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Implementation of Topological Operators for the Effective Non-manifold CAD System
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L Abstract ,[

As the increasing needs in the industrial filed, many studies for the 3D CAD system are carried out. There are
two types of 3D CAD system. One is manifold modeler, the other is non-manifold modeler. In the manifold modeler
only 3D objects can be modeled. In the non-manifold modeler 3D, 2D, 1D, and 0D objects can be modeled in a
unified data structure. Recently there are many studies on the non-manifold modeler. Most of them are focused on
finding unknown topological entities and representing all kinds of topological entities found.

In this paper, efficient data structure is selected. The boundary information on a face and an edge is included in
this data structure. The boundary information on a vertex is excluded considering the frequency of usage. Because
the disk cycle information is not required in most case of modeling. It is compact. It stores essential non-manifold
information such as loop cycle and radial cycle.

A suitable Euler-Poincare equation is studied and selected. Using the efficient data structure and the selected
Euler-Poincare equation, 18 basic Euler operators are implemented. Several 3D models are created using the
implemented modeler. A non-manifold modeling can be carried out using the implemented 3D CAD system. The
results of this paper could be used in the further studies such as an implementation of Boolean operators, and a
translation of 2D CAD drawings to 3D models.
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Table 3 Delete Operator

viet f| r| V[Vh Ve C|Ch|Cc
KVC -1 -1
KVE -1 -1
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KVMCc -1 1
KVVe -1 -1
KECh -1 -1
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