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Abstract

Currently, with the emergence of epidemic diseases such as
COVID-19 and because of the important services provided by the
Wireless Body Area Networks (WBAN) in the field of health care.
Therefore, WBANs need to provide a stringent Quality of Service
(QoS) when monitoring patients. This is critical because WBANs
transmit critical data, and any data loss or transmission delay can pose
a life-threatening to the patient. Researchers have always seen that
protocol choice greatly impacts all QoS requirements in WBAN:S.
Recently, many energy-effective routing protocol approaches have
been suggested for WBANSs; however, the significant feature in terms
of stability and energy in these solutions has not been sufficiently
addressed. Furthermore, balancing the traffic load among sensor nodes
1s also highly required to increase network stability and lifetime.

In this thesis, three routing protocols have been proposed,
named Control Packet Aware On-Demand Routing (CPAOR) protocol
for large number patient monitoring, Stable and Balance Energy
Routing (SBER) protocol and Hot-Spot Aware Multi-cost based
Energy-efficient Routing (H-SAMER) protocol for single patient
monitoring.

The CPAOR protocol decreases the number of control
packets and adds awareness to the transmission of control packets,
which can extend the network lifetime. The CPAOR protocol
demonstrates an improvement of 70.9% compared with the DMQoS,
ORACE-Net, and DLQoS protocols in terms of energy consumption.

Furthermore, the SBER proposed protocol improves the
stability period and manages the limited power of the WBANSs network



efficiently. SBER consists of two key solutions contained, the next-hop
node selecting and adding cost value to the transmission of control
packets techniques. The SBER protocol takes features characteristics of
the classical reactive technique of the AODV routing to improve the
stability period time and increase the overall network lifetime. The
average improvements rate of the SBER in terms of network residual
energy over ERRS, M-ATTEMPT, and SIMPL protocols are 35%,
52%, and 100% respectively, which indicates that SBER i1s a more
effective and reliable approach for this type of network constraint in
terms of energy-saving and stability period.

Additionally, the third suggested protocol H-SAMER used
multi effective cost function for next-hop node selection based on the
data type. Where the patient's data are classified into three classes:
normal data, on-demand data, and emergency data. Also, the H-
SAMER protocol adds awareness to the transmission of control packets
by adding the cost value to the control packets. Thus, the simulation
scenario shows that the H-SAMER saves energy 8.57%, 88%, 98%,
97%, and 100% greater than E-HARP, EH-RCP, CO-LAEEBA,
EECBSR, and ELR-W respectively.
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