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Dynamic path planning algorithm for mobile robots based on
the fusion of improved A-star and DWA

TANG Yuchun, WANG Ruizhong

(School of Optical-Electrical and Computer Engineering, University of Shanghai for Science and
Technology, Shanghai 200093, China )

Abstract; The A-star algorithm is commonly used for global path planning in mobile robotics. However, in complex
environments, the A-star algorithm faces issues such as long computation times, excessive search nodes, non—smooth paths, and an
inability to avoid unknown obstacles in the environment. To address these challenges, this paper introduces a fusion path planning
algorithm. Firstly, it enhances the A-star algorithm by dynamically adjusting the weights of the heuristic function using information
about obstacles in the environment and the distance of search nodes from the starting position, thereby reducing the number of search
nodes and improving the A—star algorithm’ s performance. Next, it optimizes the path using a high—order Bézier curve with adaptive
segmented step lengths, reducing turning points to enhance path smoothness. Finally, it combines the globally planned path from the
improved A-star algorithm as guidance, treating the path nodes as intermediate goals for the Dynamic Window Approach ( DWA)
algorithm. This fusion of global and local path planning enables the mobile robot to find the global optimal path while avoiding
unknown obstacles in the environment, facilitating dynamic path planning for mobile robots. Simulation experiments validate the
algorithm’ s effectiveness.
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Fig. 10 Comparison of path planning in warehouse environmental
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Fig. 11 Comparison of path planning in simple maze environment
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Fig. 12 Comparison of path planning in complex maze environment
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Fig. 13 Path planning of improved A-star algorithm
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