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A fast PSO algorithm based on Alpha-stable mutation and
its application in aerodynamic optimization

FAN Huayu, LI Dian, HAO Haibing, LIANG Yihua

(AVIC Xi'an Aeronautics Computing Technique Research Institute, Xi’an 710065, China)

Abstract; In this paper, a novel mutation method based on Alpha stable distribution is proposed. Aiming at the
shortcoming that the particle swarm optimization (PSO) is easy to fall into local optimum, a dynamic mutation
strategy of Alpha stable distribution is determined through comparative analysis. This mutation strategy can make the
particle swarm optimization algorithm based on Alpha-stable ( ASPSO) have stronger population diversity and explo-
ration ability in the initial stage of search, and make the algorithm avoid falling into local optimum. At the end of
the algorithm, it can also enhance the local search ability of the particle swarm optimization algorithm and improve
the accuracy of the solution. The ASPSO algorithm is compared with several improved particle swarm optimization
algorithms and differential evolution algorithm. The benchmark function results show that the new ASPSO algorithm
greatly improves the convergence speed and accuracy of the algorithm. Finally, both PSO and ASPSO algorithms
were applied to a minimal drag optimization design of the RAE2822 airfoil and compared. The comparisons show

that the ASPSO algorithm achieves a lower drag in a faster rate which lifts and pitching moment is well constrained.
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