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A Memory-Guided Ant Colony Algorithm for TSP Problem
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Abstract

To address the problem of ant colony optimization (ACO) easily falling into local optima, this paper proposes a memory-guided
adaptive restart ant colony algorithm to solve the traveling salesman problem (TSP). The algorithm stores excellent solutions and
employs an intelligent restart strategy to escape local optima. Experimental results show that the proposed algorithm significantly
improves solution quality and the hit rate of optimal solutions, accelerates the early convergence speed of the ACO algorithm, and
has broad application potential.
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Name Parameter settings
Number of cities 30— 80— 150
ALPHA 1.0—>12—15
BETA 25—20—138
RHOc¢ 0.6 > 0.55—0.5
Q 120 — 150 — 200
ant_num 60 — 120 — 200
MEMORY_SIZE §—12—15
SIMILARITY THRESHOLD 0.65—0.7—0.75
Restart threshold 20— 30— 40

03—0.2—0.15
0.9 —0.85—0.8

Restart ratio

Exploitation ratio

Elite bias 20— 1.8—1.6
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Number | Running Time SOA MGA-ACO
of Cities (seconds) Best | AVG | Best | AVG
0.5 3099 3187 3024 3024
30 1 3045 3059 3024 3024
2 3024 3024 3024 3024
5 5039 5454 4357 4572
80 15 4428 4768 4336 4426
50 4451 4542 4336 4343
15 8302 9391 7956 9295
150 50 5534 5940 5019 5286
100 4985 5097 4845 4985
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