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Self-adaptive and energy—efficient data gathering for wireless sensor networks
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MR R OB (#30) © We proposed self-organizing transmission scheduling mechanisms
for periodically gathering sensor data at a base station in wireless sensor networks. In the
proposed mechanisms, sensor nodes self-organize message transmission and sleep timings.
To achieve self-organizing control of sensor networks, we apply phase-locking and
anti-phase synchronization in a pulse-coupled oscillator model. Simulation experiments
confirm that our mechanism significantly improves the data gathering ratio and
energy-efficiency in comparison with the conventional mechanism.
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(1) Phase reaches T-tmex: || (4) Phase reaches T:
*Wake up +Obtain sensor data
*Clear sensor data
=Clear table E; 3%

(6) Phase reaches t mex:
*Update offset t; using table E; 3
*Broadcast a message - Sleep

T P Active state

T- ¢ max
n JR N S 7S >
Phase Sleep state
>
e Broadcast
(2) Reception of messages |((3) Reception of (5) Reception of messages
from downstream nodes: messages nodes with ||from upstream nodes:

the same hope count: ||+ Stimulated
-Update table E; 3 -Update Table E; 3

Deposit sensor data
-Update table E; 3

3% is for the desynchronization-based mechanism
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