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Research on Personnel Evacuation Path Planning under
the Influence of Fire Products
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(1. College of Safety Science and Engineering, Xi’an University of Science and Technology, Xi’an 710054, China;
2. Shaanxi Road and Bridge Group Co. , Ltd. , Xi’an 710075, China)

Abstract: In order to solve the problem of the difficulty in quickly and safely evacuating personnel during the emergency
evacuation of modern building fires, and to improve personnel’ s emergency response capabilities in the face of fires, an im-
proved ant colony algorithm considering the effects of fire products is proposed. Comprehensively consider the effects of three
fire products, namely visibility, CO concentration and smoke temperature, on personnel evacuation, and improve the heuris-
tic information and pheromone updating methods of the ant colony algorithm. The initial evacuation path is planned by Dijk-
stra’s algorithm, and it is optimized using the improved ant colony algorithm. By taking a subway station in Xian as an exam-
ple, the fire simulation is carried out by PyroSim software, achieving the real-time data of the fire products of the metro plat-
form. Matlab software is used to simulate comparative experiments between the improved ant colony algorithm and ant colo-
ny algorithm, and simulate the improved ant colony algorithm under different fire periods, respectively. The research results
show that the improved ant colony algorithm improves the evacuation efficiency and convergence speed, shortens the evacua-
tion time and path length, and realizes the dynamic planning of fire evacuation routes.

Keywords: subway station; evacuation path planning; ant colony algorithm; Dijkstra’s algorithm; fire products
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