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On the Development of an Initial Hull Structural CAD System based
on the Semantic Product Data Model

Lee, W. J.* Lee, K. Y.**, Roh, M. L*** and Kwon, O, H ****

ABSTRACT

In the initial stages of ship design, designers represent geometry, arrangement, and dimension of hull
structures with 2D geometric primitives such as points, lines, arcs, and drawing symbols, However, these
‘design information(‘2D geometric primitives”) defined in the drawing sheet require more intelligent
translation processes by the designers in the next design stages. Thus, the loss of design semantics could
be occurred and following design processes could be delayed. In the initial design stages, it is not easy
to adopt commercial 3D CAD systems, which have been developed for being used in detail and pro-
duction design stages, because the 3D CAD systems require detailed input for geometry definition. In
this study, a semantic product model data structure was proposed, and an initial structural CAD system
was developed based on the proposed data stmucture. Contents{‘product model data and design knowl-
edges’) of the proposed data structure are filled with minimal input of the designers, and then 3D solid
model and production material information can be automatically generated as occasion demands. Finally,
the applicability of the proposed semantic product model data structure and the developed initial struc-
tural CAD system was verified through application to deadweight 300,000 ton VLCC(Very Large Crude

0il Carrier) product modeling procedure.

Key words : Semantic Product Data Model, Initial Hull Structural CAD System, UML
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Initial Hull Structural CAD System
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Fig. 14. Scheme of the developed initial hull structural CAD
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. Operate program
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e visualize 3D Solid Model

Tree Window
represent product structure
& production material information
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operate program and display miscellaneous information

Fig. 15. Screenshot of automatically generated 3D solid
model of deadweight 300,000ton VLCC by the
developed initial hull stuctural CAD system.
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Fig. 16. Product modeling procedure by the developed initial
hull structural CAD system,
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+total 20

total 20 points, 44 lines, 17 faces,
and 17 solids by design knowledge
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Fig. 17. Detailed product modeling procedure of inner hull
by the developed initial hull structural CAD system.
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Fig. 18. Automatically generated 3D solid model by the
semantic product model information for longitudinal
hull structure,
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Fig. 19. Automatically generated 3D solid model by the
semantic product model information for transverse
hull structure.
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Fig. 20. Automatically generated 3D solid model by the
semantic product model information for cargo hold
structure.
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Fig, 21. An example of intersection between a building block
and the initial hull structure to calculate the
production material information.

Product Material Informatiof Tl
- Information of plates in thg blogs

- information of stiffeners injthe 4
- Information of the block 7

Fig. 22. Automatically gencrated production material
information of the building block.
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