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Abstract

To address the shortcomings of traditional ant colony optimization (ACO) in solving the Traveling Salesman Problem (TSP),
including slow convergence and susceptibility to local optima, this paper proposes a hybrid ant colony algorithm incorporating Black
Widow Optimization (BWO) and Memory-Guided Mechanism (MGA), termed MGA-BWO-ACO. The algorithm establishes a
“warm-up-memory-search” tripartite collaborative mechanism: BWO warm-up generates high-quality initial solutions to accelerate
convergence, the memory bank dynamically accumulates search experience to guide ant path selection, and the ant colony algorithm
performs global search, integrated with local search and adaptive restart strategies. Experimental results demonstrate that the
proposed algorithm significantly enhances global search capability and convergence speed, improving solution quality and efficiency,
exhibiting broad application potential.
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