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Pedestrian Control Based on Temporal/Spatial Frequency
of Crossing Swarm Flows

o Ko YAMAMOTO: Tokyo Tech
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Abstract— In the densely-populated urban areas, pedestrian flows often cross each other and congestion
occurs. It may lead us to discomfort feeling and pedestrian accidents. In order to reduce the congestion or the
risk of accidents, it is required to control swarm flows of pedestrian. This paper proposes an implicit control
method of the crossing swarm flows. Swarm flow is modeled by the continuum model and its congestion
degree is calculated as the fluid density. From a simulation of the crossing swarm flows with the continuum
model, it is verified that diagonal stripe pattern of the congestion degree emerges. Moreover, an implicit
control method to increase the average flow velocity by moving guides is proposed. Focusing on periodic
phenomenon of the crossing flows, we investigate relationship between its temporal and spatial frequency
and a cyclic motion of guides. From the relationship, a control method based on the temporal and spatial
frequency is proposed. The validity is verified with simulations in both continuum and particle model.
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Fig.1 (a) Congestion in urban areas and (b) the
crossing pedestrian flows. When two pedes-
trian flows cross vertically, diagonal stripe pat-
tern emerges.
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Fig.3 Examples of the vector field
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Fig.4 Repulsive velocity between two particles
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Fig.5 Simulation of the crossing flows with the par-
ticle model
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Fig.6 Simulation result of the spatial distribution

of density in crossing flows with the continuum
model
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Fig.10 Time variation of average velocity when guide
people move periodically.
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Fig.14 Relationship between frequency of guides and average velocity of the flow A
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Fig.18 Snapshot of the crossing flows by applying
proposed control method to the particle model
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