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Location of Unmanned Aerial Vehicle Based on Lidar Near
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Abstract For the current inspection mode of high-voltage transmission lines in power grid of China, it is mainly
through manual hand-held instruments or naked eyes to inspect facility defects, which is not only difficult and
intense, but also inefficient, and cannot adapt to the safe operation and development of modern power grid. In recent
years, with the rapid development of unmanned aerial vehicle technology and related sensor technology, unmanned
aerial vehicle has been widely used in electric inspection. Therefore, a real-time localization and map construction
(SLAM) scheme based on lidar and unmanned aerial vehicle near high voltage tower is proposed. In this scheme,
lidar is used as the sensor to sense the environment, different matching algorithms are used to match the secondary
point cloud, and loopback detection technology is used to achieve the precise positioning of unmanned aerial vehicle
and the map construction around the tower. Experimental results show that this scheme can greatly improve the
positioning accuracy of unmanned aerial vehicle around the pylons, thus improving the efficiency and flight safety of
unmanned aerial vehicle.
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Fig. 6 Effect comparison of data 1. (a) NDT algorithm; (b) NDT-ICP algorithm; (¢) LOAM algorithm; (d) double filter
VGICP algorithm
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Table 1 Running results of each algorithm in data 1

X direction data /m

Y direction data /m Z direction data /m

Algorithm
Value Error Value Error Value Error
NDT 1.2651 0.4851 0.4529 0.2026 —0.7855 —0. 7855
NDT-ICP 0.1515 —0.6285 0.3121 0.0621 —0.3691 —0. 3691
LOAM 1.2657 0. 4857 0.3203 0.0703 —0.3276 —0. 3276
Double filter VGICP 0.6720 0.1098 0.2138 0.0362 —0.2950 —0.2950
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Fig. 7 Effect comparison of data 2. (a) NDT algorithm; (b) NDT-ICP algorithm; (¢) LOAM algorithm; (d) double filter
VGICP algorithm
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Table 2 Running results of each algorithm in data 2

X direction data /m

Y direction data /m Z direction data /m

Algorithm
Value Error Value Error Value Error
NDT 0.1790 0. 0590 0. 0064 —0.0136 —0.0337 —0.0337
NDT-ICP 0. 3028 0.1828 0.0234 0.0034 0.1727 0.1727
LOAM 0. 0900 —0.0300 0.0282 0.0082 —0.0203 —0.0203
Double filter VGICP 0.1311 0.0111 0.0229 0.0029 —0.0098 —0.0098
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Fig.8 Effect comparison of data 3. (a) NDT algorithm; (b) NDT-ICP algorithm; (¢c) LOAM algorithm; (d) double filter VGICP algorithm
#3 BIOETERIE 3P B T AR

Table 3 Running results of each algorithm in data 3

X direction data /m

Y direction data /m Z direction data /m

Algorithm
Value Error Value Error Value Error
NDT 4.4936 0. 0936 0.9988 —0.0188 —0.4727 —0.4727
NDT-ICP 4.2068 —0.1932 0.9927 0.0127 —2.0676 —2.0676
LOAM 4.4025 —0.0025 0.9793 —0. 0007 —0.2128 —0.2128
Double filter VGICP 4.4009 0. 0009 0. 9809 0. 0009 —0.0183 —0.0183
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