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3D reconstruction method of flexible cable model based on point cloud
ZHANG Li', PENG Tao', HUANG Huan',YUAN Yuchen®, DAI Cen’, GUO Jian®

( 1. Changzhou Power Supply Branch, State Grid Jiangsu Electric Power Co. , Ltd. , Changzhou 213000, Jiangsu, China;
2. Nanjing University of Science and Technology, Nanjing 210094, Jiangsu, China )

Abstract; To address the technical requirement of autonomous cable identification by bypass live-line robots, a 3D reconstruction method
based on a flexible cable model using point cloud is proposed. By introducing an attention-based Point Transformer model, the cable is
accurately segmented from the complex background, ensuring precise extraction of the cable point cloud. Simultaneously, an improved K-
means algorithm is designed to segment the cable point cloud data into multiple approximately cylindrical clusters. To improve point cloud
processing accuracy, a sorting algorithm based on principal axis projection and B-spline interpolation are used to accurately obtain the
centerline function expression of the cable. Then, a transformation matrix is constructed based on the tangent vectors of uniformly sampled
points on the centerline. The 3D model of the cable is obtained by transforming and superimposing the circular point cloud units.
Experimental results show that the proposed algorithm can achieve fast and high-precision point cloud model reconstruction for cables with
different degrees of curvature. It exhibits significant advantages in handling complex shapes and obstructed cables, demonstrating strong
robustness and applicability, and can meet the real-time requirements of actual live-line working environments.

Keywords: flexible cable; robot visual perception; K-means ;point cloud semantic segmentation; point cloud reconstruction; Live-line work
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Fig. 1 Original data collected by D435if
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Fig. 2 Point cloud data after workspace filtering
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Fig. 3 Point cloud data after radius filtering
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Fig. 4 Point cloud data after bilateral filtering
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Tab. 1 Test results of different models on cable dataset
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Fig.5 Comparison of point cloud model reconstruction results
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Fig.7 Comparison of K-means, K-means ++, and Improved K-means performance
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Fig. 8 Comparison of cloud model reconstruction results
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Tab.5 Comparison of parameter performance of cable model reconstruction algorithms
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