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ABSTRACT

There has been a number of attempts to apply 3D CAD data created in the design stage of product life cycle to various applications of
the other stages in related industries. But, 3D CAD data requires a large amount of computing resources for data processing, and it is not
suitable for post applications such as distributed collaboration, marketing tool, or Interactive Electronic Technical Manual because of the
design information security problem and the license cost. Therefore, various lightweight visualization formats and application systems have
been suggested to overcome these problems. However, most of these lightweight formats are dependent on the companies or organizations
which suggested them and cannot be shared with each other. In addition, product structure information is not represented along with the
product geometric information. In this paper, we define a dataset called prod-X3D(Enhanced X3D Dataset for Web-based Visualization of
3D CAD Product Model) based on the international standard graphic format, X3D, which can represent the structure information as well as
the geometry information of a product, and propose a translation method from 3D CAD data to an prod-X3D.

Keywords : 3D CAD, Web Visualization, Product Structure, X3D
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- Complex scene graph
- High-resolution mesh

- Complex scene graph

VRML the l - High-resolution mesh

l Convert VRML into X3D

¥3D File

Flatten the scene graph &
Remeshing and simplification

- Simplified scene graph

X3DFiles | Simplified multi-resclution mesh

Remove non-essential node &
Convert X3D into X308

- Simplified scene graph consist of
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<?xml version="1,0" encoding="UTF-8"7>
<IDOCTYPE X3D PUBLIC "1SO//Web3D//DTD X3D 3.2//EN" "hitp://www, web3d, org/specifications/x3d-3,2 dtd">
<X30 profile="Full” version="3,2">

<head>
<meta content="Extended CAD Component” name="title” />

</head>

<Scene>

<ProtoDeclare name="CADProperty”>
<Protointerface>

<field accessType="inputOutput” name="referencelD” type="MFString” />
<field accessType="inputOutput” name="geometryUrl" type="SFString” />
<field access Type="inputOutput” name="propertyName" type="MFString" />
<field accessType="inputOutput” name="propertyValue" type="MFString" />
<field accessType="inputOutput” name="children” type="MFNode" />
<field accessType="inputOnly” name="addChildren” type="MFNode" />
<field accessType="inputOnly” name="removeChildren” type="MFNode" />

</Protointerface>

<ProtoBody> <Transform> <IS>
<connect nodeField="children” protoField="children” />
<connect nodeField="addChildren” protoField="addChildren” />
<connect nodeField="removeChildren” protoField="removeChildren” />

£/1S> </Transform> </ProtoBody>

</ProtoDeclare>

{CADAssembly DEF="Lanborghini” name="Lanborghini">
<CADPart DEF="Low_Frame, 1" name="Low_Frame" rotation="~1 0 0 1,571" translation="0,0 -0,33658 1,94522*/>
<CADAssembly DEF="Weel&amp;Tire_AL.1" name="Weel&amp: Tire_RL">

<CADPart DEF="Tire_R" name="Tire_R" rotation="-1 0 0 1,571" translation="-0,95 -0.15658 1,29699*/>
<CADPart DEF="Wheel_R" name="Wheel_R" rotation="-1 00 1,571" translation="-0,95 -0,15658 1,29699"/>
</CADAssembly>
{!-- omissions —>
</CADAssembly>

<Protolnstance DEF="CADPropertyinfomation” name="CADProperty™

<Protolnstance name="CADProperty™>
<fieldValue name="referencelD” value="&quot:Tire_R&quot:" />
<fieldValue name="geometryUrl" value="partmodels/Tire_A.x3db" />
<fieldValue name="propertyName" value="8quot: &2 &quot; SquotFEBIZ&quot: &quot.IHE &quot: />
<fieldValue name="propertyValue” value="8quot.DSST-RSCaquot: &gquot:3610&quot: &quot:$251&quot;”/>

</Protolnstance>

<l—- omissions —> i

ce>

</Scene>
/A0
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X3DE VRMLY RE x:8 ¥snz 2zt p=3he
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(2) A%3te] A WA GAZ FAIYTe) EFrE FF
7] 13 X3D A1 4e] Grouping HA 9 =&
AA I, B Shape ==F &) Shape =22 F
3o, ol FoldA Be =8 A s} st AF
38 Zol7] $igtolr)

(3) 8732 IndexedFaceSet 713} =5 A&3] HHH =,
e A4do] £¢¥ High Resolution MeshZ 7 #3}3}
7] 98] Quadric Error Metric® 5% oA £ ¢n
2] & (Edge collapse algorithm)[22]& A &3] vlA& o
¢33 o] o A dAE A QAR FEI
HEAF) =, o= dAEE A4E dolHE M3t
chAl o] A LOD(Level of detail)ol] &3t 71238 &8
< ¥ol7] Hitelh

4 #HA3 vAZ FUaYZ o 7)sAHRG FAHH
#&o] ¢l =E=%5(9, Background, Viewpoint %)%
AAs R, oA 4% Hd¥2A X3DBUISO 19776
X3DB: X3D Binary Format File)2 ¥ 3kgic]

9 #}4g 53 CAD 2dd] ¥y 2E RE

AHES o] do|E(X3DB)2 Wi}

g9 3%

35 X3D dlolef &8 A=t
3343 344004 CAD dHolg9 HF} ARGAETZ,
Zt RF9 942 2 A Axe £448)9 P4 PUE
7tz X3D, X3DBE #@dte e dis] dopR it o
< ¥gd A FJuadxE AL 9 23 HEQ
X3D SAI(ISO 19775-Part2 : X3D Scene Access Interface)
£ o] 83 sz T3 7HA e Aol
(1) 334elA W3d X3D H9E FololAl gl A
ZE AP

(2 FRag =g @48 ®E CADProperty =28 %
i1, geometryUrl =] HAE 4§ #Fx 4A(34
AR 54, X3DB)E 9o, ¥x9 FAaYEE Y4
g},

(3) )04 AAH| ARz BE 78 #H EE
ob (1)9] AWy T EAG & (2)9 FHaze
o & 2]o A A7 g},

SAIE §% dolH % #Ho £4d, (2¥ 69 (3D
o} o] AN 7HAIZE AR (29 6)& A Y A
A Rd(Ahe £ 7oA AT doly HFoE Wi
of ¢ 7hA stk Aap(Eh)olct. 7hA 3 A wEd dojE 7t
CAD 249 AFTE, #F54 Au, 34 Ane AT
& FA # e
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