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Abstract

To address the problem of cooperative search and target discovery by multiple unmanned aerial ve-
hicles (UAVs) in complex environments, an improved particle swarm optimization (PSO) algorithm is
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proposed in this paper. The proposed algorithm introduces a global exploration term, a dynamic
region reallocation mechanism, a nonlinear inertia weight adjustment strategy, and a multi-objec-
tive fitness function, which effectively overcome the limitations of traditional PSO algorithms, such
as premature convergence to local optima, low exploration efficiency, and weak obstacle avoidance
capability in cooperative UAV search tasks. Simulation experiments are conducted ina 100 m x 100
m search area. The results demonstrate that, compared with random search and standard PSO al-
gorithms, the proposed improved PSO algorithm increases the target discovery success rate by
35.2%, reduces the average discovery time by 42.7%, and improves the area coverage by 28.5%. In
addition, the algorithm exhibits good obstacle avoidance performance and communication mainte-
nance capability, indicating its effectiveness and robustness in complex environments. The pro-
posed method provides an efficient and practical solution for cooperative search and target discov-
ery in multi-UAV systems operating in complex environments.
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Figure 1. Single simulation result
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Figure 2. Final search trajectory and environment
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