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Abstract: To address the issues of mis-segmentation and high computational complexity in the
application of point cloud segmentation algorithms to bridge cable surface defect detection, a
precise detection method for bridge cable surface defects based on dual thresholds of point cloud
distance and angle is proposed in this paper. First, a distance threshold was established between
the cable surface points and the fitted cylindrical surface to facilitate preliminary defect detection.
Then, a region of interest (ROI) extraction method for cable surface defects was designed,
combining point cloud clustering and box filtering. Based on the preliminary detection results,
the ROI was segmented using an improved Euclidean clustering algorithm coupled with box
filtering. Finally, a defect boundary detection method was constructed based on the angle
between the point cloud normal vector and the radial vector of the fitted cylinder. The defect

points within the ROI were segmented by setting an angle threshold, enabling precise detection of
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the defect boundaries on the cable surface. Research results demonstrated that, compared with

methods that do not perform ROI extraction or those that extract ROI without point cloud

clustering, the proposed method reduced the point cloud data volume by more than 40% , thereby

shortening the detection time by over 15%. The average precision and recall rates for cable

surface defect detection reached 96. 83% and 94. 42% , respectively, with a F-score of 95.58%,

outperforming the comparative random sample consensus algorithm and the region growing

algorithm. This validates the effectiveness and advancement of the proposed method.

Keywords: bridge cable; surface defect detection; point cloud; region of interest extraction; normal

vector
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Fig. 1 Flowchart of cable surface defect detection
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Fig. 2 Cross-sectional diagram of the defective

part of the cable
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Table 2 Comparison of statistical results of calculation accuracy for different methods
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