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Approximating the Convex Hull for a Set of Spheres

T
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ABSTRACT

Most of the previous algorithms focus on computing the convex hull for a set of points. In this paper, we present a method for
approximating the convex hull for a set of spheres with various radii in discrete space. Computing the convex hull for a set of spheres is
a base technology for many applications that study structural properties of molecules. We present a voxel map data structures, where the
molecule is represented as a set of spheres, and corresponding algorithms. Based on CUDA programming for using the parallel architecture
of GPU, our algorithm takes less than 40ms for computing the convex hull of 6,400 spheres in average.
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Fig. 1. Voxel map based molecule representation
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Fig. 2. Convex hull construction for a set of spheres
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Fig. 3. Convex hull approximation for protein molecules (from left to right pdb id : 2LYZ 1B44, 10DZ)

Table 1. Comparison for the computation time of CPU and GPU based algorithms

Protein molecule GPU based computation time (ms) CPU based computation time (ms)
*
ron 0| b | o | o bl | o | e | et |
2LYZ 1,001 0.05 15.62 15.67 0.66 1286.48 1287.14 82.14
1CA2 2,039 0.05 24.13 24.18 1.35 1381.29 1382.64 57.18
1EAL 3,509 0.06 32.88 32.94 2.29 1558.50 1560.79 47.38
1B44 4,190 0.07 38.48 38.55 2.63 1630.31 1632.94 42.36
1DDZ 7,485 0.10 57.90 58.00 4.75 2248.03 2252.78 38.84
1Q0D 11,183 0.15 58.40 58.55 7.66 2194.58 2202.24 37.61
average 6,354 0.08 37.90 37.98 3.22 1716.59 1719.76 45.28

*Speedup = (CPU based total computation time) / (GPU based total computation time)
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