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[ Abstract] The requirements for the operation of intelligent robots are constantly increasing with the social development. The ant
colony algorithm can no longer meet the requirements of path planning. Aiming at the problem of imbalance in the exploration and
development of ant colony algorithm, this paper proposes an improved ant colony algorithm. Firstly, the grid method is used to
establish the environment model. Secondly, Best—First Search algorithm is used to pre—search the sub—optimal path to initialize the
pheromone concentration of the ant colony algorithm to increase the convergence speed of the algorithm. Then the elephant herding
algorithm is used to optimize the parameters of the ant colony algorithm to reduce the effects from parameters setting, thereby
improving the search performance of the ant colony algorithm. Finally, the improved ant colony algorithm is simulated and compared
with the traditional ant colony algorithm. The experimental results prove that the improved ant colony algorithm has higher search
efficiency and reduces the number of iterations by nearly 65%.
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Fig. 2 Suboptimal path diagram
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Fig. 3 Flow chart of improved ant colony algorithm
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Tab. 2 Optimized parameter values
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Fig. 4 Simulation results of traditional ant colony algorithm
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Fig. 5 Simulation results of the improved ant colony algorithm
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Fig. 6 Convergence curve of traditional ant colony algorithm
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Fig. 7 Convergence curve of improved ant colony algorithm
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Tab. 3 Comparison table of simulation results
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