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To solve large-scale constraint satisfaction problems, ant colony optimization (ACO) has recently been drawing
attentions. In algorithms based on ACO, candidate assignments are constructed by taking account of pheromone
trails, which are updated based on a candidate assignment with the least number of constraint violations. In this
paper, we propose an ACO model with dual pheromone trails: usual pheromone trails and another pheromone
trails. Another pheromone trails are updated based on a candidate assignment with the largest number of con-
straint violations. Also, usual pheromone trails are updated by considering another pheromone trails as well. We
demonstrated that our model, which is applied to the cunning ant system, can be effective than other ACO-based
methods for large-scale and hard graph coloring problems whose instance appears in the phase trainsiton region.
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pA(< xj , v >) =

[τA(< xj , v >)]α[ηA < xj , v >)]β∑
w∈Dj

[τA(< xj , w >)]α[ηA(< xj , w >)]β
, (1)
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∑
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