
Accepted Manuscript

A collision avoidance model for two-pedestrian groups: Considering
random avoidance patterns

Zhuping Zhou, Yifei Cai, Ruimin Ke, Jiwei Yang

PII: S0378-4371(16)31022-6
DOI: http://dx.doi.org/10.1016/j.physa.2016.12.041
Reference: PHYSA 17843

To appear in: Physica A

Received date: 4 August 2016

Please cite this article as: Z. Zhou, Y. Cai, R. Ke, J. Yang, A collision avoidance model for
two-pedestrian groups: Considering random avoidance patterns, Physica A (2017),
http://dx.doi.org/10.1016/j.physa.2016.12.041

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.

http://dx.doi.org/10.1016/j.physa.2016.12.041


Zhuping Zhou et al.                                                                                      1 

A collision avoidance model for two-pedestrian groups: 

considering random avoidance patterns 
 

 

Zhuping Zhou (Corresponding Author) 
1a 

, Yifei Cai
a, c

, Ruimin Ke
b
, Jiwei Yang

a
 

 

a Department of Traffic Engineering, Nanjing University of Science and Technology 

b Department of Civil and Environmental Engineering, University of Washington 

c School of Transportation, Southeast University 

 

ABSTRACT 
Grouping is a common phenomenon in pedestrian crowds and group modeling is still an open challenging 

problem. When grouping pedestrians avoid each other, different patterns can be observed. Pedestrians can keep 

close with group members and avoid other groups in cluster. Also, they can avoid other groups separately. 

Considering this randomness in avoidance patterns, we propose a collision avoidance model for two-pedestrian 

groups. In our model, the avoidance model is proposed based on velocity obstacle method at first. Then 

grouping model is established using Distance constrained line (DCL), by transforming DCL into the 

framework of velocity obstacle, the avoidance model and grouping model are successfully put into one unified 

calculation structure. Within this structure, an algorithm is developed to solve the problem when solutions of 

the two models conflict with each other. Two groups of bidirectional pedestrian experiments are designed to 

verify the model. The accuracy of avoidance behavior and grouping behavior is validated in the microscopic 

level, while the lane formation phenomenon and fundamental diagrams is validated in the macroscopic level. 

The experiments results show our model is convincing and has a good expansibility to describe three or more 

pedestrian groups. 
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