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Virtual experiment study on route choice behavior under

influence of smoke level
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Abstract:  To investigate the influence mechanisms of smoke environments on pedestrian’s evacuation
route choice behavior during fires and toxic gas leakages, and to overcome the research challenges posed
by ethical constraints that make real-life human experiments difficult to conduct, in this paper, a virtual
evacuation experiment platform was constructed. In order to study the influence of smoke level and route
length on evacuees ” route choice behavior, a single-player route choice experiment was designed and

carried out under the influence of smoke, taking into account the pedestrian’s speed difference under
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different smoke scenes in real life. Results indicate that both smoke level and route length have significant

influence on evacuees” evacuation route choice behavior. The evacuees prefer to choose the route with

lower smoke levels and shorter length. The results of the binary logistic regression model show that
compared with the route length ( Odds Ratio,OR=15.516) , the smoke level (OR=45.475) has a greater

influence on the route choice of evacuees. However, a small number of evacuees took a risk, that is,

choosing a route with higher smoke levels for evacuation. The post-experiment questionnaire results

demonstrated that participants could experience a reasonably authentic evacuation process in smoke-filled

environments within the virtual reality scenarios, indicating high levels of validity and reliability for the

study.
Keywords: human evacuation; virtual experiment;
route length
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Fig.1 Floor plan of virtual evacuation building
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Table 1 Relationship between route length difference and

virtual character’s initial position
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Fig.2 Floor plan to calibrate smoke level parameters
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Table 2 Virtual character speed value
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Fig.3 Schematic diagram of smoke level effects
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Table 3 Virtual character health value reduction factor
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Table 4 Left and right route choice of participants

under different smoke levels
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Table 5 Crosstab analysis of participants” route P, choice

percentage under different smoke levels
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Table 6 Left and right route choice of participants under different route lengths
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Table 7 Route choice of participants under different route lengths
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Table 8 Crosstab analysis of effect of smoke levels and route length differences on participants” route
P, choice percentage
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Table 9 Results of binary logistic regression model for predicting route choice
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