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Fig. 1  Flowchart of the improved point cloud

simplification algorithm
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Fig.2 Comparison of experiments to verify the point cloud reduction algorithm
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Table 1

Aircraft data set reduction experimental reduction

rate and running time results

Jies MR KRR, sATIEY

ik M A% % .
5] A 10000 934 90. 66 0.09
FEH S MAEE 10000 1421 85.79 0.24
E @RS 10000 938 90. 62 0.33
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Fig.3  Comparison of simplified results for different thresholds
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Table 2 Reduction rate and running time of aircraft

data sets under different thresholds

JiGs WERSSA KRR, asATIEY

B - S8 % .
0. 001 10 000 938 90. 62 0.41
0. 003 10 000 1082 89. 18 0.37
0. 005 10 000 1762 82.38 0.35
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Table 3  Reduction rate and running time of vertical

tank data set reduction experiments
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Fig.4 Comparison of experimental results of point cloud reduction algorithms for vertical tank wall data sets
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Table 4  Volume results of vertical tank 3D point cloud data set reduction experiments
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3D point cloud reduction algorithm for a large storage tank

ZHANG Bo ZHU HaiJiang "

(College of Information Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract ; There are a large number of scattered redundant points in 3D point cloud data, which affects the comput-
er display and volume calculations for large storage tanks. This paper proposes an improved 3D point cloud simplifi-
cation algorithm for storage tanks. Firstly, the uniform grid method is used to divide the 3D point cloud data into
several small grids. Then, a spherical model is established for the point cloud data in each grid which retains the
feature points and filters out the redundant data points by means of a random sample consensus ( RANSAC) algo-
rithm. Finally, the simplified point cloud is obtained. Comparison of the proposed method with the traditional uni-
form grid method and the non-uniform grid method demonstrates that the simplified point cloud retains more charac-
teristics of the experimental storage tank point cloud data while ensuring high simplification rate.

Key words: 3D point cloud of storage tank; uniform grid method; random sample consensus ( RANSAC) algo-

rithm; point cloud reduction
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