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ABSTRACT

Extensible 3D(X3D) is a software standard for defining interactive web and broadcast-based 3D content
integrated with multimedia. The data size of Web3D representation based on polygon meshes is so large that
transferring practical data fast is a hard problem. This paper proposes 3D object structure, a new framework
for compact 3D representation with high quality surface shape. By utilizing a free form surface technique,
qualified surface are transferred with limited amount of data size and rendered. 3D graphic structure can be
regarded ad both polygon meshes and free form surfaces. Therefore, it can be easily integrated to existing
Web3D data formats, for example VRML & XML. 3D object structure also enables modeling free form
surface shapes intuitively with polygon modeling like operations.
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VRML97 : DEF MyView viewpoint
{ position 0 0 10 }
XML : <viewpoint DEF='"MyView'
position="0 0 10" >
th&9 de XML 7&& °]83t9 PROTO7Z} o
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<Proto type="myBox">
<Field id="mySize" type="vec">
<Box size="mySize">
</Proto>
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3-2. VRML 97
a4 62 324 object 7&E VRMLE A2 3}
7l A% daEFolt

1: #VRML V2.0 utf8

2: PROTO XVL_EDGE [

3: field SFFloat round_val 0

4 field SFVec3f round_str 0 0 0

5 field SFVec3f round_end 0 0 0

6:

7 { Text { string [ " weight of adge " 1} }
8 PROTO XVL_STATUS [

9. field SFString status of shape” ] } }
10: Group{

11:  children [

12:  Group {

13: children [

14: shape {

15 geometry IndexedFaceSet {
16: Y,

17: Switch {

18: choice [

190 XVL_STATUS {
20 ) status "XVL_GREGORY"
21
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22 XVL_EDGE {
23 round_val 0.5

24: round_str 0 0 0
25 round_end 0 0 0
26}

27:  IndexedLineSet {
28: coordIndex [ 24 103 ]
29 )
30 1]
31:  whichChoice -1
N
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<IENTITY % XviShellTypes "CS_POLYLN |

CS_BEZIER | SS_POLYGON | SS_LATTICE |

SS_GREGORY " >
<!ELEMENT XviShell

Edges*,

Vertices*0>

<IATTLIST XviIShell
Type (%XvIShellTypes;) #REQUIRED
DEF ID \WIMPLLED
USE IDREF WIMPLLED

>

<IELEMENT Faces (Materiaal?,
Face+)>
122 <!ELEMENT Edges (Material?, Edge+) >

(XYZ, UV, Faces,

mERXXNDOY Aty
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Texture?,
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13: <!ELEMENT Vertices (Material?, Texture?
14: %XvlG1T1FaceChild;) >
15: <!ATTLIST Face

16: ix %MFInt32; #REQUIRED

17 tx %MFInt32; #IMPLIED

18 >

19: <IELEMENT Edge (Material?

20: %XvIG1T1EdgeChild; ) >
210 <IATTLIST Edge

22 ix %MFInt32; #REQUIRED

23: vec %MFInt32;, #IMPLIED

24: VRnd %SFFloat; #IMPLIED
25 >

26: <!ELEMENT Vertex (Material?) >
27 <C
28: ix 9%MFInt32, #REQUIRED
29 VRnd %SFFloat; #IMPLIED
30 >

31: <!ELEMENT Texture (EMPTY) >
32: <IELEMENT Texture

33 url CDATA “IMPLLED

34: repeaatS %SFBool, "true”

35 repeaatT %SFBool; "true”

36 url IDREF  \WIMPLLED
37 url ID WIMPLLED
38 url IDREF  \WIMPLLED
39 >

40: </ELEMENT XYZ  \WPCDATA>
41: <!ELEMENT UV \#PCDATA>
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