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Discretization of Three-dimensional Objects:
Approximation and Convergence

Yukiko KENMOCHI! and Atsushi IMIYAT

tSchool of Computer Science,
Japan Advanced Institute of Science and Technology, Hokuriku

T'Dept. of Information and Computer Sciences, Chiba University

In this paper, we introduce a polyhedral representation of three-dimensional objects, which
allows the vertices of polyhedra only on lattice points, in order to deal with the shape in a lattice
space. We present a method for generating polyhedra corresponding to the original objects in
Euclidean space, and call this process discretization. We then prove that our polyhedra converge
to the original objects when the grid interval is infinitely decreased to zero. The proof implies
that our discretization method has the guarantee of the shape approximation for the sufficiently
small grid interval. Finally, we investigate the maximum grid interval which guarantees the
shape approximation. ‘ ’
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