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Abstract

In modern logistics systems, the optimal allocation of resources
among multiple salesmen is a fundamental challenge. The min—-max
multiple traveling salesman problem (mTSP) aims to achieve a
balanced workload distribution while minimizing the maximum
travel time among all salesmen. This problem is particularly
important in critical applications such as emergency response,
medical supply distribution, and disaster relief. This paper presents
an enhanced hybrid genetic algorithm that incorporates three main
components: a dynamic split algorithm for chromosome evaluation,
a similarity-based tour crossover operator for preserving high-
quality route structures, and an adaptive local search mechanism for
solution refinement. Although hybrid approaches combining
genetic algorithms and local search have proven effective for
solving the min-max mTSP, the proposed method improves the
search process by introducing a refined geometric edge-crossing
removal strategy and redesigning the adaptive selection mechanism
of local search operators. Experimental results on 61 benchmark
instances from four standard datasets demonstrate that the proposed
algorithm achieves performance equal to or better than the reference
method in approximately 92% of the test cases, reduces the average
execution time by about 21%, improves the stability of the obtained
solutions, and outperforms the reference algorithm on 13
benchmark instances.
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