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Congestion Analysis of Circulating Robots for Autonomous Cruise Control

*Satoshi HOSHINO, Hiroya SEKI (Tokyo TECH), and Jun Ota (The Univ. of Tokyo)

Abstract— In this paper, congestion of circulating mobile robots is analyzed. For this purpose, robots
behavior regarding velocity is investigated. Two systems with and without a bottleneck are the research ob-
jects. First off, a previous cruise control technique is applied to the robots. Through simulation experiments
depending on two states, i.e., non-congestion and congestion, properties of robots behavior are presented.
These are criteria for evaluating the effectiveness of autonomous cruise control techniques. After that, sim-
ulation experiments with a proposed cruise control technique are conducted. Finally, it is shown that the
proposed cruise control technique effectively solves the congestion regardless of a bottleneck.
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Fig.1 Control model based on the positional information
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Fig.2 Proposed control model with a virtual damper
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(c) Velocity of a robot (# of robots: 13)
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Fig.4 Simulation result of the circuit (previous)
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Fig.5 Simulation result of the MTP (previous)
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Fig.6 Simulation result of the circuit (proposed)
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Fig.7 Simulation result of the MTP (proposed)
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