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Abstract: To address the issues of the sparrow search algorithm, including its propensity for local optima
trapping, slow convergence rate, and reliance on the initial solution, this study introduces an enhanced

sparrow search algorithm incorporating with an adaptive mixed gray wolf hierarchy. Initially, the algo-
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rithm employed the Jiadian set strategy for population initialization, enhancing diversity and boosting the
algorithm’s convergence speed and precision. Subsequently, a dynamic inertia weight was applied to refine
the seekers’ position update mechanism, achieving a better balance between global exploration and local
exploitation. Moreover, the Levy flight strategy was utilized to optimize the position update process of the
followers, broadening their search scope and mitigating the risk of getting stuck in local optima. Lastly, a
hierarchical approach from the gray wolf optimization algorithm was integrated into the alert sparrow’s po-
sition update, the possibility of sparrow search algorithm falling into the local optimal was reduced, and a-
nalysis of the convergence of the algorithm was made. To validate the algorithm’s performance, bench-
mark tests were conducted against five swarm intelligence optimization algorithms, along with comparative
experiments on 2D static grid map path planning, further demonstrating the improved algorithm’s
effectiveness and practicality.

Key words: sparrow search algorithm; Levy flight; dynamic inertia weights; grey wolf hierarchy; path

planning
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