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Experimental study on pedestrian and evacuation dynamics

ZHANG Jun, LI Hongliu, SONG Weiguo
(State Key Laboratory of Fire Science, University of Science and Technology of China, Hefei 230026, China)
Abstract; Harmful events occur from time to time as a result of large-scale crowd gatherings. How to
ensure the safety of the crowd has become one of the important public safety issues of wide public concern,
and so has the research on pedestrian and evacuation dynamics. Based on the status quo of pedestrian and
evacuation dynamics and the challenges it faces, this paper discussed the common experimental research
methods including field observations, pedestrian movement experiments, animal movement experiments
and virtual experiments, as well as their advantages and disadvantages. The influence of building
structure, age, competition intensity and other factors on pedestrian movement characteristics was
analyzed. Compared with the results of pedestrian experiments, the feasibility and limitations of animal
movement experiment and virtual reality based experiment in pedestrian and evacuation dynamics research

were verified. Considering the demand of the field, it is necessary to carry out some more large-scale
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pedestrian evacuation experiments, develop pedestrian movement tracking techniques, and study the

influence of social psychological factors on pedestrian movement in the future.

Key words: pedestrian and evacuation dynamics; field observation; laboratory controlled experiment;

animal experiment; virtual experiment
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Fig. 1 (a)A snapshot of pedestrian distribution in a subway station,

(b) a snapshot of pedestrian distribution in the waiting room of a railway station
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Fig.2 (a)Fundamental diagrams for pedestrian movement in planar facilities"" ,

(b) evacuation times simulated by different pedestrian evacuation models"*
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Fig.3 (a) Lane formation of bidirectional flow in the field observation™’ ,

(b) a snapshot of field observation of pedestrian route choice behaviort'*
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Fig. 4 Snapshots of pedestrian trajectories extraction based on experimental recorded videos

for bottleneck flow (a) and venue evacuation (b)['
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Fig. 6 Snapshots of controlled pedestrian movement experiment considering pedestrians of different

ages and different building structures performed by our team
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Fig.9 (a)A snapshot of single-file mice experiment, (b)speed-density relation diagram"*
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