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An Improved Ant Colony Algorithm for the Maximum 

Clique Problem 

Abstract 

In this paper, an improved ant colony optimization algorithm presented for the maximum clique problem. 

Clique problem is one of the NP problems with various applications such as data mining, image processing, 

and computer networks. In the recent years, ant colony optimization algorithm attained successful results in 

the discrete optimization, but standard ant colony optimization algorithm for the maximum clique problem 

have a slow convergence. So, in the proposed algorithm for the maximum clique problem, some 

improvements in the pheromone update proposed in order to select proper path. The proposed algorithm not 

only keeps the good characteristics of standard ant colony optimization but also have low computational 

complexity and good convergence. It is used DIMACS dataset, in order to evaluate the proposed algorithm. 

The experimental results show that the proposed algorithm is better than the standard ant colony optimization 

in terms of convergence behavior and results. 
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brock20012 10.40 0.89 12 11.00 1.00 

C125.934 34.00 0.00 34 34.00 0.00 

C250.944 41.80 1.64 4442.40 1.14 

C500.9 53 51.40 1.14 53 52.00 0.70 

DSJC500.5 12 11.60 0.54 12 12.00 0.00 

gen200_p0.9 40 39.00 0.70 44 41.00 2.82 

gen400_p0.9 50 48.20 1.09 50 48.80 0.83 

MANN_a27 126 125.20 0.44 126 125.40 0.54 

p_hat300-3 36 34.80 0.83 36 35.20 1.09 

p_hat700-2 44 42.40 1.14 44 43.20 0.83 
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