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An Uniform Simplification Algorithm for Scattered Point Cloud

Li Renzhong, Yang Man, Liu Yangyang, Zhang Huanhuan

School of Electronic and Information, Xian Polytechnwic University, Xian, Shaanxi 710048, China

Abstract Aiming at the problems of high density, long reconstruction time and low reconstruction efficiency for
scattered point cloud data, a new uniform simplification algorithm for scattered point cloud data is proposed. This
algorithm is based on the open-source C+ -+ programming library point cloud library (PCL). Firstly, a K-nearest
neighborhood voxel grid is built by voxel grid class in PCL. Next, according to the bounding box algorithm the
K-nearest neighborhood distance of the point cloud data is calculated and the normal of the point cloud data is
estimated. Then the barycenter of each small voxel grid is established, which replaces all point cloud data in the
voxel grid to achieve point cloud simplification. Finally, the simplified point cloud data is reconstructed and
displayed with triangular mesh by greedy projection triangulation class. The experimental results show that in the
premise of fully retaining geometric characteristics of point cloud data, the proposed algorithm can effectively
remove partial redundancy of the point cloud data and simplify the data uniformly without large-scale blank area,
and the reconstruction efficiency is improved.
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Fig. 1 Flow chart of the algorithm
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Fig. 2 Schematic of K-neighborhood voxel grid simplification Fig. 3 Schematic of triangular mesh reconstruction
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Fig. 4 Simplification results and triangle mesh reconstruction results obtained from the proposed algorithm for 0° point cloud model.

(a) Original image; (b) D=1 cm; (¢) D=1.5 cm; (d) D=2 cm
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Fig. 5 Simplification results and triangle mesh reconstruction results obtained from the random sampling algorithm for

0° point cloud model. (a) Original image; (b) k=6; (¢) k=12; (d) k=19
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Fig. 6 Simplification results and triangle mesh reconstruction results obtained from the proposed algorithm for

45° point cloud model. (a) Original image; (b) D=1 cm; (¢) D=1.5 cm; (d) D=2 cm
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Table 1 Algorithm comparison for 0° point cloud model

Method Voxel grid K-nearest Number after Simplification Reconstruction Simplification
etho
length /cm neighbor simplification time /ms time /ms rate /%
1 4988 68 2345 82.289
Proposed
1.5 2373 70 1167 91.574
algorithm
2 1459 65 880 94.820
Random sampling 6 4694 14 2599 83.333
algorithm in 12 2347 2 1404 91.667
PCL 19 1482 2 936 94.738
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Fig. 7 Simplification results and triangle mesh reconstruction results obtained from the random sampling algorithm for
0° point cloud model. (a) Original image; (b) £#=7; (¢) k=15; (d) k=26
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Table 2 Algorithm comparison for 45° point cloud model

Method Voxel grid K-nearest Number after Simplification Reconstruction Simplification
etho
length /cm neighbors simplification time /ms time/ms rate /%
1 3445 62 1654 86.360
Proposed
1.5 1685 61 795 93.328
algorithm
2 971 57 573 96.155
Random sampling 7 3608 14 2035 85.714
algorithm in 15 1683 17 998 93.336
PCL 26 971 20 593 96.155
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Fig. 8 Locally enlarged images of triangle mesh wireframe reconstruction after simplification by the proposed algorithm
and the random sampling algorithm for 0° point cloud model. (a) Original image; (b) D=1 cm;

(¢c) D=1.5 cm; (d) D=2 cm; (e) original image; ({) k=6; (g) k=12; (h) k=19
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Fig. 9 Locally enlarged images of triangle mesh wireframe reconstruction after simplification by the proposed algorithm
and the random sampling algorithm for 45° point cloud model. (a) Original image; (b) D=1 cm;

(¢c) D=1.5 cm; (d) D=2 cm; (e) original; ({) k=7; (g) k=15; (h) k=26
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