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Fire Evacuation Path Planning Based on Leader-follower Method Integrating A" -APF

YU Kaiwang' ,QI Yun'?,CUI Xinchao',XIAO Xinshuai'

(1. Shanxi Datong University , Datong 037003 ,China; 2. Inner Mongolia University of Science and Technology ,Baotou 014010, China)

Abstract; To address the issue that the conventional fire evacuation path planning algorithms tend to
get stuck in a ‘false dead’ state in local complex environments,and to obtain a better evacuation
path,a leader-follower method integrating the A" algorithm and the artificial potential field ( APF) al-
gorithm is proposed. The storage structure of the OPEN list in the A" algorithm is improved,and an
eight-direction search strategy is adopted to eliminate redundant nodes, shorten the path length,and a-
void obstacles. The gravitational and repulsive potential field functions in the APF algorithm are im-
proved to enhance its optimization ability in the local environment,avoid getting stuck in local opti-
mal solutions, further optimize the path and effectively avoid the obstacles. The simulation experiment
results show that the path planned by the algorithm proposed is shorter and smoother. The disperse in-
dividuals first approach the leader,then maintain a standard formation to advance,and the overall for-
mation effectively avoids the obstacle nodes and reaches the destination,achieving the evacuation of
trapped personnel along the optimal evacuation path while avoiding obstacles.

Key words: fire evacuation ; path planning ; leader-follower method ; A* algorithm ; artificial potential

field algorithm
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improved A" algorithm
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