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Voronoi Diagram Computation for a Molecule Using Graphics Hardware
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ABSTRACT

We present an algorithm that computes a 3 dimensional Voronoi diagram for a protein molecule in this paper. The molecule is
represented as a set of spheres with van der Waals radii. The Voronoi diagram is constructed in the 3D space by finding the voxels
containing it. For the feasibility of the computation, we represent the molecule as a BVH (bounding volume hierarchy), and our system is
accelerated by modem graphics hardware with CUDA programming support. Compared (o single-core CPU implementations, experimental
results show 323 times faster performance in the computation time, when the space is partitioned into 2 voxels.
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Kernel Program
for each voxel, with its center point at g and half of the
diagonal length, d. do
step 1. calculate dist(q, s;) from the voxel center point
q. for all sphere site s
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procedure framework
step 1. subdivide the space into n voxels.
step 2. invoke kernel programs for each voxel
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Table 1. Comparison of computation time between CPU and GPU based algorithms
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Fig. 3. Examples of Voronoi diagrams for a molecule
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