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In this study, a control method to improve the fault-tolerance of network
structures is developed for multi-robot systems in which robots are networked by wireless
communication. In tasks where the coverage of sensors mounted by each robot is maximized, the
network connectivity is disrupted by the failure of a small number of robots due to the sparse
configuration of robots. In response to this problem, this study shows that the fault-tolerance of
the entire system can be significantly improved if a small number of robots play a role that
contributes to fault-tolerance instead of contributing to the task. An autonomous decentralized
control law was devised to achieve such a behavior that contributes to fault-tolerance. The
effectiveness of the proposed method was confirmed in long-duration tasks that require
fault-tolerance and charging.
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