Accepted Manuscript

PHYSICA
Modeling detour behavior of pedestrian dynamics under different mﬂ.:':ﬂ'i‘.‘,{:ﬁ#:..':'
conditions i

Yunchao Qu, Yao Xiao, Jianjun Wu, Tao Tang, Ziyou Gao

PII: S0378-4371(17)31125-1
DOI: https://doi.org/10.1016/j.physa.2017.11.044
Reference: PHYSA 18812

To appear in:  Physica A

Received date: 29 July 2017
Revised date: 9 November 2017

Please cite this article as: Y. Qu, Y. Xiao, J. Wu, T. Tang, Z. Gao, Modeling detour behavior of
pedestrian dynamics under different conditions, Physica A (2017),
https://doi.org/10.1016/j.physa.2017.11.044

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the
content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.physa.2017.11.044

Modeling detour behavior of pedestrian dynamics under

different conditions

Yunchao Qu %, Yao Xiao 2, Jianjun Wu %", Tao Tang !, Ziyou Gao *?

1. State key lab of rail traffic control & safety, Beijing Jiaotong University, Beijing, 100044
2. School of transport and transportation, Beijing Jiaotong University, Beijing, 100044
*Corresponding author: jjwul@bjtu.edu.cn

Abstract: Pedestrian simulation approach has been widely used to reveal the human behavior and
evaluate the performance of crowd evacuation. In the existing pedestrian simulation models, the
social force model is capable of predicting many collective phenomena. Detour behavior occurs in
many cases, and the important behavior is a dominate factor of the crowd evacuation efficiency.
However, limited attention has been attracted for analyzing and modeling the characteristics of
detour behavior. In this paper, a modified social force model integrated by Voronoi diagram is
proposed to calculate the detour direction and preferred velocity. Besides, with the consideration
of locations and velocities of neighbor pedestrians, a Logit-based choice model is built to describe
the detour direction choice. The proposed model is applied to analyze pedestrian dynamics in a
corridor scenario with either unidirectional or bidirectional flow, and a building scenario in
real-world. Simulation results show that the modified social force model including detour
behavior could reduce the frequency of collision and deadlock, increase the average speed of the
crowd, and predict more practical crowd dynamics with detour behavior. This model can also be
potentially applied to understand the pedestrian dynamics and design emergent management
strategies for crowd evacuations.
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