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Power line automatic extraction method based on airborne laser point cloud
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(1. School of Geomatics, Liaoning Technical University, Fuxin 123000, China; 2. Research Institute for Smart Cities, Shenzhen
University, Shenzhen 518061, China)

Abstract: In order to solve the problem of low accuracy of power line extraction of transmission lines with complex terrain
and trending, and uneven point cloud density, an efficient method for automatic extraction and reconstruction of power lines was
proposed. Firstly, through the space segmentation and point cloud density analysis method, the improved elevation filtering
algorithm was used to achieve the rough extraction of power lines; the filtering algorithm based on the average value of the
inclination angle between the point clouds was used to extract the power lines precisely; the statistical filtering algorithm was used
to complete the extraction of the whole point cloud of the power lines. Then the power lines were separated by the random sample
consensus( RANSAC) -based power line striping extraction algorithm, and finally the power line reconstruction was completed by
using a model combining straight lines and paraboloids. The results show that the total power line extraction accuracy of this
method is 99.342% , and the minimum reconstruction accuracy of a single power line is 0. 042m, which is robust to terrain, line
direction, point cloud density and other factors. This research provides a reference for power line extraction and 3-D

reconstruction of large-scale transmission lines in complex scenarios.
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Fig. 1 Power line automatic extraction flow chart
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Fig.2 Schematic diagram of point cloud space division of transmission lines
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Fig.3 Original laser point cloud of transmission line
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Fig.4 Sparse area of point cloud
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Fig.5 Elevation filtering results

P2 2 K A L T 2R SR U KdTree (1998
SPARBEE N 1 Sm, A BI{EBEE Y 9°, itk m
id KdTree it Jf) i 2 8 R e AR L 50 A5, H bR 5 42
R EAE 3 AEARIEZE SIS A5 PIALR = B
HL AR S s BRI SR S B RS A, MR A
A R EERANIEL 6 FiR

Xof B, LB R 4 R 08 P e R D — A A T
SrRAE PR  REALEIRCE 2 A4 ) A Jim S 1
I SR ARIBCRIHE AU R R S g0 R . AR A SO
R IEET RANSAC FLAHUG 19 ) 4o A Fe U

Fig. 6 Power line point cloud
AT BIAS 2L S48 RANSAC B 26 8L 4 BFSR R IR B H
40,05 85 S (H I B 0. 38m, m R HE A R RN
1. 5m, mFE22 BI{E N Tm, H 2803 4% 3 BORS 2 1 L
F 1, AN 8 SH LR M AR BURE FE 18 51 99. 342%
B2 L ) R e AR HURG 2 98.90%

Table 1  Extraction accuracy of power line

power original extraction extraction
line number number accuracy/ %
1 788 784 99.49
2 783 778 99.36
3 787 779 99.48
4 767 763 99.47
5 700 698 99.71
6 675 668 98.96
7 574 570 99.30
8 546 540 98.90
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Table 2 Accuracy evaluation of 3-D reconstruction of power lines

power line dyean/ M d,o/ M d /M
1 0.036 0.134 0.001
2 0.039 0.123 0.002
3 0.041 0.229 0.001
4 0.041 0.129 0.001
5 0.042 0.150 0.003
6 0.040 0.170 0.001
7 0.039 0.113 0.001
8 0.039 0.115 0.001
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