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An Edge-based Data Structure for Extended Trlangle-based BRep

and Its Set Operation Algorithm

YOSHIKI ARAKAWAt and FuJI0O YAMAGUCHIH

Triangle-based BRep is the simplest among the BRep models in terms of algorithms and
data structures. It has a fatal weak point, however: the number of triangular faces increases
dramatically when set operations are carried out. In the past we abated this problem by intro-
ducing a so-called Zero triangle, whose three vertices are collinear. This Zero triangle-based
BRep used a face-based data structure. In this paper we propose a simple edge-based data
strucure (so-called Triangle Edge) suitable for the Zero triangle-based BRep. We also propose
a new algorithm for set operations that uses the proposed Triangle Edge. We achieve a sim-
plified algorithm by unifying the splitting process of triangles and the connecting process of
boundary faces, which were separate in the previous algorithms. Computational experiments
show that this proposed algorithm performs much faster than the previous ones in the case
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where there are many intersectional parts between shapes.
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Zero triangle versus real triangle.
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Fig.4 Previous Boolean shape operation algorithm.
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Fig. 12 Shapes used for evaluation of algorithms.
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