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Research on Tunnel Point Cloud Denoising
Based on Centerline Fitting
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Abstract ; To filter the inner noise points in the tunnel by the method of fitting the central axis, and
keep the integrity of the tunnel main data while denoising,a method to filter the noise points of the
tunnel point cloud by fitting the central axis of the tunnel was proposed. Firstly, statistical filtering
was applied to filter some large-scale noise points farther from the main point cloud. Then the
Gauss curvature method was adopted to divided point cloud data of tunnel into two categories ; the
point cloud of segment and the point cloud of orbital plane. The central axis of the tunnel was ex-
tracted by the method of projection. By judging the relationship between the distance from the
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point to the central axis and the set threshold, noise points inner tunnel and near the segment was to
be filtered out,and with multiple iterations for denoising until the amount of the point cloud data
tends to be stable. After that, the method of straight-through filtering and statistical filtering were
used to filter the point cloud noise on the orbital surface. Finally,the denoised segment point cloud
and the orbital surface point cloud were combined to obtain the shield tunnel point cloud after de-
noising. The results show that after five iterations denoising for the classified segmented point
clouds by using the fitting tunnel central axis,the number of segmented point clouds tends to be
stable and the noise points are eliminated;the classified orbital plane point clouds are effectively
filtered and retained their original characteristics; combining the two parts of the denoised point
clouds, the complete denoised tunnel point clouds was obtained. This method, simple and effective,

can effectively filter the tunnel point cloud noise and ensure the integrity of the main data.

Key words : tunnel point cloud ;point cloud denoising ; central axis;gaussian curvature
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Fig.1 Tunnel axis extraction diagram
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