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Abstract Improving scalability in wireless sensor network is one of significant subjects and numerous researches
on self-organized control have ever conducted to improve scalability. However, much larger networks based on pure
self-organized control cannot guarantee to engage desired behavior. In this paper we propose a controlled poten-
tial-based routing. This routing protocol is based on a novel new concept; ‘controlled self-organization scheme’,
which is a self-organization scheme accompanied by a control from the outside of the system. This scheme ensures
desired behaviors of networks by controlling a part of nodes operated in self-organization with, for example, cen-
tralized control. Through simulation experiments with a multi-sink network, we show traffic loads of sink nodes
distributed heterogeneously can be equalized, moreover, load balancing among the relay nodes can attain a 63.7 %

extension of the network lifetime.
Key words sensor network, potential-based routing, controlled self-organization, scalability
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