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Design of Intelligent Inspection Path Planning System for Large UAVs
Based on Dynamic Adaptive Ant Swarm Algorithm

TAN Ming', ZHAO Xin®
(1. Beibu Gulf Towing (Fangchenggang) Co. , Ltd. , Fangchenggang 538001, China;
2. TUT Maritime College, Tianjin University of Technology, Tianjin 300191, China)

Abstract: Drone inspection, as an efficient and safe inspection method in electric power, petroleum and other fields, di-
rectly affects inspection effect through its path planning efficiency. In response to the shortcomings of traditional algorithms
in dynamic obstacle avoidance and real-time optimization, this paper designs a unmanned aerial vehicle (UAV) inspection
path planning system. The system uses multi-band signal fusion technology and low-power circuit design to optimize the anti-
interference performance of the Beidou navigation module, and constructs an intelligent power management system to extend
the battery life. By introducing obstacle repulsion weights and new heuristic factors to improve ant colony algorithm and com-
bining it with a dynamic obstacle repulsion potential field model, the obstacle avoidance ability and path optimization quality
of UAVs in complex environment are significantly improved. Experimental results show that the improved algorithm has ex-
cellent performance in path safety, convergence speed and energy efficiency, the minimum obstacle avoidance distance is 5. 2
m, the number of convergence iterations is reduced by 33. 3%, and the energy consumption per unit mile is reduced by 18 %.
The research provides a high precision and strong adaptable solution for UAV intelligent inspection, which has significant en-
gineering application value.

Keywords: UAV inspection; ant colony algorithm; BeiDou satellite navigation; system design; optimal path length
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