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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.
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VRMLFile; | - High-resolution mesh
l Convert VRML into X3D
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<Pwrl version="1,0" encoding="UTF-8"%"
<IDOCTYPE %30 PUBLIC "150//Web3D//DTD %30 3,2/ /EM" "http://weww, web3d, org/specifications,/«3d-3.2, dtd ">
<30 profile="Full” wersion="3.2"»
<head>
<reta content="Extended CaAD Component” name="title” />
<fheads
Scene>

<ProtoDeclare name="CaDPropary >

<Protolnterfaces
<field accessType="inputOutput” name="referencelD” type="MFString” />
Lfield accessType="inputOutput” name="geametryJel” type="SFSting” />
<field accessType="inputOutput” name="propertyMame” type="MFString”™ />
<field access Type="inputOutput” name="properyvalue” type="MFString" />
<field access Type="inputOutput” name="children” type="MFMode" />
<field accessType="inputOnly” name="addChildren” type="MFMode" />
<field accessType="inputOnly" name="rernoveChildren” type="MFMode” />

</Protolnterface

<ProtoBody> <Transform> <I5>
<connect nodeField="children” protoField="children™ />
<connect nodeField="addChildren” protoField="addChildren”™ />
<connect nodeField="rernoveChildren” protoField="removeChildren”™ />

A5y LA Transform </ProtoBody > i
</ProtaDeclare’ CADProperty Protolype Definition

<CADAssembly DEF="Lanborghini” name="Lanbarghini”>
<CADPart DEF="Low_Frare, 1" name="Low_Frame” rotation="-1 00 1,571" translation="0,0 -0.33658 1 94522/
<CalAassembly DEF="Weel&armp:Tire_RL, 1" name="Weel&armp: Tire _RL">
<CADPart DEF="Tire_R" name="Tire_R" rotation="-1 00 1,57¥1" translation="-0,95 -0, 15658 1,29693*/>
<CADPart DEF="Wheel_R" name="Wheel_R" rotation="-1 0 0 1,571" translation="-0,95 -0, 15658 1,29699"/>
<SCADAssemblye
<I-- amissions —>

<ACADAssembly: Product Structure

<Protolnstance DEF="CADProperyinfornation” name="CaDPropery”>
<Protolnstance narme="CADProparty™>
ieldWalue name="referencelD” value="&quot:Tire_R&quot.” />
ieldValue name="geometryrl" value="parmodels/Tire_R,x3db" />
<fieldValue name="propefyMame” value="8quot: 8 H dquot, Squob B EH T aquot; Squot2HE &quot;
ieldValue name="propertyValue” value="8quot:D55T-RECAquot: Aquoti3610&quot: Aquot:$2blaquot: />
</Protolngtance>
<I-- omissions -

¢ FProtalnstances Geometry reference & Part properties

<SEoene>
<SEA0s
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FRES X 2 S Aush 44w 9 JuE

Il 98 98& Ba X3DE 44 wad & gk 7tz} X3D, X3DB&E W gtat= el disf dolrokrth the
(2) ZBZ3e] A HA AR, Faagze Edes U5 < WY AEES Adadz 24s 9% 2a9EQ
7] $148l X3D ez 4o Grouping H49 ==& X3D SAIISO 19775-Part2 : X3D Scene Access Interface)
AL, BE Shape ==F dte] Shape == F £ ol % OH iR SFste 7 sketE HA o)tk
ettt o] FojollA W =E=E Aol = B (1) 3324 W3d X3D LS FojolA FH Y
st& Fol7] fJgolth 3 AAdet
(3) @& IndexedFaceSet 718t ==& Algad] FE =0, (2 Adagizs g8 ZE CADProperty ==& 2
2o Aol ¥ High Resolution MeshZ 7 #3}3} 3, geometryUrl = WAH o Hzx 3Y(HY
7] 918 Quadric Error Metricg %3t O“Z] = g AR 1< X3DB)& ¢lof, HEe] FHIaHEZE A
2]Z(Edge collapse algorithm)[22]& #-83] WAS o =1
shgitt o] w AFs 9AE o8 GAR TSk (3) )l A AAH Rz BE 7|5 A =55 3
AEA 7=, ol dAERE A" ﬂolEie 7FAl 3} of ()9 Adrefxe] HARg F (2)9 AWz
Aol 4] LOD(Level of detailell &3t} 7kA38F & & v s 2] ol A A A g}
& =017] AAtelth SAIE €3 dlole &% #A4o] Eud, (21 6)9 (3h
(4) HAAs dAR AHadz e 7lsbgdrel A Al o} o] AAZE 7N EE AlZs (29 6)& AA Y A
#do] §le m=E(9, Background, Viewpoint 5)& A BACHE & AToA Fog vlojy JPoz WIS
AAskL, ol ¢ TdFAQ X3DBUISO 19776 of § 7N gte Aap(sholtt. 7hAlst A3 WS vo]H 7t
X3DB: X3D Binary Format File)2 g3}, CAD Rde| AFTx, FE54 AR, 4 Auet dX¢
9 A& S CAD e x3H BE FEEe] 34 S 1% 4 9Tk
ARES o]7 to]E(X3DB)& ¥ gtgi},
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