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Modified Delaunay Triangulation
Based on Data Structure of Geometric Modeller

E.-M. Chae and J,-Y. Sah

A modified Delaunay triangulation technique is tested for complicated computational
domain, While a simple geometry, both in topology and geometry, has been well
discretized into triangular elements, a complex geometry having difficulty in
triangulation had to be divided into small sub-domains of simpler shape. The present
study presents a modified Delaunay triangulation method based on the data structure of
geometric modeller, This approach greatly enhances the reliability of triangulation,
especially in complicated computational domain. We have shown that efficiency of
Delaunay triangulation can be much improved by using both the GUI (Graphic User

Interface) and O0P (Object-Oriented Programming).
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Fig. 1 Data structure for shape information
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Fig. 2 Example of data structure
for shape informations
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Fig. 3 A containment test
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Table 1 Data structure for shape

information
((:lass CFemHalfCurve
public:
CiCurve *Curve;
CFemNode *Node;
CFemLoop *pLoop;
CFemHalfCurve *pre;
CFemHalfCurve *nxt;
I
({:lass CFemlLoop
public:
int id;
CFemHalfCurve *fCurve;
CFemBlock *«pBlock;
CFemloop *pre;
CFemLoop *nxt;
&
r(:lass CFemBlock
public:
int id;
CFemlLoop *Quter;
CFemLoop *fInoer;
CconFemNode *fNode;
CconFemElement «fElemn;
CFemBlock *pre;
CFemBlock *nxt;
I
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Fig. 4 Finding neighbering elements
around a vertex using data structure
for elemnet information.
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Table 2 Data structure for element
information

<{:1ass CFemNode

public:
int id;
double X,y
CFemNode *pre;
CFemNode *nxt;

tilass CFemElement

public:
int id;
CFemNode *node(3];
CFemElement *adjacent[3];
CFemElement *pre;
CFemElement *nxt;
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Fig. 5 Failures in making a convex polygon
by degenerating inadequate trangles.
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Fig. 6 Examples of triangulation for complicated computational domains
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Fig. 7 Examples of triangulation for cross-flow fan geometry



