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Multi-floor Evacuation Model Based on Wavelet Neural Network

Abstract

Abstract: Crowd evacuation in a multi-floor environment is a popular social concern, while the stagnation
phenomenon easily occurs when simulating a multi-floor complex environment with the traditional social
force model. Therefore, An improved social force model is proposed by a wavelet neural network, and a
new multi-floor evacuation model is built. In the model, a pedestrian’s direction of movement is obtained
by the field model, which is used as the self-driving direction of the social force model. Meanwhile, the
evaluation indexes of the exit congestion degree, path congestion degree, and average velocity in a multi-
floor environment are given, and a wavelet neural network is employed to develop an evacuation
optimization method. The evacuation process is simulated by the platform and the improved model, and
the key factors in this model are studied. The results show that properly increasing the evacuation
velocity of pedestrians can improve evacuation efficiency, but if the velocity is too high, pedestrians will
gather in the corridor quickly, which is not conducive to evacuation. In addition, the evacuation time
shows a decreasing trend with the increase in the staircase width before becoming stable, and when the
staircase width reaches 8 m, further growth of the staircase width will not reduce the evacuation time.
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Abstract: Crowd evacuation in a multi-floor environment is a popular social concern, while the
stagnation phenomenon easily occurs when simulating a multi-floor complex environment with the
traditional social force model. Therefore, An improved social force model is proposed by a wavelet neural
network, and a new multi-floor evacuation model is built. In the model, a pedestrian's direction of
movement is obtained by the field model, which is used as the self-driving direction of the social force
model. Meanwhile, the evaluation indexes of the exit congestion degree, path congestion degree, and
average velocity in a multi-floor environment are given, and a wavelet neural network is employed to
develop an evacuation optimization method. The evacuation process is simulated by the platform and the
improved model, and the key factors in this model are studied. The results show that properly increasing
the evacuation velocity of pedestrians can improve evacuation efficiency, but if the velocity is too high,
pedestrians will gather in the corridor quickly, which is not conducive to evacuation. In addition, the
evacuation time shows a decreasing trend with the increase in the staircase width before becoming stable,
and when the staircase width reaches 8 m, further growth of the staircase width will not reduce the
evacuation time.
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