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Path planning for indoor service robots using an improved
ACO-DWA hybrid algorithm

Ma Weijie, Yao Shuncai, Ma Minyu, Yu Pengfei
School of Electrical and Control Engineering , North University of China, Taiyuan 030000, China

Abstract: To address the limitation that global path planning algorithms struggle with dynamic obstacle avoidance and lo-
cal path planning algorithms were susceptible to local optima, an improved hybrid algorithm was proposed combining the
ant colony optimization (ACO) and dynamic window approach (DWA) for indoor service robots. Firstly, aiming at the
low search efficiency of the traditional ACO algorithm, the heuristic factors were optimized, and the search neighborhood
was reconstructed based on the differential drive robot motion model to enhance the global searching efficiency. Secondly,
a novel obstacle avoidance strategy and path polyline optimization method were adopted to solve the deficiency that the
original ACO-generated paths fail to guarantee reliable safety distances around obstacles. Finally, the improved ACO algo-
rithm was integrated with the dynamic window approach to achieve accurate and stable dynamic obstacle avoidance.
Experimental results demonstrate that compared with the conventional ACO-DWA algorithm, the proposed hybrid algo-
rithm enables service robots to travel safely in complex scenarios with random dynamic obstacles.
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