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Fast triangulation and local optimization for scan data of laser radar
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Abstract; In order to study the triangulation for the point cloud data collected by a three-dimension laser radar, in
accordance with the line-by-line characteristics of laser radar scanning,an improved Delaunay iriangulation method was proposed
to mesh the point cloud data as an irregular triangulation network. Based on the geometric topology location information among
radar point cloud data,focusing on the position relationship between adjacent scanning line of the point data,a preliminary match
network was obtained according to their geometric relationship. A reasonable triangulation network for the object surface was
acquired by means of local optimization on initial mesh by Delaunay rule. Meanwhile,a new judging rule was proposed to contrast
the triangulation before and after the optimization an_the network. The result shows that triangulation for point cloud with full use

of its own characteristics can improve the speed \of th¢ algorithm obviously,and the rule for judging the triangulation can be used
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to evaluate the quality of network.
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Fig. 1 Scanning line model for point cloud data
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Fig.2 Row i and row i +1 of scanning line data
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Fig.3 Delaunay judging rule
a—emply circum-circle b—criterion of maximum sum of smallest interior

angles
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Fig.4 Contrast of triangulation before and after optimization

a—Dbefore optimization b—after optimization
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Table 1 The average ratio of the longest and shortest edge for

triangulation before and afier optimization

number of triangle before optimization after optimization

1 1.6573 1.2291
2 1.8129 1.3445
3 1.5233 1.5233
4 1.4546 1.4546
5 1.4991 1.4991
6 1.7409 1.3581
7 1.6250 1.2677
average 1.6162 1.3823
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Fig.4 Measured reflectivity of PVC film and the PVC film with photonic

crystal structure
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