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Abstract

In this paper, we present a prism-based mesh culling method to improve effectiveness of continuous collision
detection which is a major bottleneck in a simulation using polygonal mesh models. A prism is defined based
on two matching triangles between a sequence of times in a polygonal model. In order to detect potential

colliding set(PCS) of prisms between two polygonal models in a unit time, we apply the visibility test based
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on the occlusion query to two sets of prisms which are deﬁﬁed from two polygonal models in a unit time.
Moreover, we execute the narrow band culling based on SAT(Separating Axis Test) to define potential
colliding prism pairs from PCS of prisms extracted as a result of the visibility test. In the SAT, we examine
one axis to be perpendicular to a plane which divides a 3D space into two half spaces to include each prism.
In the experiments, we applied the proposed culling method to pairs of polygonal models with the different
size and compared the number of potential colliding prism pairs with the number of all possible prism pairs of
two polygonal models. We also compared effectiveness and performance of the visibility test-based method
with those of the SAT-based method as the second narrow band culling. In an experiment using two models
to consist of 2916 and 2731 polygons, respectively, we got potential colliding prism pairs with 99 % of culling

rate.
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