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Wireless Sensor Networks (WSNs) have been developed and extensively
applied in many fields. One of the most important applications is healthcare
monitoring. However, wireless sensor networks must be able to transmit messages
with high priority. In addition, nodes are attached to patients and should have the
ability to handle different types of data transmission. Forwarding critical data to the
medical surveillance center must-be highly reliable.

The underlying aim of this research is therefore to propose an enhancement to
an incentive-based routing scheme for non-cooperative heterogeneous mobile wireless
sensor networks by using reinforcement learning (RL) algorithm, called Q-learning, in
comparison to an existing scheme which has been used to deal non-cooperative
heterogeneous mWSNSs, called the continuous value cooperation protocol (CVCP)
algorithm. The heterogeneity studied in this research covered two aspects, i.e.,
heterogeneity in terms of traffic or message classes present in the network and
heterogeneity in terms of node processing rate capabilities.

The experiments results showed that proposed RL algorithm can outperform

existing CVCP algorithms in terms of normalized average reward by up to 14%.
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However, the percentage of node processing rate did not depend on any algorithm but
only on the proportion of nodes of each type of node processing rate. Such result
suggests that the advantage of the proposed method ensures a certain degree of
fairness in node selection while maintaining the advantage of achieving higher
normalized average reward that the CVCP method. Therefore, the heterogeneity in
node processing rate did not significantly affect our experiment results. However, in
presence of diverse message class heterogeneity in the network, RL consistently
gained 2-14% of normalized average reward, depending on the reward regime of the
message classes, over the original CVCP method. The results in our experiment
suggest that RL can be applied to improve cooperation among routing nodes in

comparison to an existing incentive-based algorithm like CVCP.
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