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WIRELESS SENSOR NETWORKS/MULTI-AGENT/MULTI OBJECTIVE/

CONTINUOUS STATE Q-LEARNING/COVERAGE CONTROL

The underlying am of this thesis is to develop a distributed multi-agent
coverage control scheme for cooperative wireless sensor networks (WSNs) based on
multiple objectives optimization. In a particular, each sensor node takes role as an
agent which makes a decision to activate or remain deactivated in order to achieve the
objective of maintaining coverage and energy efficiency. The proposed multi-agent
system (MAS) algorithms are distributed, requires localized information and exhibits
scalability. In addition, the MAS agorithms have the ability to optimize conflicting
objective functions to find the optimal policy in coverage control in WSNs. The
framework is applied to lighting coverage control in smart homes or buildings.

The main contribution of this research proposal is four—fold. The first
contribution is the MAS coverage control scheme based on the modified cost function
in a distributed vaue function (DVF) agorithm for a distribution adaptive and
scalable area coverage control algorithm which maintains the required coverage
control and reduces redundant coverage area to reduce energy consumption. The
second contribution is the multiple objective optimization (MOQO) framework called,
Scalarized Q Multi-Objective Reinforcement Learning (SQMORL) agorithm, to

address coverage control and energy efficient automatic lighting control. The third
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contribution is the hardware implementation and test bed evaluation the proposed
SQMORL and DVF algorithms. The final contribution is an adaptive SQMORL
algorithm for automatic lighting control using feature approximation for lighting
coverage control based on continuous state space.

Results suggest that the MAS coverage control scheme based on multi
objective algorithm can achieve efficient coverage control, is self-adaptive and
therefore suitable for coverage control applications in WSNs. Furthermore, the
modified DVF and SQMORL can maximize area coverage and reduce redundant
coverage and thus energy consumption for application such as lighting control in
smart offices. In addition, the SQMORL algorithm based on function approximation
of continuous states space can find the optimal policy and quickly adjust its light

control decision when subject to external lighting, presence of faulty nodes.
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