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English Abstract 4 sy dallly paliioal)
Research Background

This research handles the problem of enhancing the energy efficiency in Wireless Sensor
Networks, which are a key component of the Internet of Things (1oT). In these networks,
sensors collect data from the field of work and then send it to the base station for
processing. Sensors depend on non-rechargeable or interchangeable batteries, so the

routing algorithms of the sensor network must be energy efficient.

In this research, two basic methods for improving energy efficiency in these networks
were studied: first one is the duty cycle based on a sleep/awake aware location-driven
methodology, the second one is hierarchical routing protocols. We have selected four
common energy-efficient hierarchical routing protocols namely: Low-Energy Adaptive
Clustering Hierarchy (LEACH), Modified Low-Energy Adaptive Clustering Hierarchy
(MOD-LEACH), Distributed Energy Efficient Clustering (DEEC), and Stable Election
Protocol (SEP).

We conducted a performance comparison between the two methods for several network
performance metrics: network lifetime, network stability, network remaining energy and

network throughput for several scenarios.

Research Objective

Evaluation of energy efficiency enhancement methods for wireless sensors networks

Resources and Methods

We followed a research approach in our study of improving energy efficiency methods in
wireless sensors networks; as well as an analytical approach in evaluating the
performance of two main methods for several common performance metrics; using
MATLAB R2021a, on DELL laptop with Intel(R) Core(TM) i5-8250U CPU @ 1.60GHZ
core and 12GB RAM, and using Windows10 as operating system.

XXii



Practical Results

The research results showed that the duty cycle method is able to maintain network life
time longer than the hierarchical routing method for the four hierarchical routing
protocols considered, which in turn reflected positively on the throughput, but at the

expense of computational complexity.

Conclusions from the researcher’s point of view

The amount of network life time improvement and throughput achieved depend on
several factors, including the location of the base station, its proximity and distance from
the studied environment, the data packet size exchanged in the network and the nature of

the perceived phenomena, and the density of network sensors.

Keywords

Wireless Sensor Networks, Sensor, Base station, Cluster Head, Clustering, Duty Cycle,
Hierarchical Routing Protocols, Energy Efficiency, Network Lifetime, Stability Period,
Throughput.
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