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Optimal solution search method by using modified local updating
rule in Ant Colony System
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Abstract

Ant Colony System(ACS) is a meta heuristic approach based on biology in order to solve combinatorial optimization
problem. It is based on the tracing action of real ants which accumulate pheromone on the passed path and uses as
communication medium. In order to search the optimal path, ACS requires to explore various edges. In existing ACS,
the local updating rule assigns the same pheromone to visited edge. In this paper, our local updating rule gives the
pheromone according to the number of visiting times and the distance between visited cities. Our approach can have

less local optima than existing ACS and find better solution by taking advantage of more informations during
searching

Key Words : ACS(Ant Colony System), Optimization, Local_Updating_Rule, Meta Heuristic
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Figure 1. The structure of ACS
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Fig. 2. Correlation between amount of pheromone and
length of edge in state transition process
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Procedure Modified_Local_Updating_Rule

begin
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end;
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Fig. 3. The modified local updating rule
considering properties between nodes
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E 1. 7129 ACS¢ 7449 i Ay v
Table 1. Comparison existing ACS with the modified method

. 71E ACS s [
= Average Best Average Best
Z]i}'
e length length Frequency length length Frequency
att48 38367.18 37909.48 12974 38022.91 37613.78 2615
Rat60 82861 825.50 5411 814.78 802.67 6880
kroA100 26366.10 26087.93 3336 26123.39 25910.89 3193
LIN105 17745.26 17589.77 1308 17572.65 17403.59 5013
PR152 84923.19 8275777 4317 83503.20 81363.36 1144
RATI19% 2345.32 2829.85 5152 2824.32 2772.24 350
kroA200 38301.69 37369.37 3465 37003.35 36567.95 4800
TSP225 4911.17 4889.67 2174 4879.19 4806.62 8215
GIL262 3004.18 3001.05 431 2978.26 2964.90 1090
E 2. 7]&9] ACS tigh AIgtE wWRle] A&
Figure 2. The improvement rate of proposed method for existing ACS
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Frequency

38 4. kroA200°14 ACSS}F Aletdl W we] vlw
Fig. 4. Comparison existing ACS with the modified
method kroA200
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