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Research on UAV path planning based on the fusion gradient

descent A" algorithm
GAO Yaohui', WANG Yiping’, FENG Weiwei'
(1. Airport School , Shandong University of Aeronautics, Binzhou 256603, China;
2.School o f Aeronautical Engineering , Shandong University of Aeronautics ,
Binzhou 256603, China)

Abstract: To address the issues of insufficient smoothness and excessively close distances to obstacles
in UAV path planning with the A* algorithm, a UAV path planning algorithm that integrates gradient
descent with A*, the Gradient Descent-Enhanced A* Algorithm, has been proposed. Firstly, an initial
path is generated in a three-dimensional environment using the A* algorithm based on 26 neighborhood
search. Secondly, a highly generalizable and extensible gradient descent optimization algorithm is introduced,
and combined with UAV path-related constraints, a composite function with three objectives path maintenance,
obstacle avoidance and smoothness is constructed to iteratively optimize the path nodes, achieving overall
path smoothness and safety improvement. Finally, simulation experiments are conducted in a complex
three-dimensional urban environment. The results indicate that, compared with the original A*
algorithm, the Gradient Descent-Enhanced A* Algorithm reduces path length by 3. 64 %, increases the
minimum distance to obstacles by 69.49% , and improves the comprehensive path smoothness score by
54.56%, effectively enhancing flight safety and path smoothness for UAVs in complex environments.

Keywords: A* algorithm; gradient descent; UAV; path planning; smoothness
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