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Abstract;  In order to investigate the threshold conditions for pedestrian destabilization, controlled
experiments were conducted in three different scenarios, including " two-person collision experiment" ,
" multiple-person collision experiment" and " high-density multiple-person collision experiment". A
pedestrian flow model was constructed, considering collision pressure, speed, density and volume.

Additionally, experimental videos and collision pressure data were collected by using an unmanned aerial
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vehicle(UAV ) and pressure sensing equipment, respectively. The changing rules of pedestrian trajectory,
pedestrian flow characteristics, and collision pressure were obtained by data analysis. On this basis, the
segmented Hermite triple interpolation was used to investigate the influence of speed and density on
collision pressure. Finally, based on the Van Aerde model, a four-dimensional model of " pressure-speed-
density-volume" was constructed by introducing the parameters of collision pressure to judge the threshold
conditions of pedestrian flow instability. The results show that pedestrian flow begins at 2. 46 persons/m’
and reaches complete instability at 3. 59 persons/m”. During the instability process, the pedestrian may be

subjected to the collision pressure ranging from 187.32 N to 258. 11 N. The results provide references for

0127 %B%#. fbd

the control of the pedestrian flow and the improvement of pedestrian traffic safety.
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