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Max-Min Ant System Updating Pheromone Concentration with Multiple Decent Solutions
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Ant Colony Optimization (ACO) is a method for finding an approximate solution of a combinatorial optimization
problem like the traveling salesman problem (TSP). Max-Min Ant System (MMAS) is a representative ACO
algorithm. In MMAS, pheromone concentration is updated with only the best solution for each generation, but in
this research we propose a method to update pheromone concentration with multiple decent solutions. We compare
the proposed method and MMAS by using TSP benchmark.
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Algorithm 1 Max-Min Ant System
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REFIE (N=9) 29700.2 | 30014 | 29531 1.131
REFE (N=10) || 29674.3 | 29889 | 29394 1.043
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MMAS 268917.3 | 277712 | 266366 3.811
BEPFE (N=2) || 267472.75 | 270919 | 265531 3.253
REFHE (N=3) 266617.9 | 271296 | 264116 2.923
REFHE (N=4) || 266469.45 | 268004 | 264654 2.866
REFHE (N=5) || 266018.15 | 269119 | 263988 2.692
REFE (N=6) 265926.5 | 269670 | 263830 2.656
REFE (N=7) || 265940.05 | 268389 | 263742 2.662
REFHE (N=8) 265965 271001 | 263240 2.671
REFE (N=9) || 265788.15 | 267754 | 263837 2.603
BEFE (N=10) || 265921.9 | 268631 | 263262 2.655
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REFE (N=4) 58472.8 | 58988 | 57821 2.779
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REFE (N=8) || 58420.25 | 58792 | 58224 2.686
REFHE (N=9) || 58441.85 | 58796 | 58198 2.724
RETFHE (N=10) | 58463.9 | 58691 | 58246 2.763
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