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Background & motivation

= Sharing 3D CAD model product information

= To apply 3D CAD data created in the design stage of product
life cycle to various applications of the other stages in related
industries

= Difficulties of sharing 3D CAD models

= Too complex and heavyweight to be shared for distributed
collaboration such as in a Web-based environment

= Security problems of CAD design information
= Various 3D CAD systems and viewers, and licenses problems

— Lightweight formats
> 3D-XML, COLLADA, JT, U3D, X3D, HSF, XVL, ...

1) SC4N2465 Report on Visualization Candidate Format Assessment

2) Inho Song and Sungchong Chung, "Data Format and Browser of Lightweight CAD files for Dimensional Verification over the Internet”,
Journal of Mechanical Science and Technology, vol.23, pp.1278-1288, 2009.

3) Manjula Patel, Alexander Ball, and Lian Ding, "Strategies for the Curation of CAD Engineering Models", The International Journal of
Digital Curation, vol.4, pp.84-97, 2009.



Problems of the CATIA VRML exporter

= Problems when using the CATIA VRML exporter

= Geometry information exported to a single VRML file
= Product structure information lost

= Still heavy for Web-based application

\@ Hub Assemblyﬂ)

— disc with holes®
— cap®
@ 3 — sleeve sub-assembly® :- :T"‘ § {Scene graphl

» gasket® N\

& \¥ % e cylinder® m \
M

CATIA Hub Assembly VRML Hub Scene graph

/
Cd =
-
-

—



Solution : CATIA2X3D conversion

= CATIA2X3D conversion including product structure information

= Geometry information of each part file is exported by using the CATIA VRML
exporting API, and then converted to X3D by VRML2X3D converter

= Product structure information is extracted by using STEP(the STandard for the
Exchange of Product model data).

= Filtering each X3D file which has geometry information of a part.
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Solution : CATIA2X3D conversion
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CATIA2X3D conversion
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Geometric Shapes

« Advanced BREP Solids
Configuration Management « Faceted BREP Solids
« Authorization \/‘\/\[\/ « Manifold Surfaces with Topology
« Control(Version/Revision) « Wireframe with Topology
« Effectivity . « Surfaces and Wireframe without
* Release Status Topology
« Security Classification ? « Shape Appearance/Layers
« Supplier  Constructive Solid Geometry

\,3%)\/ X, | * Geometric Validation Properties
¢

%‘Lﬁ' Xy

”\"r - Specification
Product Structure B pecifications

« Surface Finish

« Material

* Design

» Process

« CAD File Reference

« Assemblies

e Bill of Materials
e Part

e Substitute Part
« Alternate Part




STEP AP203ed2 instance diagram related to product structure

30 CAD Systems
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Mapping b/w STEP AP203ed2 entity & X3D node

30 CAD Systems
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CADProperty node

30 CAD Systems
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Data : PS(Product Structure) + Part position

STEP

& HEADEFR;
5 FILE_DESCRIPTIONG[* CATIA WS STEP'),'2:1° )

e

a
5 FILE_NAME [0y BT eE £y CAT Ia_batadLanborghinih\Lanborghini_203ed2_extLink . stp" " 2010-08- 04TOF:
&

7 FILE SCHEMAL [ " OONFT GURAT DOM- CONTROL - 30-DESTGN-MIM-LF { 1 0 10303 203 1 1 4}'1);

]

9 ENDSEC)

10 /= file written by CATIA VSR1E =7

11 DaTa;

12 #17=PRODUCT _CEFINITIONI Lanborghini',* °,.#6,#3) :

13 #31=PR00UCT DEFINITION(  Low Frame',' * 30,830

14 #EE=PROOLCT_CEFINITIONL Hagh_Frame® . ' #467,83)

15 #10S=PRODUCT _DEFTNITION]' “jdl_SLE_FFaME' o L ELDG,HE)

16 #142=PR00UCT _DEFINITION{'F_Frame'," *, #141,#3) ;

17 #178=PROOUCT DEFTNITION] ' Front_Busper' " ', #178,#3) ;

18 #1ES=PRODUCT _DEFTHITION 'F_Bumper',' *,#184,83) :

19 #222=PRODUCT _DEFINITION 'F_Bumper_Grall®,' ', #221,#3] ;

20 #T56=PROOUCT DEFTMITION]'F_Blinker®,* ' #2585, #3) ;

21 #311=PRODUCT_DEFTHNITION] ' Pesr_Bumper® ' °,#310,83) :

22 #31 7=PRODUCT _DEFINITION( 'R_Bumger',' *,#316,#3) ;

23 #SA=PAOOUCT DEFINITION('A_Bumper_Gril', "

24 #E0A=PRODUCT_DEFTNITION] ‘L_Fender’,' *

5 #443=PRODUCT _DEFINITIONI'R_Fender',' *,®442,83) ;
DEFINITION('L_Side Pangl’ L RATE N3]

26 #AS0=PRODUCT | X
27 #517=PRODUCT _DEFTHITION]'R_Side_Panel®,* ', #516,#3) ;
28 #SSA=PRODUCT _DEFINITION] ‘Trunk',' *,#553,83) ;

29 S5 =PRODUCT_DEFINITION Trunk_Panel®,' ', #5g0,23) ;
50 WETA=PRODUCT_DEFTNITION Roof_Parel’," * 0627 #3) ;

31 #565=PRODUCT _DEFTNITION]'L_Deor®,' ' ,#564,83) ;

32 #571=PRODUCT_DEFINITIONI'L_Door_Panel’," ', #670,#3) ;
53 WTOEA=PRODUCT_DEFTHITION]'L_Door_inside', ' ° #707,#3) ;

XML Data : Part specification

= <PropertySet 10" Trunk_Panel,.1" =

& <Froperty propertyMame="w 2 " propertyValue="1" ;=

7 =Property propertyMame="4 2 * propertyValue="@ EI F € = /=
8 <Property propertyMame="% & " propertyValue="MEXz3" /=

g =Property propertyMame="<= & * propertyValue="1" /=

10 <Property propertyMame="4 & @ & * propertyValue="M3X24.TP" /=
11 =Property propertyMame="7 23 * propertyValue="%$500,02° /=

12 =/PropertySets )

13[1 =Propertyset 1o="Tire_FR"=

14 =Property propertyMame="®1 & * propertyValue="2* ;=

15 <Property propertyMame="+4 @ * propertyValue="g} 0|~ s=

18 =Property propertyMame="%2 § * propertyValue="Dunlop 5P Sport® /=
17 <Froperty propertyMame="< & " propertyValue="a" ;=

18 =Property propertyMame="2 & & & * propertyValue="D55T-RSC* /=
19 <Froperty propertyMame="7}2 * propertyValue="%251,35" [>

fras] =/PropertySet=

1[E =PropertySet 1d="R_Door_Panel"=

<Property propertybMame="t 5 * propertyValue="2" ;=
=Proparty propertyMame="4 2 * propertyValue="Front Door® /=
<Froperty propertyMame="1% & " propertyValue="ISA MEX14" f=
=Property propertyMame="d¢= & * propertyValue="2* /=

=Property propertyMame=*’t3 * propertyValue="$365.34° /=
=/PropertySets

BHBNEER

J_IJ_LLLI_EIELJ_IJJ_I_U_EIELLLIJ_LLLEEI

<Property propertyMame="% 8§ @ & * propertyvValue="MsXl4.FD" /=

—

X3D Data: PS, Part position & specification
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VRML2X3D conversion and filtering process

- Complex scene graph

VRML File | _ High-resolution mesh

l Convert VRML into X3D

- Complex scene graph Faces : 6838

X3D File | _ High-resolution mesh —

Flatten the scene graph &
Remeshing and simplification

- Simplified scene graph
- Simplified multi-resolution mesh

X3D Files

Remove non-essential node &
Convert X3D into X3DB

- Simplified scene graph consists of
X3DB Files essential node

- Simplified multi-resolution mesh
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Implementation environment

CTX Translator (CAD to X3D Translator)
Export module AP203ed to X3D module | Mesh processing module
Upload
CATIA module | JSpAT | JAVA3D | X3D Toolkit |  MeshLab API
Automation API
Visual Basic.NET JAVA C++
Windows XP
CPU Intel Core2 Duo 2.6GHz
H/W RAM 4GB
VGA Nvidia Quadro FX 5500
OS Windows XP (32bit)
S/W 3D CAD System CATIA V5R16
VRML & X3D Viewer Customized Xj3D Viewer plug-in for IE 8

Guimok Cho, "Translation of 3D CAD Data to X3D Dataset Maintaining Product Structure for Web-based Visualization”, Master Thesis,
Chungnam National Univ., Feb. 2011.



Results & Applications

= Integration of X3D-based viewer into KAIS (Korean Army’s
IETM tool)

= CBT (Computer-Based Training)

= PSV (Product Structure Viewer)



Integration of X3D-based viewer into KAIS

Development Customization
of i1X)3D* | for KAIS** environment

Integration of KAIS & iXj3D

S/W Verification for iXj3D

*iXj3D : X3D-based viewer customized from Xj3D
** KAIS: Korean Army's IETM tool



Visualization effects (show/hide, highlight, transparent)

B CBT Edition Viewer V1.0
MW ¥ WEQE [HA0IN JI% E8W

{ Y2 N B
1 > w001
- 27|

NGB

DY 230| 2381 2A@LIC

™

BX

B CBT Edit r V1.0
W ¥ WEQE {uMOIH s S8%

A F(Scene Info) 2 ‘
Ti

mn < Product?%
Product?%
@ Transtorm : Product?$4
@ Transtorm : Product?s3
- Transtorm : Product?%2
& Transtorm : Product?3]
#-Transtorm : Product?30
Product73

Ti0).

@M (Section

n  Relatiobd2
Relatofi2
Relatiols

DEF Node FieldDefinitions

Product?® | Transform [metadata] (SFNode)
I [children] (MFNode) 2 Nodes of yp
[adaC]
{ramoveChidren]

[BborCenter] |
[bboxSize] |
|
|

(center] (SFVec ) 0.00.00.0
_[rotafion] (SFotafion) 0.00.0 1.00.0 4§
{(scale] (SFVec) 101010 | L]

{scaeDrrtaton) (SFRotatort 10|
{ranslaon) (SFVec 00826 0. |

v BN HERY Mt

o0
21

(e ) () () () (it (& tggj'g‘lyn&ll!] Fon
| 0E & @l

AERENEe-

D8 220| 225AGLI0.




CBT (Computer-Based Training)
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PSV (Product Structure Viewer)
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Summary & conclusion

= CATIA2X3D conversion including Product Structure
information

» Enhanced X3D dataset and customized viewer
= Web-based visualization of 3D CAD product model

= Future work

= Improving the CATIA2X3D conversion and filtering process
= STEP-based geometry information conversion
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