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Optimization of cloth simulation filter considering the feature
of neighborhood characteristics of object for LiDAR point cloud

SONG Chen-yang, WANG Qiang, GAO De-han,PANG Jia-ying, WU Xin-yi,ZHANG Hu

(College of Geography and Environmental Sciences,Tianjin Normal University, Tianjin 300387 , China)

Abstract ; The cloth simulation filter is important for the separation of features and is widely used in the field of point
cloud classification. However, the ground point clouds obtained by this method often contain off — ground point
clouds , which results in inaccurate outcome. The paper proposes an automatic optimization method for cloth simulation
filter that considers the neighborhood features of the object, which can quickly and accurately solve this problem.
Firstly, the data is filtered by cloth simulation filter. the off — ground point cloud of the results is segmented. A series
of subsets are obtained ; Secondly,fit the point cloud of each subset to obtain the main plane. Normalize the elevation
of ground point clouds ; Finally,filter ground point cloud by the third potential difference. Select three sets of repre-
sentative data to test. Results showed that compared with the cloth simulation filter, the overall accuracy of the pro-
posed was improved , especially in class II errors,and the accuracy was increased by an average of 12. 3 % ,which can
effectively solve the problem of the cloth simulation filter.
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Fig. 4 Processes of elevation normalization
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Fig. 5 The point cloud and the elevation frequency

histogram before and after elevation normalization
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Fig. 6 Point cloud plot of some experimental data
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Tab. 1 Information for the test sample

Environment Sample Features
11 Car 1
Urban [ 21 Tree and light
31 Trees and car
41 Building 1
Urban Il
51 Tree and wall
61 Building 1
UrbanIll
71 Car 1
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Tab. 2 Definition of the error of result

The result of optimized classification

Real data Standard total data
ground points off — ground points
Number of ground points a b g=a+b
Number of off — ground points ¢ d h=c+d
Number of processing points optimized e=a+c f=b+d n=a+b+c+d
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Tab. 3 Comparison of the filtering result errors of the two algorithms

(unit: % )

II class error total error
Sample Iclass error of proposed
CSF proposed CSF proposed

11 0.52 27.61 6.93 11.16 3.11

21 8.21 12.43 0 5.52 4.57

31 0 6.50 1.58 5.08 1.23

41 6.91 3.26 0.11 2.89 0. 81

51 10. 56 18.36 0 11.32 4.08

61 5.90 4.62 0.56 3.40 1.97
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