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Combined Filtering Algorithm Based on Point
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Abstract ; This paper presents a combined filtering method for point cloud data, effective reduction
filtering for point cloud data of Metro Tunnel, improve the accuracy of structural deformation
analysis of subway tunnel. Firstly, the three-dimensional point cloud data is preliminarily filtered
using a filtering method based on statistical features to remove discrete points away from the main
body of point cloud data. Secondly , Estimate the Gaussian curvature of each data point in the point
cloud data model,and divide the point cloud data into mutation region and smooth region. Finally,
use the bilateral filtering algorithm to filter the point cloud data in the mutation region,and use the
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improved mean filtering algorithm to filter the point cloud data in the smooth region. According to

filtering experiment and fitting circle radius analysis on point cloud data of Shenyang Metro

Tunnel ,the combined filtering algorithm proposed in this paper can remove the independent non-

point noise of discrete points and tunnel walls while retaining the structure of tunnel walls and

tracks. The point cloud data is effectively simplified, the radius of the fitting circle is closer to the

design radius, and the accuracy is higher. The filtering algorithm proposed by the author can

remove the noise points of the three-dimensional point cloud data of the Metro Tunnel, and

completely retain the geometric details of the tunnel structure, which can improve the accuracy of

the deformation analysis.

Key words : metro tunnels ; statistical filtering ; gaussian curvature ;mean filtering ; bilateral filtering
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0.02 2 734 2 592 2.684 7 -15.3 2 248 2.689 2 -10.8
0. 05 6 682 6 137 2.689 7 -10.3 5563 2.692 5 -7.5
0. 08 17 984 10 251 2.687 9 -12.1 8 783 2.6917 -8.3
0.10 14 087 12 963 2.687 5 -12.5 12 276 2.690 9 -9.1
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