1mage and us;ng that -
_ node, t.he 1nteract ive oPeration by the user in the v:Ldeo Jmage decodmg
andcomposlngapparatuswhlchdecodesandcomposesthearbitraryshape'
object can be realized.

Tn this first emloodiimont, the Bitmap node which can refer to the
shape from the video image object is defined, but the definition of
the TouchSensor node can be extended as shown in the following.

Table 2 is an example of a composition information coded signal
including the extended Touthensor node. The extended TouchSensor
node is related to the shapes included in all fhe 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 line
10 and when the object shown by the Rectangle 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 url
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 objeot video image exists at the selocted

position by the similar method to that when the Bitmap node is



utilized.

Jin addition, in the first embodiment, the TouchSensor node is
utilized for the mterac’cive operatmn, but the other sensor nodes
such as CylmderSensor node, SPhereSensor node, and PlaneSensor node ) |
in the v1rtua1 realJ.ty model:mg language can be used therefor. ';-’_he
fum:_:t.tons of these sensor nades may. be extend-ed for the coded- signals
of the arbitrary shape object s_imil‘ei'rly to. ;ﬁhe TéucliSen_ébr m the
first embédinier_!t and the nodes wh’ose functions are extenﬁed may be
defined e-s new nodes. N

While in this embodiiu'ent the definition of the Toudhseﬁsor is
exte_nd_ed, a node which has | the eguivalent function to | that 'of ' the
extended TouchSensor can be defined as a different (separate) new
node, |
(Embodiment 2.)

While in the first embodiment the function of the TouchSensor
node for the shape video image is described, the shape video image
itself can be utilized for the display. More particularly, it is
possible to performthe geometrical transformation, addition of color,
and attaching of texture to the shape video image to realize the
composition display. Hereinafter, the production of shadow of the
object image using the shape videc 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 designates a background video

image and numeral 502 designates a texture videc image of the object.
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Numeral 503 designates a shape video image of the cbject. Numeral
504'd'esignates a shape video image which is produced by transforming
the shape v1deo image 503. Merals 505 and 506 designate composed
v:.deo :unages, respect:.vely. 'I'he shape v.'Ldeo ;unage 503 is transformecr
:.nto the sbape v1deo image 504 showing the shadow thereof, by an
appropriate geometrical transformat:.on. The shape video image 504
is com‘p_:’:sed'With ‘the b-aékg:c'ou'hd video image 5_01. to pfdduce lthe'
composgition video image 50'5- The composition is performed sﬁpposing
the pixel value in the shape of the video image 504 (pixel value of
the ._s'ha'dQW) haé a constant value in place of using the texi_:ure' videé
J'.mage' 502. The cémpos-ition video image 505 and the afbitrary shape
‘object video images 502, 503 are composed to output the composed video
image 506. |

Table 3 s-hows' an example of composition information coded signal
when producing a shadow. The Group, Transform, Shape, App,_éarance,
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 image ("videol”).
The material characteristics, i.é., color of the shape is given by
the Material node on lines 9 to 11. The 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 assigned to the texture
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field of the Appearance node.

Here, the video image signal in this embodiment may be a still
videb image oi:- a moving video imeg'e.

| In add:.t:.on, as the arhltrary ahape object v;deo .unage coded |

s:Lgnal in the second embodment ’ the video. image coded signal
indicating the transParent pJ.xel value as the transparent type GIF
file and the transparent type am.mat:.on GIF file may be employed.
In tlu.-s case, the object shape can be obta:.ned depend-:.ng on whether
t.he'pixeil value of the video image is transparent or not, similarly
in the pr'oce_ssing: in thie embodiment. |

Further ’ in this eﬁbed:imeﬁt, the arbitrary shap‘e- ebjecf video
image signal which is obtained by coding the texture video image and
the shapei video iﬁage is input and decoded, but the coded signal of
only the shape video image may be input and decoded.

Furthexr, in this embodiment, when only the shape videc 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 locatipn of the coded
signal including the shape signal of this 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 texture
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.
In addition, while in the first and second embodiments there are

prqvidedcnearhitraryshapeobjectdecodingmeansandqnerectangular

shape object decoding means, a pinra',iity of the respective means may |

be provided. Or there may be provided only one selected frem the
arbitranyShapeobjéctdecddingmeansandthetectangularshapeobject
decoding m_eaﬁa-.

Inadditidn,thecompositidninfcrmatibncodedsignalofthefirst
and second embodiments ma-y_be coded by in the letter format as shown
in Table 1 or in the binary format.

In addition, in the first and sécond embodiments the format in
the virtual reality modeling language is referred as the format of
the composition j.nfofmation' coded signal, b\.;lt 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 first 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 ané 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



information coded signal, the arbitrary shape object video imeée coded
signal, and the rectangular shape object video image coded signal,
whlch are 1nput in the flrst emhodlment.

Flg. 6 is a block dlagram lllustrating an example of. the
fundamental constructmn of the v1deo image codmg and composition
informatlon codJ.ng apparatus accordlng to the third embodiment of
the present invention. In the figure, reference numer_:_al 601
designates a composition information, numeral 602 designates
composition information coding means for coding the composition
ihfo‘-rn_l'atibn 601, numeral 603 'desi_gnates a .c"ompb'sition information
cdded signal which is ou-tpﬁt from the composition information coding
means 602. Numeral 604 designates a shape video image signal.
Numeral 605 designates a texture video image signal. Numeral 606 |
designates an arbitrary shape cbject coding means for coding the shape
video image signal 604 and the texture video image signal 605. Numeral
607 designates an arbitrary shape object video image coded signal
output from the arbitrary shape object coding means 606. Numeral 608
designates a rectangular shape video image signal. Numeral 609
designates a rectangular shape object coding means for coding the
rectangular shape object video image signal 608. Wumeral 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 video image coding and composition
information coding apparatus constructed as described above will be

described with reference to the drawings.



The compogition information coding means 602 inputs and encodes
the composition information 601 and outputs the composition
infomation t_:.qde'fc':i- signal 6—03-. As '.‘_th_e' fqmgt of the compos iti_oi_l’
mformatlon coded s:Lgnal 603, the format 'e’iipléyea in the f:Lrst | :
embodiment can be employed. The node indicating the shape of the
o-bjédt video image can be coded by the compos ition information coding
means 602. The.afbitrafy #haée.ohjeci coﬂing.mééhé 606 inpﬁis and.
encodes thé te#tur'e video image signal 604 and the shape video image
51gna1 605 corresponding thereto, 'and outputs the arb’i‘tra_ry shape
object irideo image ched sigl_ial- 607. Tﬁe rectangular shap'e object
coda,ng -iueéns‘ 609 inputs and encoél,es the r‘ect-ém_guiar shape obj—éct_v’ideo
image signal 608 to ontput'the rectangular shape object video image
coded signal 610. |

As described above, in this embodiment, the composition
information including the node indicating the shape of the video image
object can be c.oded.

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 arbitrary 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

file and the transparent type animation GIF file may be employed.



In the third .emhod:‘unent, only th_e shape video image may be coded
by the arbitrary shape object coding means to output the coded signal.

Further, while in this émbediment the composition informatibn
coded.signal, the érbitrary shape objggt viqéo imagé codéd signal,
and the rectangulaf'ﬁhabe'coaéd.éiénai ate'seﬁérately.output; these
may be output with multiplexed.

Here, the composition information coa'ed 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 désérib"ed above, ééc_ording to the present invention, a video
image décodin‘g and composing method in which the interaclLive operalion

by the user can be easily performed is realized.



Table 1

Group {

children [

TouchSensor{......}

Shape {

appearance Appearance { -

texture MovieTexture

wil- ‘-‘-V'.i{l-eo_jl?"__’ -_

|

}

geometry Bitmap { }

vz




Table 2

Group {

children|

TouchSensorxd......}

Shape {

appearance Appearance {

texture MavieTexture

url “videcl”

|

!

geometry Rectangle {}

1

sz



Table 3

Group { 1
children | 2
Transform { D
scale {....J 4
translation {...} 5
children{ 16 =
Shape { T
appearance Appearance { 18
material Material { 19
diffusecolor 0;0,0 110
} | 1
} 12 .
geometry Bitmap { 113
url "videol" 14
) 115
} 36
1 T17
] {19~
1 20




Table 4

Group { 11
children [ 9
Shape { 14

~ appearance Appearance { 15
_texture MovieTexture 16

url “videol” 117
} o 8

} . 19

geometry Rectangle {} 10

} i |11

| 12

13

Le
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1. A video image decoding and coniposing method fof decoding a
v1deo J_mage coded s:.gnal hav1ng shape informat:l,on in shape unlts and
, compos J.ng the decoded ;ugnals together t.o decode an ob]ect video mage, o
comprising:: | _ | _ _ _ |

a shape v:.deo image obtained by decodlng the video image coded _
su;nal bemg used :.n detectlng an object v:.deo :Lmage relat:.ng o the |
ebject ex.-'l.fst:.ng- at a predetemined pos:-.tlon on a video screen.

2. A v:.deo mage decod:.ng and compos:l.ng method for decodmg a
v:.deo mage coded s:.gnal hav:mg shape 1nformat10n in shape un:l.ts and_
compos-i-ng ehe decoded--s_:.-g.-nals together to decode an Obj ect vn.de;o -ima‘ge v
comprising: |

only each of shapes video images obtained by decoding the
object video image being composed together as a video image eignal.

3. The video image decoding and composing method as defined in
claim 2, wherein said shape video images 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 imaées 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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| objecf video images in shape units, comprising:

a composition information coded signal indicating shape video
images:whi¢h_are 6btaihed when tﬁe vided images are deched being
B '

é plnfélitydf tt_i‘elv'ideb_ iﬂageé ‘b.'eihg .compbs'ed in éccbrdance’
with said composition information coded signal.

7. A video iﬁége decoding and composing apparatﬁs compriSing:

a cbﬁposition_ informatib'n code& s'ign'al déceding m‘_e'axis for
decoding a composition information coded signal;

.a composing information m'emory for Stéj:ing compbsition
'infomatioh_ as the output frém said c'om'pc;sition infbrmatioi; coded
signal decoding means;

an arbitrary shape object decoding means for decoding a coded
signal .o_f 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 decbding means;

a texture memory for storiﬁg 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 stored in the texture memory,
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and the video image signal stored in the vide6 image membry in
accordance with thé composition information stored in the composition
1nformatlon memory, | |
| a pcsrt.l.on md:.cating means for 1ndicat1ng a pos:L‘t.'Lon in a
'composed v1deo xmaqe whlch ls output from the composxng means, and'
a shape selectlng means for selectlng only the shape signal

according to the 1nstruct10n frdm the composlng means.



