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Abstract: In order to solve the problems of multiple attitude control parameters and difficulty in obtaining optimal tuning
solutions for quadrotor UAVs, an improved chaos particle swarm optimization (CPSQO) algorithm for the parameters of
quadrotor UAV attitude control is proposed. The multi-dimensional chaotic mapping function is used to generate initialized
population and improve its quality. A multi-dimensional combinational chaotic disturbance strategy of global fuzzy perturba-
tion and neighborhood precise perturbation is proposed, which can generate high-quality chaotic perturbation particles. In or-
der to take into account the requirements of both time and frequency domain indicators, a weighted performance index func-
tion under the constraints of multiple performance indicators is designed to ensure that the optimization results can meet the
requirements of various indicators. In addition. the digital simulation of attitude control of quadrotor UAVs is carried out,
and statistical results show that the improved strategy can produce a better first-generation population. The performance in-

dex can quickly converge to an approximate optimal solution in the fourth generation, and six-degree-of-freedom simulation
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verifies the correctness and effectiveness of the improved strategy.

Keywords: quadrotor UAV; attitude control; parameter optimization; multi-dimensional chaotic mapping; combinatorial

chaotic perturbation
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