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Amenity Design for Congestion Reduction and Its Application to the Mobile Robot

*Yoshiyuki HOMMA and Masafumi OKADA (Tokyo TECH)

Abstract— The congestion in our environments is sometimes caused by the mismatch between human

flow (human behavior) and environmental configurations.

So far, we have proposed the amenity design

method for congestion reduction based on the continuum model of swarm and its control with the obstacle
placement. The swarm behavior is modeled by the vector field and the congestion is calculated and evaluated
by the density of the compressive fluid using continuity equation. However, because the control algorithm
is heuristic and the effective solution is not always obtained. Moreover the effectiveness evaluation is only
shown by the simulation. In this paper, we propose a new amenity design method based on the calculated
density distribution and the effectiveness of the proposed method is evaluated by the experiment using the

mobile robots.
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Fig.1 Vector field and robot motion definition
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Fig.2 Sensor configuration of the
wheeled robot
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Fig.3 Actuator distribution with omni-wheel
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Fig.4 Given flow field

0 20 40 60 80 100 [cm]

Fig.6 Eight robots motion based on the flow field
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Fig.7 Robot distribution with time average
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Fig.8 Effect of pole for density

Fig.9 Designed pole position
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Fig.10 Density and expanded density along with the
ridge line

Fig.11 Density map calcurated from flow field with pole
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Fig.12 Eight robots motion based on the flow field
with pole set

Fig.13 Normalized average number of the robots
with pole set
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