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Power line point cloud extraction and reconstruction based on UAV-borne LiDAR
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Abstract: In order to improve the accuracy and efficiency of power line extraction and reconstruction based on unmanned
aerial vehicle (UAV)-borne light detection and ranging (LiDAR) point cloud,a comprehensive power line point cloud extraction
and reconstruction method was adopted, in which a step-by-step extraction of power line point clouds, segmented k-means
clustering sampling, and a combination of straight line and parabola fitting were combined together. Based on the preprocessing
and filtering of the power line corridor point cloud, the power line corridor was segmented and roughly extracted according to the
distribution characteristics of the power line point cloud in the elevation direction. Then, the roughly extracted power line points
were projected onto the horizontal plane and extracted finely by Hough transform. Subsequently, the single-line separation of the
power line was completed by performing segmented k-means cluster sampling on the extracted power line points. Finally, a model
combining a straight line and a parabola was used to fit and reconstruct the power line. The measured data was selected to test,
and the algorithm was evaluated by the integrity rate of power line extraction and the accuracy and efficiency of reconstruction.
The experimental results show that the comprehensive integrity rate of extracting power line points using this algorithm is above
96% , and the result is helpful for efficiently extracting and reconstructing single file single power line point cloud.
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Fig. 1 Improved surface fitting filter algorithm flow chart
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Fig.2 Schematic diagram of power line segmentation and elevation stratifi-

cation
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Fig.3 The spatial distribution of power line point cloud
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Fig.4 Power line point cloud data after denoising and the number of echoes
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Fig.5 Ground point and non-ground point after filtering

a—ground point  b—non-ground point

Fig. 6 Power line point cloud containing a large number of tower poles and

insulator points obtained by coarse separation
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Fig.7 Power line point cloud extracted by Hough transform
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Fig. 8 The final extracted and reconstructed power line point cloud data
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Table 1  The complete rate of each power line point extraction

average extraction

power line number 1 2 3 4 5 6 7 8 complete rate/%

actual number of power line points 1314 1020 4078 4029 3812 3255 2910 2837 —
number of withdrawals 1195 908 3774 3797 3486 3001 2755 2698 —

method one
extraction complete rate/ % 90.9 89.0 92.5 94.2 91.4 92.2 94.7 95.1 92.5
number of withdrawals 1241 965 3827 3796 3515 3033 2695 2677 —

method two
extraction complete rate/% 94.4 94.6 93.8 94.2 92.2 93.2 92.6 94.4 93.7
the algorithm number of withdrawals 1267 993 3895 3856 3633 3125 2814 2729 —
in this paper extraction complete rate/% 96.4 97.3 95.5 95.7 95.3 96.0 96.7 96.2 96.1
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Table 2 Statistical results of different power line reconstruction models

power line different D.../.. Dun/  Dyen” time
number methods m m m consuming/s
method one 0.6378 0.0013 0.3025 4.3
) method two 0.5534 0.0008 0.2889 2.5
the algorithm — 50)5 0.0006 0.2116 2.6
in this paper
method one 0.5215 0.0022 0.3451 6.1
5 method two 0.4592 0.0013 0.2551 4.6
the algorithm ) 4116 0.0010 0.1022 4.5
in this paper
method one 0.6986 0.0021 0.3856 12.5
3 method two 0.4581 0.0003 0.2310 6.4
the algorithm ) 4073 0.0005 0.1951 6.6
in this paper
method one 0.6952 0.0019 0.2512 7.2
4 method two 0.6002 0.0020 0.1951 4.6
the algorithm ) 4095 0.0011 0.1516 4.3
in this paper
method one 0.4841 0.0019 0.3623 11.6
method two 0.3965 0.0010 0.2541 6.1
5
the algorithm ) 3509 0.0002 0.2019 5.8
in this paper
method one 0.7231 0.0030 0.3667 10.1
6 method two 0.5202 0.0019 0.2932 7.5
the algorithm 51 0.0000 0.1210 7.3
in this paper
method one 0.7256 0.0023 0.3833 7.8
method two 0.4013 0.0008 0.2748 3.9
7
the algorithm ) 3100 0.0011 0.2223 4.1
in this paper
method one 0.5945 0.0015 0.2921 8.2
0 method two 0.5023 0.0012 0.2491 5.0

the algorithm ) 4oes 0.0005 0.1021 4.9
in this paper
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