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 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, ...

Background & motivation

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 when using the CATIA VRML exporter

 Geometry information exported to a single VRML file

 Product structure information lost

 Still heavy for Web-based application

Problems of the CATIA VRML exporter

VRML Hub Scene graphCATIA Hub Assembly

export



 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.

Solution : CATIA2X3D conversion

Guimok Cho, "Translation of 3D CAD Data to X3D Dataset Maintaining Product Structure for Web-based Visualization”, Master Thesis, 
Chungnam National Univ., Feb. 2011.
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CATIA2X3D conversion

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



AP203 Configuration Controlled Design

Configuration Management
• Authorization
• Control(Version/Revision)
• Effectivity
• Release Status
• Security Classification
• Supplier

Geometric Shapes
• Advanced BREP Solids
• Faceted BREP Solids
• Manifold Surfaces with Topology
• Wireframe with Topology
• Surfaces and Wireframe without 
Topology

• Shape Appearance/Layers
• Constructive Solid Geometry
• Geometric Validation Properties

Specifications
• Surface Finish
• Material
• Design
• Process
• CAD File Reference

Product Structure
• Assemblies
• Bill of Materials
• Part
• Substitute Part
• Alternate Part



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

STEP AP203ed2 instance diagram related to product structure 



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

Mapping b/w STEP AP203ed2 entity & X3D node



CADProperty node

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

VRML2X3D conversion and filtering process



Implementation environment

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



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

 CBT (Computer-Based Training)

 PSV (Product Structure Viewer)

Results & Applications



S/W Verification for iXj3D

Development  

of iXj3D*

Customization

for KAIS** environment

Integration of KAIS & iXj3D

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

Integration of X3D-based viewer into KAIS



Visualization effects (show/hide, highlight, transparent)

Arbitrary section cut Explicit scene tree information



CBT (Computer-Based Training)

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



PSV (Product Structure Viewer)



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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