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Application of Method for Global Extraction of Tunnel
Centerlines Based on 3D Point Clouds
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Abstract; Terrestrial laser scanning has been widely used in tunnel engineering, the extraction of tunnel
cross sections is often based on tunnel centerlines, which is the most difficult part. A novel method for auto-
mated extraction of tunnel centerlines was presented in this paper.In this process,the boundary points of a
tunnel are extracted from tunnel point clouds, the inliers for multiple model fitting are estimated from tun-
nel boundary points using RANSAC (RANdomSAmple Consensus) algorithm, the final centerlines are de-
termined using a global optimization based on a re-sampled algorithm. The proposed method was applied in
the Xieziyan tunnel in Sichuan. The results of application showed the extraction of tunnel centerlines a-
chieved a high accuracy. The RSME of centerlines fitting was 16.5mm.Compared with total station survey-
ing, the RMSE of the deviations was 10.3 mm.
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Fig.1 Comparison of cross-sectional height

extracted using two different ways
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Fig.2 Extraction of tunnel boundary points
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Fig.3 Segmentation in tunnel horizontal centerlines
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Fig.4 Extraction of initial inlier sets

based on RANSAC
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Fig.5 Point clouds of Xieziyan tunnel
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Fig.6 Result of boundary points extraction
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Fig.7 Global extraction of tunnel centerlines
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