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A METHOD FOR AVOIDING NUMERICAL ERRORS
IN THE DIVIDE-AND-CONQUER ALGORITHM FOR VORONOI DIAGRAM CONSTRUCTION

Yasuaki OOISHI and Kokichi SUGIHARA
Department of Mathematical Engineering and Information Physics
Faculty of Engineering, University of Tokyo
7-3-1 Hongo, Bunkyo-ku, Tokyo, 113 Japan

The paper presents a method to make the divide-and-conquer algorithm for constructing
Voronoi diagrams to be numerically stable. Because of recent improvement by Katajainen and
Koppinen, the divide-and-conquer algorithm attained the lowest time complexity both in the
worst-case sense and in the average-case sense. We make this algorithm humerically stable in
the sense that the algorithm will never fail however large errors may take place in the
course of computation. Qur basic idea is that we place higher priority on some topological
conditions than on numerical values and thus avoid inconsistency. A computer program based
on our new algorithm turned out to have as good features as expected both from a numerical
stability point of view and from a time complexity point of view.
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