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LiDAR-based single power line separation and multi-dimensional fitting
reconstruction scheme

MAO Jianguo, QING Linbo, CHI Huiling

(College of Electronics and Information Engineering, Sichuan University, Chengdu 610065, China)

Abstract: LiDAR technology enables fast and efficient acquisition of high - precision 3D point cloud data. Airborne LiDAR,
unaffected by weather conditions and capable of working in complex geographic conditions, has become an important method for
power line inspection. Extracting overhead power line point clouds from LiDAR data is essential for post—processing in airborne
LiDAR power line inspection. In this study, we designed a scheme to separate, extract, and reconstruct individual power lines based
on LiDAR point cloud data from a transmission line corridor. The scheme utilizes statistical filtering to remove outliers, cloth
simulation filtering with elevation information to eliminate ground points, and PCA and Fast Euclidean Clustering algorithms to
separate and extract individual power lines. Finally, multi —dimensional fitting reconstruction is performed for each power line.
Experimental results demonstrate the precision and speed of our method, making it valuable for intelligent power line inspection.
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Fig. 1 Challenges and this article scheme
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Schematic diagram of the cloth simulation filtering
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Fig. 3 The selected power line corridor point cloud
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Fig. 4 Ground points versus non—ground points
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Table 1 Optimal parameter setting for cloth simulation filtering
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Fig. 5 Power line point cloud coarse extraction
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Fig. 6 Fast euclidean clustering of single power line point cloud
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Table 2 Single power line separation extraction results
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Fig. 7 Example of a multi—dimensional fitting reconstruction of a single power line
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Fig. 8 Results of 3D fitting reconstruction of 8 power lines
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Table 3 Two—dimensional straight—-line fitting reconstruction of a

single power line
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