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X5 A : You L,Tang SZ, Song X Y. Growth algorithm centered on priority point for constructing the Delaunay triangulation[ J]. Journal of Image
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Growth algorithm centered on priority point for constructing
the Delaunay triangulation

You Lei'*, Tang Shouzheng', Song Xinyu’
1. Institute of Forest Resources and Information Techniques, Chinese Academy of Forestry, Beijing 100091, China;
2. College of Computer and Information Technology, Xinyang Normal University, Xinyang 464000, China

Abstract: Objective The Delaunay triangulation is a fundamental problem in the field of computational geometry. It is
widely used because of its excellent characteristics. To construct a Delaunay triangulation network efficiently and accurately
on a large-scale point set, an improved Delaunay triangulation algorithm based on priority point is presented in this paper.
Method An initial base edge is selected from the convex hull edges in anticlockwise order. A Delaunay triangle is construc-
ted by base edge and the third point in the anticlockwise order, which maximizes the angle opposite the base edge. Whether
the generated two edges need to be expanded is determined by the array of the needed expanded edges. The first-in-first-out
strategy is used to extract the base edge from the array of the needed expanded edges. The local Delaunay triangulation is

constructed around the priority point and accelerates the priority point to become a closed-point. Then, the closed-point is
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removed. Result The running time ratio of improved algorithm to classical algorithm is less than a third when using the

same point set, and the ratio gradually decreases with increasing point set scale. Compared with the classical algorithm, the

improved algorithm has significant enhancement in time efficiency. Conclusion The improved algorithm has better adapta-

bility for point set scale and high efficiency for constructing Delaunay triangulation. It can also be used for large-scale point

set Delaunay triangulation.

Key words: computation geometry; Delaunay triangulation ; growth algorithm; first in first out; closed-point; priority point
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float y;
fo
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Table 1 The running time comparision of algorithms
Bk A ik B 8740

" e k t/ms k t/ms k t/ms Rate

5 000 9 964 483 23 230 274 9119 321 7 584 0.326
10 000 19 965 629 91 868 308 35 544 489 27 712 0.301
15 000 29 958 788 205 506 594 79 695 631 60 687 0.295
20 000 39 955 837 358 872 539 132 915 545 98 479 0.274
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Fig. 6  Comparision figure of algorithms of different data scale
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