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Error Estimation of Floating-Point Expressions for Voronoi Diagram
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Abstract

A widely used strategy to decrease the execution time of robust geometric algorithms using the multi-
precision integer arithmetic is the hybrid use of integer and floating-point arithmetic. In this strategy, the
multiprecision integer arithmetic is avoided if the sign decision in the floating-point arithmetic used in ad-
vance is regarded as sufficiently reliable. For this strategy, it is important to estimate the upper bound of
the error calculated in floating-point arithmetic. However, the method of the estimation is not unique. The
more tightly the error is estimated, the more frequently the multiprecision integer arithmetic is avoided.
However, a tight upper bound requires high computational cost, and hence there is a trade-off between
tightness of the upper bound and the cost to compute the upper bound. This paper investigates how the
suitable estimation varies as the type and the scale of inputs vary. Experimental consideration is done using
the incremental method for constructing the Voronoi diagram as an example of the geometric algorithm.
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