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Global optimal path planning for mobile robots
based on improved A" algorithm

Li Xiaolu® ™, Xiong Hegen"* ™ , Tao Yong™ , Li Gongfa™ ™
( " The Key Laboratory of Metallurgical Equipment and Control of Education Ministry,
Wuhan University of Science and Technology, Wuhan 430081 )
( ™ The Key Laboratory of Metallurgical Transmission and Manufacturing Engineering,
Wuhan University of Science and Technology, Wuhan 430081 )
( ™ School of Mechanical Engineering and Automation, Beihang University, Beijing 100191 )
Abstract
In a grid map environment, the path points selected by the traditional A* algorithm for searching a path are
limited by the grid center, and the turning angle of the path is fixed to some specific discrete values, so there are
problems of non-optimal length and many redundant transitions. In this paper, an improved A" algorithm under a
new heuristic search strategy is proposed. When exploring each adjacent node of the current node, the selection
range of the parent node of the adjacent point is expanded to the entire branch from the current point to the starting
point, and adopt the way that the adjacent points are directly connected to the points on the branch road to find the
safe path with the smallest real cost G. At this time, the corresponding point on the branch is the parent node of the
adjacent point. Experimental results show that the improved algorithm can effectively improve the path quality, that
is, the planned path length is shorter and the number of turns is less. At the same time, the deviation between the
real cost G and the estimated cost F is reduced, the heuristic ability of the heuristic function is enhanced, and the
pathfinding efficiency is also improved.

Key words: improved A" algorithm, mobile robot, path planning, path quality, pathfinding efficiency
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