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Abstract We have proposed a distributed and self-organizing communication mechanism for a wireless sensor
network which can organize a variety of communiction, i.e., diffusion and gathering, depending on application’s
requirements. To accomplish periodic communication without any centralized controls, we adopt traveling wave
phenomena of a pulse-coupled oscillator model by regarding sensor nodes as oscillators and emission of radio signals
as firing. In this paper, to verify the practicality of the proposed mechanism, we implement the mechanism using
commercial wireless sensor units, MICAz MOTE. Since collisions among synchronized packet emissions affects the
performance, we propose a mechanism to distribute timing of packet emission and data delivery ratio of about 95 %
is accomplished.
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Fig.1 Global synchronization and traveling wave
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Fig.6 Experimental topology
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Fig.7 Experimental evaluation of proposal
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Fig.8 Order of broadcasting
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Fig.9 Simulation evaluation of improved mechanism
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