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Rapid Extraction Algorithm of the Tunnel
Center Line Based on Point Cloud

WANG Jingli' ,DENG Wei' ,ZHANG Defeng’
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Abstract ; This paper presents a method of rapid extraction of tunnel centerline based on 3D laser
point cloud data which can solve the problem of difficult extraction and low accuracy of the central
line of metro shield tunnel. The unification of the coordinate system of the scanner and the tunnel
engineering coordinate system is completed by using the common point coordinate conversion. The
plane slice of the tunnel with a certain thickness is intercepted, and the slice point cloud is de-
noised, filtered and projected, and the cross point cloud is obtained. By improved least square el-
lipse fitting method , without all the section point cloud fitting solution to calculate the exact elliptic
equations and the center of the section. It is concluded that the center line of the tunnel using quad-
ratic spline interpolation. Through the experiment of the subway tunnel point cloud data obtained
by FARO FOCUS 3D X330, the method proposed in this paper can fit the tunnel section with
higher speed,and the error of automatic extraction of tunnel center line is less than 2. 01 mm. This
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algorithm has solved the defects of slow and accurate extraction method of tunnel centerline , which

can provide guidance and reference for tunnel construction and tunnel deformation detection.

Key words : automatic extraction; filter ; center line of section;elliptical fitting
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Fig.4 Special situation of tunnel construction
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Fig. 6 Diagrammatic sketch of loop filter
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