0000 0Oooooooog
THE INSTITUTE OF ELECTRONICS,
INFORMATION AND COMMUNICATION ENGINEERS

otdbouobooboobobobubogoud

oooo
TECHNICAL REPORT OF IEICE.

oo oof oo oof oo oof oo oogff

10000 0000000000 0O565-0871 000000000 1-5
11000000000 000000 000000000 065122711 00000000000 1-5-5
E-mail: {{y-tanigu,wakamiya,murata}@ist.osaka-u.ac.jp, {tfukushima.takashi@kobelco.com

ubobdg bobobobbobbobboboboobbobbobobooboboobooboobooboaboann
gbobobboobobooboobooboobooboobooboobooboobooboobaobooanooa
gbobobbobbobbobbobbobbobbobbobboobbobbobbooboooabooanooa
goboboboobbobbobbobbooboboobobooboobooboobooboobooboobobbooboboon
gobboooobbooobbbooobboooboboboooobobbooobbooobboooboboooono
goboboboboboboboboboobboobbobbobbooboobboboobobobbobobooboboaon
gbobobobobbooboobooboabooo

ugbobob oboobodobobodoboobooboobooobooboobaboa

A Traveling Wave-based Data Gathering Scheme
Adaptive to Sensing Requirements for Wireless Sensor Networks

Yoshiaki TANIGUCHI', Naoki WAKAMIYAT, Masayuki MURATAT,
and Takashi FUKUSHIMATt

1 Graduate School of Information Science and Technology, Osaka University
1-5 Yamadaoka, Suita-shi, Osaka 565-0871, Japan
1T Production Systems Research Laboratory, Kobe Steel, Ltd.
1-5-5 Takatsukadai Nisi-ku, Kobe-shi, Hyogo 651-2271, Japan

E-mail: {{y-tanigu,wakamiya,murata}@ist.osaka-u.ac.jp, T{fukushima.takashi@kobelco.com

Abstract In wireless sensor networks, frequency of sensing and data gathering depends on application require-
ments and dynamic surrounding condition. In this paper, we propose a data gathering scheme adaptive to sensing
requirements for wireless sensor networks composed sensor nodes with multiple sensing capabilities. To accomplish
self-organizing control, we adopt the response threshold model for adaptive sensing task engagement and the pulse—
coupled oscillator model for energy efficient transmission and sleep scheduling. Through simulation experiments, we
confirm that autonomous and energy-efficient data gathering can be accomplished satisfying dynamically changing
sensing requirements.
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Fig.1 Monitoring of Shaft Furnace of Steel Plant
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Fig.2 Broadcast Timing of Proposed Scheme
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Fig.3 An Example of Message Reduction
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Fig.4 Results of Simulation Experiments
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