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Abstract

Aiming at the problem that the particle swarm optimization algorithm is prone to fall into local op-
timum when solving high-dimensional optimization problems, a dynamic change factor with a
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downward trend is introduced in this paper, and an improved particle swarm optimization algo-
rithm with dynamic inertia weight (WLPSO) integrating the Levi flight mechanism is proposed. This
algorithm introduces an adaptive perturbation value in the inertia weight part of position update
to balance the local search and global exploration capabilities. Meanwhile, it introduces the Levi
flight strategy to enhance the algorithm’s ability to escape from local optima. During the search pro-
cess, the long step size characteristic of Levi’s flight effectively guides the particle swarm to conduct
efficient exploration in the optimal solution space, significantly improving the convergence speed.
The improved particle swarm optimization algorithm was subjected to simulation experiments with
three other optimization algorithms on nine classical test functions. The results show that the com-
prehensive performance of the improved algorithm in terms of convergence speed and convergence
accuracy is superior to that of the other algorithms.
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Figure 1. The flowchart of the WLPSO algorithm
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Figure 2. Comparison of four algorithms on the test function
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