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Improved Ant Colony System for the Traveling Salesman Problem
Inkyeom Kim' - Minyoung Yun'

ABSTRACT

Ant Colony System (ACS) applied to the traveling salesman problem (TSP) has demonstrated a good performance on the small TSP.
However, in case of the large TSP, ACS does not yield the optimum solution. In order to overcome the drawback of the ACS for the
large TSP, the present study employs the idea of subpath to give more information to ants by computing the distance of subpath with
length w. In dealing with the large TSP, the experimental results indicate that the proposed algorithm gives the solution much closer to
the optimal solution than does the original ACS. In comparison with the original ACS, the present algorithm has substantially improved
the performance. By utilizing the proposed algorithm, the solution performance has been enhanced up to 70% for some graphs and around
at 30% for averaging over all graphs.
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algorithm: ACS_for TSP {

Initialize Data;

while (not terminate) {

place s ants at s cities;

repeat (for each ant)
apply tour construction rule to build a trail;
apply local pheromone updating rule;

until (construct a solution)

apply local search;

apply global pheromone updating rule;

}

}
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algorithm: ACS_for TSP {

preprocessing steps:
construct a distance matrix;

construct a nearest neighbor list by s ;
Initialize Data;
while (not terminate) {

compute r,with s ' 7, =1/(nC*™);

place s ants at m cities;

repeat (for each ant)
apply tour construction rule to build a trail;
apply local pheromone updating rule;

until (construct a solution)

apply 3-opt local search;

apply global pheromone updating rule;

}
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