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A STUDY OF THE APPLICATION OF DELAUNAY GRID GENERATION ON GPU USING CUDA LIBRARY
JH. SONG, S.H, KANG, G.M. KIM, B.S. KIM

In this study, an efficient algorithm for Delaunay triangulation of a number of points which can be used on a
GPU-based parallel computation is studied. The developed algorithm is programmed using CUDA library, and the
program takes full advantage of parallel computation which are concurrently performed on each of the threads on
GPU. The results of partitioned triangulation collected from the GPU computation requires proper stitching between
neighboring partitions and calculation of connectivities among triangular cells on CPU. In this study, the effect of
number of threads on the efficiency and total duration for Delaunay grid generation is studied. And it is also
shown that GPU computing using CUDA for Delaunay grid generation is feasible and it saves total time required
for the triangulation of the large number points compared to the sequential CPU-based triangulation programs.

Keywords: Incremental Delaunay Triangulation, GPU(Graphic Processing Unit), CUDA(Compute Unified Device
Architecture), 22} A43(Grid Generation), H& Al4K(Parallel Calculation)
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2.1. Delaunay Triangulation
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Fig. 1. Empty Circle of the Delaunay Triangulation

2.2 Incremental Delaunay Triangulation(IDT)
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2.3 CUDA(Compute Unified Device Architecture)
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4.1 CUDA A&y
4.1.1 Making Random Points
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4.1.2 Node Range Calculation
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4.1.2 Node Amange for Each Grid
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Fig. 2. Node Arrange for Each Grid

4.1.3 Parallel Calculate on Using CUDA
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Fig. 3. Parallel Triangulation

4.1.4 Edge Swapping of Outer Boundary Cell
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Fig. 4. Crossed Edge
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Fig. 5. Edge Swapping

4.1.5 Duplicated Triangles Remove
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Fig. 6. Remove Duplicated Triangles

5, H|AE A1} 5|W

5.1 Test Environment
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Table 1. Computer Spec.
CPU | Inter(R) Core(TM)2 Quad 2.50GHz
RAM | 3.25GB
(O8] Window XP SP2 32bit

Geforce GTX260

Graphic

5.1.1 Test Cases
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Table 2. Duration for Node

Node Duration
10,000 0.260(sec)
65,536 3.464(sec)
100,000 7.808(sec)
300,000 31.323(sec)
500,000 62.657(sec)

Duration for Each Node
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1) ND : Nodes Divded

2) CUDA : CUDA Library ¢ H3 #
3) ES : Edge Swapping

4) DCR : Duplicated Cell Remove
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Fig. 7. Duration for 10,000 Nodes
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Fig. 10. Duration for 300,000 Nodes
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