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Unmanned aerial vehicle wind farm inspection path planning based on

real-time potential landing safety constraints
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Tianjin 300300, China; 2 College of Electronic Information and Automation,
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Abstract: In order to improve the inspection efficiency and safety of UAV inspections for wind turbines,
a reasonable planning of the UAV inspection path was proposed. A method for UAV inspection path
planning based on real-time emergency landing safety constraints was introduced. First, a safety
calculation model for emergency landing areas was established. It based on the dynamic endurance
capacity of UAV affected by wind speed and direction, as well as constraints such as flight path emergency
landing, to assess the safety of the inspection path and establish safety constraints. Then, regarding the

* SCREA:1003-3033(2025)02-0028-12;  Hick H181:2024-09-10; &6 H 91:2024-11-12



424

W/NER AR L T SN A 22 A 2R T AN 3738 A L =29 -

objective function of the length of UAV inspection path, an optimal inspection path planning method based
on the characteristics of RSA was proposed. This method effectively solved TSP for UAV inspections in
wind farms under safety constraints, utilizing the discrete and multi-agent characteristics of RSA algorithm
to plan the inspection path for wind farms. Finally, comparative experiments and simulations of wind farms
were conducted for different algorithms. results indicated that the real-time emergency landing safety
constraint model can comprehensively calculate safe routes by integrating various risk factors, enhancing

the safety of the inspection path. RSA algorithm can quickly solve TSP problem for wind farm inspections

under safety constraints, improving the level of inspection path planning.

Keywords: real-time emergency landing;
(UAV); inspection; path planning;
salesman problem (TSP)
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Table 3 Comparison of experimental results
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Fig. 13 Inspection programme for first group of wind turbines at wind farm
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Fig. 14 Inspection programme for second group of wind turbines at wind farm
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