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Lattice Gas Simulation of Pedestrian Flow in a Channel

Yusuke TAJIMA, Masakuni MURAMATSU and Tékashi NAGATANI*

* Shizuoka University, Department of Mechanical Engineering,
3-5-1 Johoku, Hamamatsu, Shizuoka, 432-8561 Japan

A lattice gas model with biased random walkers is presented to mimic the pedestrian counter
flow in a channel under the open boundary condition of constant density. There are two types of
walkers without the back step: the one is the random walker going to the right and the other is the
random walker going to the left. It is found that a dynamical jamming transition from the freely
moving state at low density to the stopped state at high density occurs at the critical density. The
density profiles of walkers are calculated over the channel. It is shown that the pedestrian counter
flow can be simulated by the lattice gas model.

Key Words : Pedestrian Flow, Traffic Flow, Phase Transition, Lattice Gas Model, Monte Carlo
Simulation
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Fig.1 All possible configurations of the right walker

(going to right) on the square lattice
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Fig.2 Simulation model without neck
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Fig.3 Simulation model with neck
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Fig.4 The pedestrian pattern at P, =P,=0.2
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Fig.5 The pedestrian pattern at P, =P, =0.3
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Fig.6 The plot of ratio of forward walkers against
time. Fr: density at left inlet, P :density at

right inlet
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Fig.7 The plot of the mean velocity against

entrance density. D : drift
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Fig.8 The pedestrian pattern at F, =P, =0.1
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Fig.9 The plot of the mean velocity

against width at P, = P, =0.1
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Fig.10 The pedestrian pattern at F, = P,=0.143
and =22000
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Fig.11 The pedestrian pattern at P, = P,=0.143
and =17000
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Fig.12 The plot of ratio of forward walkers

against time ¢
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Fig.14 The plot of the mean velocity against
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