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Figure 1 Distribution of start and end points and obstacles
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The Hybrid A* Planning Algorithm Based on JPS and Variable Radius RS Curves

ZHANG Bogiang', ZHANG Chenglong', FENG Tianpei' , GAO Xiangchuan®

(1. School of Mechanical and Electrical Engineering, Henan University of Technology, Zhengzhou 450001, China; 2. School of Electri-
cal and Information Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; In order to solve the problems of Hybrid A" algorithm’s, such as low search efficiency and long time
consumption in high-resolution map of complex scenes, J-Hybrid A" algorithm was proposed after analyzing the fac-
tors affecting the search efficiency of traditional Hybrid A® algorithm. Firstly, before Hybrid A* algorithm expand-
ed its nodes, JPS algorithm was used to search the path from the starting point to the end point, and the path was
straightened and processed as the basis for calculating the node heuristic value, which reduced the time required for
Hybrid A" to calculate the heuristic value when expanding the nodes. Second, a new function is created to calcu-
late all of the node heuristic values before the Hybrid A* algorithm is expanded. This reduces the time needed to
calculate the heuristic values when Hybrid A® expands the nodes. Finally, the change of the RS curve from mini-
mum turning radius search to variable radius RS curve search enabled the RS curve to search for a collision-free
path earlier, which further accelerated the search of the Hybrid A" algorithm. The results of the simulation demon-
strate that the enhanced J-Hybrid A™ algorithm reduced the search time by 68% and 21% in comparison to the con-
ventional Hybrid A" algorithm and the reverse Hybrid A" algorithm in straightforward environments. In complex
environments, the reduction in search time was 59% and 27%. Furthermore, the planning efficiency is markedly
enhanced with the increase of map resolution in diverse resolution map scenarios. Experiments conducted on actual
vehicles demonstrated that the J-Hybrid A" algorithm, reduced the search time by 88% and 82% in comparison to
the traditional Hybrid A™ algorithm and the reverse Hybrid A" algorithm. This effectively enhanced the search ef-
ficiency of the Hybrid A® algorithm and reduced the time required for path planning.
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