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Abstract: The basic sand cat swarm optimization (SCSO) algorithm has the shortcomings of low accuracy, slow
convergence and easy local optimality in solving complex optimization problems. An improved SCSO algorithm (Improved
sand cat swarm optimization, ISCSO) is proposed based on chaotic sequences and Lévy flight. The initial population is
generated using the Kent chaos strategy, which reduces the overlapping probability of individual distribution within the
sand cat population and increases the diversity of the initial sand cat population. The auditory sensitivity of the sand cat is
improved to balance the process of sand cat development and exploration, increasing the search range of the algorithm
while improving the convergence speed. The introduction of Lévy flight trajectory change perturbs the sand cat position,
updates the position formula, improves the situation of the sand cat falling into local stagnation, and improves the algorithm
in the iterative process of premature and falling into the local optimum. Through the test of the benchmark function,
comparing the optimal value, the mean value, the standard deviation and the Wilcoxon rank sum test under different
optimization algorithms, the statistical results that the improved SCSO algorithm has higher accuracy in finding the best and
better convergence. Finally, ISCSO is used to optimize the welded beam problem to further verify the effectiveness of the
improved algorithm.
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