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An improved hybrid particle swarm optimization algorithm for
solving the traveling salesman problem
XU Fugiang, ZOU Dexuan, ZHANG Meng, LUO Hongyun

(College of Electrical Engineering and Automation, Jiangsu Normal University, Xuzhou Jiangsu 221116, China)

[ Abstract] In order to solve the traveling salesman problem ( TSP), the hybrid particle swarm optimization algorithm is easy to
fall into the local optimum, which leads to the decrease of the quality of the solution. An improved hybrid particle swarm
optimization algorithm is proposed. Through the particle initialization operation based on the greedy strategy, the quality of the initial
search space is improved; the dynamic learning probability is added to balance the individual learning and group learning in the
particle swarm algorithm; the Metropolis criterion is added to the individual learning and group learning, and the inferior is accepted
according to a certain probability. The solution can effectively increase the diversity of the population and improve the ability to jump
out of the local optimum; the mutation operation adopts the 2-opt local optimization strategy, which can effectively solve the
problem of path intersection, enhance the local optimization ability of the algorithm, and obtain the solution of higher quality. By
using Matlab to test the improved hybrid particle swarm algorithm and the other four algorithms on the TSPLIP instance, the results
show that the improved hybrid particle swarm algorithm has advantages in solving accuracy, stability and solving large—scale TSP.
[ Key words] particle swarm optimization; genetic algorithm; greedy strategy; Metropolis guidelines; 2—opt local optimization;
traveling salesman problem
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