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Tunnel point cloud adaptive denoising method based on improved MLESAC

QIAN cheng”
(China Railway 14th Bureau Group Co. Ltd., Jinan 854000, China)

Abstract: Accurate denoising of tunnel point cloud data is challenging due to noise caused by stacked equipment in
scans, which hinders subsequent analysis. To address this, an adaptive denoising method based on an improved MLESAC al-
gorithm is proposed, leveraging the quasi-circular geometry of tunnel longitudinal profiles. First, the tunnel is segmented into
small regions, each approximated as a straight section with negligible curvature. The MLESAC algorithm is then enhanced by
incorporating elliptic geometric features to perform 2D ellipse fitting on projected points within each region. Finally, noise re-
moval is achieved based on the fitted ellipse parameters. Validation using data from a project in western China demonstrates
the method s accuracy and reliability, enabling fully automated and efficient denoising without manual intervention.
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