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Tab.2 Optimization results of different algorithms on test functions
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Tab.3 P value of the Wilcoxon rank-sum test
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PSA 20.20572 | 0.028 076 1.25034 | 4.019 824 .
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GQPSO | 0.117318 | 0.000751 | 0.012996 | 0.023 077
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Robot path planning method based on a multi-strategy improved artificial

lemming optimization algorithm

HOU Juntao' QIAN Lu®> CAO Jingjing® ZHAO Qiangwei’
(1. China Railway Liuyuan Group Co., Ltd., Tianjin 30000, China)
(2. School of Transportation and Logistics Engineering, Wuhan University of Technology, Wuhan 430063, China)

Abstract: [Objective] To address the issues of uneven initial population distribution, susceptibility to local optima, and
insufficient directionality in local exploration within traditional artificial lemming algorithm (ALA) for mobile robot path
planning, a multi-strategy improved artificial lemming algorithm (IALA) was proposed in this paper. [Methods] Firstly, Latin
hypercube sampling was employed to initialize the population, enhancing the quality of global exploration starting points.
Secondly, an anti-predation strategy was introduced during the exploration phase. Embedded after the algorithm's long-distance
migration and burrowing behaviors, it forces individuals to deviate from current local optima, expanding the search scope.
Finally, a raccoon tree-climbing strategy was proposed for the exploitation phase. This strategy combines the linear advancement
update method from the raccoon optimization algorithm with Lévy flight, enhancing the algorithm's directional advancement
capability and convergence robustness in the mid-to-late stages. To validate the proposed algorithm's effectiveness, experiments
were conducted using six standard test functions and two sets of grid maps. [Results] Test results demonstrate that IJALA
achieves superior optimization accuracy and stability compared to the comparison algorithms. In path planning tests on 20x20
and 40x40 grid maps, its optimal path lengths were reduced by 1.17 and 3.82 units, respectively, compared to the standard
lemming optimization algorithm. Additionally, IALA exhibited smaller standard deviations and smoother paths, validating its
stability and reliability.

Key words: Artificial lemmings optimization algorithm; Path planning; Latin hypercube sampling; Anti-predation strategy;

Raccoon tree-climbing strategy
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