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Continuous collision detection algorithm based on spatial linear projection
WAN Yan, FU Yaling, YAO Li
(College of Computer and Technology, Donghua University, Shanghai 201620, China)

[ Abstract] In order to improve the efficiency of continuous collision detection for complex and high precision models in physical
simulation, a continuous collision detection algorithm based on spatial linear projection is proposed. The two —phase collision
algorithm framework is used in our algorithm. In the high—Ilevel culling phase, considering the difficulty of construction and the
effect of elimination, the discrete oriented polyhedron bounding box (26-DOPs) is determined to be used for the first elimination of
basic elements. In the low—-Ilevel culling phase, in view of the disadvantage that the non—penetrating filters (DNF) can only cull the
collision pairs that do not meet the coplanar condition, the spatial linear projection filter ( SLPF) is proposed to cull the collision
pairs that do not meet the internal condition. Combined with these two filters, the basic elements are eliminated for the second time.
Experiments on the funnel dataset and cloth_ball dataset show that compared with DNF alone, when DNF and SLPF are used, the
culling efficiency of vertex face( VF) collision increase by 6.71% and 20.11%, and that of edge edge( EE) collision is increases by
5.37% and 15.98%.
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Fig. 1 Flow chart of the proposed algorithm
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Fig. 3 Position of VF—pair when they collide
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Fig. 4 The projection of VF—pair and EE—pair onto the X—axis
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Fig. 6 Results of the k—value test
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