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Abstract : Due to the complex line layout and terrain conditions in wind farms, it is difficult for unmanned aerial vehicles
(UAVs) to accurately identify and track the lines, resulting in long planned inspection paths and reduced inspection efficiency.
To address this issue, a CRS—RRT path planning algorithm for UAV autonomous inspection of wind farm collection lines is
proposed. A digital elevation model and an obstacle model are constructed based on terrain data and geographic information of the
collection line area in the wind farm. Combined with dynamic environment simulation, the UAV flight environment is modeled.
Using UAV performance parameters, the obstacle avoidance distance is calculated, thereby determining the distance between two
adjacent waypoints and their positions to complete the initialization of the waypoint set. The CRS—=RRT algorithm is introduced to
eliminate redundant waypoints, smooth and optimize the inspection path, and plan the optimal inspection route. Experimental
results show that the number of waypoints generated by the proposed method under different probabilities of required inspection is
below 100, which shortens the path length and improves inspection efficiency.
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