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Distributed resource management in wireless sensor

networks using reinforcement learning
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9 Conclusions

We presented a scheme for resource-management in
wireless sensor networks (WSNs) that employs a bottom-
up approach such that each sensor node is responsible
for task selection. This approach is based on reinforce-
ment learning and allows the development of autono-
mous WSN applications with dynamic adaptation,
minimal or no centralized processing for task allocation,
and low communication overhead. In order to ensure that
system is actually meeting the global application goals,
we used a two-tier learning scheme: micro-learning used
by individual nodes to self-schedule their tasks; and
macro-learning used by each data-stream to guide the
system towards application-defined goals. Specifically,
we used the collective intelligence (COIN) theory to
enable macro-learning by setting and updating the
operating parameters of the micro-learners. Simulation
results showed that two-tier learning can substantially
improve the overall performance compared to micro-
learning or macro-learning alone. The application of the
COIN theory guarantees that the Pareto-optimal point is

eventually achieved, and avoids the system to be con-
fined in a local maximum.
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