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Abstract

Abstract: Aiming at the poor local optimization ability and easy premature convergence of the particle
swarm optimization (PSO) algorithm in evacuation simulation, a crowd evacuation model based on the
improved PSO algorithm is proposed. On the basis of the original model, factors such as the forward
driving force, exclusion driving force and panic degree of evacuees are introduced. According to the
environmental factors and crowd movement, evacuees' direction is dynamically adjusted, and tends to the
ideal exit under the optimal exit selection mechanism. The parametric simulation experiment of
evacuation efficiency is carried out for the physical factors such as the exit location. The experimental
results show that the evacuation model is effective, and can avoid local congestion, provides reasonable
reference to the architectural design and management.
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Abstract: Aiming at the poor local optimization ability and easy premature convergence of the particle
swarm optimization (PSO) algorithm in evacuation simulation, a crowd evacuation model based on the
improved PSO algorithm is proposed. On the basis of the original model, factors such as the forward
driving force, exclusion driving force and panic degree of evacuees are introduced. According to the
environmental factors and crowd movement, evacuees’ direction is dynamically adjusted, and tends to the
ideal exit under the optimal exit selection mechanism. The parametric simulation experiment of
evacuation efficiency is carried out for the physical factors such as the exit location. The experimental
results show that the evacuation model is effective, and can avoid local congestion, provides reasonable
reference to the architectural design and management.
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lower outlets and upper and lower diagonal positions of exit

AR IO RIS SR 2B [ kD /s

20 22.170 78.191
60 22.613 88.914
100 21.588 91.201
140 21.823 74.044
180 20.576 75.021
220 22.335 63.035
260 23.157 64.027
300 24.361 64.544
340 29.299 65.051
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Tab. 2 Comparison of evacuation time between upper and
lower outlets and upper and lower sides of exit

AREEAN S P IYBR AN T8 /Ms S R AU (] 9 /s

20 30.502 105.095
60 29.469 103.025
100 31.982 111.258
140 33.731 94.638
180 34.514 99.147
220 33.324 87.156
260 36.192 90.643
300 36.697 97.386
340 36.426 103.623
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