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Effective Behavior Control Technique of Circulating Robots for the Congestion

*Satoshi HOSHINO, Hiroya SEKI, Yuji NAKA (Tokyo Institute of Technology),
and Jun Ota (The University of Tokyo)

Abstract— This paper describes a methodology regarding a behavior control technique of circulating robots
which is effective for the congestion regardless of the presence of a bottleneck. For this purpose, we focus on
an external interaction force between the robots. This force is generated with the use of a virtual damper;
a damping force acts on a moving robot when its preceding robot is stopping or the congestion occurs in
front of it. Through simulation experiments, we show that the proposed technique solves the congestion in a
circuit without a bottleneck and eases the congestion in a manufacturing transportation system experiencing
bottlenecks, and finally, improves the throughput and operation time.
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Fig.1 Forward Control Area of the Robot
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Fig.4 Simulation Result in a Circuit

120
100
80
60
40
20

Position [m]

00 200

600
Simulation time step [s]

(a) Moving congestion in the opposite direction

120

100
80

60
40
20

Position [m]

0 i vk 7
0 200 400 600 800 1000
Simulation time step [s]

(b) Partially formed congestion

120
100

Position [m]
a
o

Simulation time step [s]

(¢) Decreasing and eliminated congestion

Fig.5 Tracks of the Robots on the Circuit
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