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An Optimized Ant Colony Optimization Algorithm
Based on the Physarum Network Model

LIU Yu-xin, ZHANG Zi-li., GAQO Chao,
QIAN Tao, WU Yu-heng

Key Laboratory of Intelligent Software and Software Engineering . Southwest University , Chongqing 400715, China

Abstract: The Physarum network (PN) model exhibits a unique feature that the critical pipelines are re-
served with the evolution of network during the process of solving the maze problem. In the present study,
drawing on this feature, an optimized ant colony optimization (ACQO) algorithm denoted as PNACO algo-
rithm is proposed based on the PN model. When the pheromone matrix is updated, the PNACO algorithm
updates both the pheromone released by ants and the flowing pheromone in the Physarum network. By
adding extra pheromones in the Physarum network, the critical pipelines are the shortest routes that have
a higher opportunity to be selected when ants travel cities. Hence, the exploitation of the optimal solution
will be promoted. Experimental results show that the solutions of PNACO algorithm are better than those
of ACO algorithm for solving the traveling salesman problem (TSP). In addition, the PNACO algorithm
is more robust than the ACO algorithm.

Key words: Physarum network model; ant colony optimization ( ACO) algorithm; traveling salesman

problem
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