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Two-layer path planning algorithm for multiple UAVs in urban combat

Xia Yuqi, Huang Yanyan, Dong Li, Zhai Wenjie

(School of Automation, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: In response to the challenges of multiple unmanned aerial vehicles’(UAV) rapid strike missions against
multiple enemy targets in a complex urban combat environment, where the optimization of multiple objectives such
as energy consumption, flight risk and inter-UAV safety distance must be considered, this paper proposes a two-lay-
er optimization algorithm based on the A ™ algorithm and the improved particle swarm optimization ( PSO) algorithm.
The method utilizes the A™ algorithm to generate initial paths, which serve as initial solutions for the PSO algo-
rithm, thereby enhancing the early-stage search efficiency. Meanwhile, a particle mechanism with mutation struc-
tures is introduced to improve the global search capability of the PSO algorithm in its solution space and to mitigate
premature convergence. The simulation results demonstrate that the proposed two-layer optimization algorithm signi-
ficantly improves search efficiency and effectively addresses the problem of local optima. The findings verify the fea-
sibility and effectiveness of the proposed algorithm in multi-UAV path planning tasks in a complex urban combat en-

vironment.
Keywords: multiple UAVs; path planning; improved particle swarm algorithm; A ™ algorithm
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