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Abstract: In order to solve the problem of low guidance efficiency of emergency evacuation signs, a
layout optimization method of emergency evacuation signs considering pedestrian perceptual behavior was
proposed. Firstly, the recognizable range and probability distribution of the signs were investigated to
establish a model of pedestrians” perceptual behavior towards the signs; secondly, a layout optimization

model was constructed considering the number, location and orientation of the signs by combining it with
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the distribution of the guidance demand in the multi-exit space; finally, a case study of a cruise ship was

used, where a genetic algorithm is applied to solve the problem. The evacuation efficiency, both before

and after the optimization of the signage layout, was evaluated through microscopic crowd evacuation

simulation, respectively. The results show that the average evacuation time under the optimized layout is

10. 3% shorter than that under the unoptimized layout when the pedestrians are randomly distributed at the

initial position; the average evacuation time is 4.2% shorter under the scenario simulating the actual

evacuation process, and the number of pedestrians guided to different destinations is more balanced.

Keywords: emergency evacuation signage;
demand; evacuation efficiency
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Fig. 4 Algorithmic process for guiding demand assessment
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Fig.9 Evacuation under different sign layouts
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