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Table 1 Parameters of powerline fitting
a b a’ b ¢
1 —1.19895 4203484.85 0.00029 -0.14166 120.07462
2 —-1.22430 4217052.29 0.00029 -0.13873 119.61240
3 -1.22019 4214860.98 0.00031 -0.14744 127.49564
4 —1.21548 4212343.47 0.00032 -0.15832 134.19286
5  -1.215281 4212220.59 0.00035 -0.16657 134.45396
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Table 2 Precision assessment of powerline fitting /em
Max_error D_error Z_error
TPa 29.743 3.963 -2.742
1
No. 1 34.569 -15.879 14.717
(217 )
No.2 31.245 4.154 -5.213
TPa -46.521 7.763 -6.373
3
No. 1 94.325 33.212 30.736
(359 )
No.2 40.265 21.783 -9.219
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Powerline three-dimensional reconstruction for
LiDAR point cloud data

LAI Xudong' DAI Dachang' ZHENG Min' DU Yong’

1. School of Remote Sensing and Information Engineering Wuhan University Wuhan 430079 China;
2. State Grid Hubei Electric Power Company Wuhan 430050 China

Abstract: High—voltage power transmission line is an important infrastructure of a country the breakdown of power facilities may

bring huge damage to the daily lives of the people and the economy of the country. Thus management and monitoring of power

acilities is important. Traditional engineering measures have the drawbacks of high workload high risk and low efficiency. A
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ithorne LiDAR can overcome these drawbacks and cannot be easily affected by environment making LiDAR an important d
evelopment trend for power line measurement. At present airborne LiDAR is mainly used for the reconstruction of urban areas and
natural features; extraction and modeling of power facilities is still in its infancy. The main problems are too much human i
ntervention low accuracy and lack of continuity. Therefore this paper proposes a new method based on the analysis of the char—
acteristics of power facilities and extraction algorithm. First the optimal catenary fitting geometry model of the powerline was o
btained based on the powerline characteristics. The nonlinear catenary equation was simplified to linear polynomial form based on
the principle of Lagrange polynomial to improve the operation efficiency. Second the projection direction of the powerline in the
XOY plane was determined based on a statistic method. Afterward the vertical plane that contains the starting and end points and
are perpendicular to the power line were also determined based on the characteristic of the end laser point. The distance of all
points to the plane as X-axis parameters was calculated and the points corresponding to the Z coordinate values as Y-axis parameters
were obtained to determine the optimal plane coordinate system. Finally the quadraticpolynomialdimited least square method was
used to fit the powerlines obtain the optimal parameters and generate the final power line model. Experiments on real data showed
that the proposed method improved the facility and veracity of powerline fitting. The precision reached +1.740 cm both in the ver—
tical and horizontal planes. The proposed method can quickly fit the powerline and reach a high accuracy which are significant in
the study of 3D reconstruction by LiDAR point cloud.

Key words: LiDAR point cloud data power line three-dimensional



