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Abstract

In order to study the evacuation characteristics and laws of the blind during the evacuation
process and explore how the blind influence the overall evacuation efficiency, through analyzing
the psychological and behavioral characteristics of the blind, a cellular automaton model is estab-
lished, in which several kinds of revenue parameters are introduced. The numerical simulations
are performed to investigate the influence of factors, such as different population density, the
proportion of blind people, the probability of assistance, and the source of guidance on the evacu-
ation process of pedestrians. The simulations show that the greater the proportion of blind people
in the mixed population, the lower the evacuation efficiency. At low density, the helping behavior
and the guidance source have little impact on the evacuation of mixed people. With the increase of
density of pedestrians and the proportion of blind people, the impact of assistance probability and
the guiding role of the guidance source are significantly improved. The results will contribute to
the further improvement of the safe evacuation strategy for blind gathering places.
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Figure 1. (a) Pedestrian mobility; (b) Pedestrian movement revenue matrix
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Figure 2. Sketch of evacuation model
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Figure 3. Illustration of pedestrian avoidance rule
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Figure 4. The space-time evolution patterns for different pedestrian density
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Figure 5. Relationship between evacuation time 7" and pedestrian density
of mixed population p under different proportion of blind people
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