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Abstract. This paper is concerned with the computational geometry. A number of
geometric problems can be boiled down to the determinant predicates, i.e. whether
the sign of the determinant is positive, negative or zero. Among such problems,
the ORIENT3D is focused in this paper. A fast and adaptive method for rigorously
solving ORIENT3D is proposed. The proposed method in this paper is based on
a new accurate floating-point summation algorithm which has just been developed
by Rump, Ogita and Oishi. The proposed method ideally works with depending
on difficulty of the problem, i.e., if the condition number of the problem becomes
larger, then the computational cost for the method gradually increases. Numerical
results are presented for illustrating that the proposed method is faster than the
state-of-the-art method proposed by Demmel-Hida.
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Fig. 1. The problem ORIENT3D.
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Fig. 2. Relation between si, s2, s3 and sy4.
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Table. 1. Comparision of ratio of computing time for various problems.

Problem | A B C D E
Small 1 87 13 21 1.3

Large 1 104 6 21 6
1 94 125 76 104
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