Abstract

In dense WSNs (Wireless Sensor Networks) there are often hundreds or
maybe thousands of nodes deployed. This type of network configuration
has emerged and increased rapidly in recent years as a result of the
advent of IoT (Internet of Things). The task of coordinating these
nodes so that they are all allocated bandwidth to transmit is called
scheduling. Many traditional approaches to scheduling which were not
designed for this application and break, incapable of handling such a
highly congested network.

In recent years there have been a number of advancements in wireless
network scheduling brought about by the integration of Reinforcement
Learning(RL) techniques into the scheduling protocols. Being such a
recent development, the application of these techniques to deployment
in a WSN is still relatively unexplored.

In this thesis, the Q-Mod scheduling protocol is proposed. This protocol
leverages existing RL techniques to achieve high bandwidth utilisation
and fairness across the network. This protocol is highly resilient to rapid
changes in the network and can accommodate large numbers of sensor
nodes, making it a perfect candidate for deployment in the context of
a WSN.

In the latter half of this thesis, a number of improvements are sug-
gested that can be made to the Q-Mod scheduler to further increase
its potential to maximise bandwidth utilisation and minimise the age
of information across the network. The number of IoT devices and
networks are increasing exponentially. If sufficiently optimised this re-
search could eventually be used in a host of applications from Smart
Cities to agriculture to V2X (Vehicle-to-anything) communications.



