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Figure 1 AGYV simplified model and direction of movement
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Figure 2 Simplified schematic of obstacles
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Figure 3 Grid map environment construction
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Figure 4 A" path search flowchart
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Figure 5 Obstacle density schematic
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Figure 11 Three algorithms’ path planning results

in complex scenarios
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Improved A® Algorithm for AGV Path Planning Based on Obstacle Density

Prioritization Strategy

CHEN Yixin, DUAN Yuxuan, LIU Hao, TAN Shijie, ZHENG Tianle

(Key Laboratory of Road Construction Technology & Equipment of Ministry of Education, Chang’ an University, Xi’ an 710064, Chi-

na)

Abstract; An improved A" algorithm was proposed to address the problems of excessive path turning points, re-
dundant nodes, and susceptibility to local optimum in AGV path planning when the traditional A" algorithm was
applied in obstacle-dense scenarios. The environment model was constructed using the grid method. Firstly, an ob-
stacle density function K(n) was introduced into the heuristic function to improve the cost function, enabling a
more accurate estimation of the actual cost from the current node to the target node. Secondly, a dynamic neighbor-
hood search strategy was adopted to enhance the search efficiency and operational performance of the algorithm. Fi-
nally, a redundant node processing strategy was implemented to reduce path turning points and remove redundant
nodes, yielding a path that contained only the starting point, turning points, and the endpoint. Simulation experi-
ments were conducted on grid maps with varying sizes and complexities. The results demonstrated that, compared to
the traditional A" algorithm and other improved A" algorithm, the proposed algorithm achieved path length reduc-
tions of 4. 71% and 2. 07% , turning point reductions of 45. 45% and 20. 54% , and node reductions of 84. 24% and
62.45% , respectively.

Keywords: path planning; grid map; improved A" algorithm; heuristic function; dynamic neighborhood search;

redundant node optimization





