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Introduction

In this paper, a new force is introduced in the social force model
(SFM) for computing following behavior in pedestrian counterflow,
whereby an individual tries to approach others in the same
direction to avoid conflicts with pedestrians from the opposite
direction.

The force, like a kind of gravitation, is modeled based on the
movement state and visual field of the pedestrian, and is added to
the classical SFM.

The modified model is presented to study the impact of following
behavior on the process of lane formation, the conflict, the number
of lane formed, and the traffic efficiency in the simulations.

The simulation results show that the following behavior has a
significant effect on the phenomenon of lane formation and the
traffic efficiency



Impact of following behavior on the process
of lane formation.
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Fig. 3 Snapshots of the lane formation simulation at
the time instances 1541 s (a) and 1543 s (b) with the
following behavior considered. The red regions are
magnified in the upper right of each figures (Refer-
ences to color refer to the online version of this figure)
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Fig. 4 Comparison of the snapshots of the lane forma-
tion simulations without (a) and with (b) considering
the following behavior (References to color refer to
the online version of this figure)



Distributions of the numbers of
lanes formed
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Fig. 8 Distributions of the numbers of lanes formed
without (a) and with (b) considering the following
behavior



Impact on the
number of
conflict
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Fig. 6 The relationship between the number of
conflicts and the relative position parameter [;; ob-
tained by SFM and SFMAG simulations under dif-
ferent pedestrian arrival rates (A): (a) A=0.250
person/(m-s): (b) A=0.375 person/(m-s); (c) A=0.500
person/ (m-s)



Impact on the
traffic efficiency
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Fig. 9 Fundamental diagram comparing with experi-
mental data.



Conclusions

* In the paper, a new pedestrian flow model with gravitation
is proposed to simulate following behavior and the lane
formation phenomenon.

* |n our simulation, the differences of the macroeconomic
phenomenon and the impact of following behavior on the
conflict, the number of lanes formed , and the traffic
efficiency with the classical model are analyzed.

* |[tis found that following behavior is helpful in avoiding
unnecessary conflicts and in easing the conflicts, and it is
conducive to improving the efficiency of the passage.





