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Abstract

Biomedical Wireless Sensor Networks can increase the quality of healthcare
services provided to citizens, through the development of new applications and
services. Potential applications include patient monitory which vital sign parameters
such as body temperature, blood pressure, electrocardiogram, heart rate, breathing rate,
etc., can be sent to the medical center. Patients can thus be remotely monitored without
the need of personal caretaker. Therefore, delivering such information to the medical
center requires high reliability of data transmission.

The objective in this thesis is to propose a method for routing in biomedical
wireless sensor networks using anycast routing mechanism based on reinforcement
learning scheme. The study in this thesis is divided into 2 parts. The first part in
Chapter 3, presents the proposed anycast Q-routing and studies the effect of design
parameters as well as the performance of the path search to the destination node
compared with existing anycast, multicast and broadcast schemes based on AODV
protocols. Results in Chapter 3 showed that the exploration parameter (¢) of 0.9
performed best for the grid topology network setting, whereas no significant gain in
performance was achieved for varying the learning rate (), the discount factor (y) and
weighted reward constants. From the comparison with existing routing schemes, the
anycast Q-routing generated the least amount of message overhead, with average path

search latency comparable to the conventional anycast schemes.



The second part of the study which is in Chapter 4, focuses on extending the
previously proposed algorithm to the local repair anycast Q-routing scheme to cater
path restoration upon node failure in a normal grid topology. Results in Chapter 4
confirmed the findings in Chapter 3 that, even with path restoration after node failure,
the anycast local repair Q-routing scheme exhibits the least amount of message
overhead and faster search time at a cost of slightly high average path length due to the
exploration of paths at the beginning of the search. Furthermore, the performance of
the local repair anycast Q-routing was compared against the anycast AODV scheme in
a voided network, which in reality may be caused by physical obstructions such as
buildings, lakes or swamps. The proposed scheme can still attain lower message

overhead, path search latency than the anycast AODV scheme.
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= E™[Yr=o Vkrt+k+1 Sy = S,a; = aj. (2.5)
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