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Abstract

Aiming at the problems of long search time and low efficiency of the traditional A* search algorithm
used in the path planning of logistics robots, this paper proposes an improved A* search algorithm. The
algorithm introduces a dynamic target redirection method to solve the problem that the search area
of the bidirectional A* search algorithm is not coincident. According to the obstacle information and
the search direction, the search range is dynamically adjusted, and the global eight neighborhood
is modified into a dynamic n neighborhood, which effectively improves the search efficiency. The
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experimental results show that the average search area of the improved algorithm in random maps
isreduced by 60.64%, and the average search time is reduced by 28.88%; in the simulated logistics
warehouse map, the average search area is reduced by 59.96%, and the average search time is reduced
by 40.50%. This algorithm can effectively improve the path-planning efficiency of mobile logistics
robots.
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Figure 2. A* search algorithm flowchart
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Figure 3. Schematic diagram of A* search algorithm
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Figure 4. Schematic diagram of bidirectional A* search algorithm
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Figure 5. Schematic diagram of bidirectional A* algorithm for dynamic target redefinition
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Figure 6. Schematic diagram of eight neighborhood search
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Figure 7. Group 1: Comparison diagram of random map results under 32 x 32 size
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Figure 10. Group 1: Comparison diagram of simulated logistics warehouse map results under 64 x 64 size
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Table 1. Path planning data of various algorithms in different raster graphs
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Figure 11. Group 2: Comparison diagram of simulated logistics warehouse map results under 32 x 32 size
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Table 2. Path planning data in different grid graphs using different neighborhood expansion methods
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