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Path Planning for Mobile Robots Based on ATF Ant Colony Algorithm

WANG Wei, SHEN Shizhe, ZHOU Zhongmeng
(College of Mechanical and Electrical Engineering, Northeast Forestry University , Harbin 150040, China)
Abstract: To address the issues like numerous turns, susceptibility to local optima, and slow convergence in traditional ant
colony algorithms for path planning, this paper proposes an ATF improved ant colony algorithm. The attractive force of the
artificial potential field is introduced to adjust the heuristic function, accelerating the algorithm’s convergence speed. An adaptive
pheromone update method is proposed, which uses the pheromone concentration differences between the optimal and worst paths
to improve path optimization. A triangle pruning method is employed to remove redundant turns, reducing the number of turns
during the robot “s travel. The convergence of the algorithm is proven using mathematical formulas and models. Experimental
results show that the proposed algorithm outperforms the comparison algorithms in terms of turn count, efficiency, convergence
speed, and path length.
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