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A Study on Unifying Topology and Numerical Accuracy in
Geometric Modeling: Surface to Surface Intersections

Kwanghee Ko*

ABSTRACT

In this paper, we address the problem of robusi geometric modeling with emphasis on surface to sur-
face intersections. We consider the topology and the numerical accuracy of an intersection curve to find
the best approximation to the exact one. First, we perform the topological configuration of intersection
curves, from which we determinc the starting and ending points of each monotonie intersection curve
segment along with its topological structure. Next, we trace each monotonic interscction curve segment
using a validated ODE solver, which provides the error bounds containing the topological structure of
the intersection curve and enclosing the exact root without a numerical instance. Then. we choose onc
approximation curve and adjust it within the bounds by minimizing an objective lunction measuring the
errors from the exact one. Using this process. we can obtain an approximate intersection curve which
considers the topology and the numerical accuracy for robust geometric modeling.

Key words : surface to surface intersection, geometric modeling, robustncss, validated ODE solver,

topology, accuracy
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