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Amenity Design for Congestion Reduction based on Continuum Model of Swarm

*Yoshiyuki HOMMA | Masafumi OKADA (Tokyo TECH)

Abstract— To control the swarm is effective for a cooperative work, congestion reduction and evacuation

guidance.

In this paper, we propose a modeling and control method of swarm based on the flow field

for amenity design of our environments. The swarm is modeled by a continuum fluid and its behavior is
represented by a flow field with an orbit attractor. The congestion is analyzed based on the fluid density
which is calculated as a steady solution of the continuity equation of compressive fluid. Based on the
obtained density, a space design method is proposed to reduce the congestion using static elements that
changes the flow field. The effectiveness of the proposed modeling and space design method are evaluated

by the simulations.
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Fig.1 Swarm behavior
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Fig.2 Configuration of trajectory in the closed space

Fig.3 Flow field based on trajectory of swarm behavior
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Fig.4 Behavior of swarm on flow field (201 agents)
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Fig.5 Density map calculated from flow field
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Fig.6 Density map calculated from swarm simulation
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4 Fluid flow

Fig.7 Fluid flow around a pole
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Fig.8 Velocity, Differential of velocity with respect to
space, Second order differential of velocity with
respect to space of agent and density
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Fig.9 Position of poles based on ridge line

Fig.10 Density map calculated from flow field with poles
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Fig.11 Behavior of swarm on flow field with pole(201

agents)
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Fig.12 Density map calculated from swarm simula-

tion with pole
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