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A Robust Algorithm for Slicing Polyhedra

MAasaToMO INUIT and HIROAKI TERAKADOT

Polyhedron slicing with a plane is a fundamental operation in solid modeling. Numerical
data describing the solid geometry are usually given using floating point numbers. Since
floating point numbers are basically approximations, there may be imprecision that leads to
inconsistencies about the represented object. Most programmers in practice are aware of this
imprecision and give a small tolerance value for relaxing geometric tests. It is difficult to
control all the implications of the approximate test, therefore two computations often yield
contradictory results although they ask the same geometric questions. In this paper, the au-
thors propose a new tolerance based algorithm for stable slicing of polyhedra. A topological
condition for computing the sliced object is derived based on a classification of intersection
points between polyhedron edges and the slicing plane. Tolerance based incidence tests are
consistently designed so that the test results always satisfy the condition. Proposed algorithm
is implemented and some computational experiments are demonstrated.
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Fig.1 Outline of a polyhedron slicing algorithm.
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Fig.3 Intersection vertices on the boundary of face f.
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