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Abstract Self-organization protocols emerged by local determination with local information shows high scalabil-
ity and robustness. However, for practical applications in much larger networks, self-organization protocols have
some disadvantages such as difficulty of controlling functional emergence and slow convergence speed for environ-
mental changes. In this report, we propose a new control framework for self-organization protocols to resolve these
problems. In a large-scale sensor network scenario, we apply model predictive control to a potential-based routing
protocol, which is one of the self-organization based routing protocols, and achieve the desired behavior and fast
convergence of the system.

Key words Large-scale sensor network, controlled self-organization, model predictive control, linear-quadratic—

gaussian control.
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