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Abstract

Wireless Sensor Networks (WSN5s) are intricate systems that
amalgamate sensor technologies, micro-electro-mechanical systems
(MEMS), and wireless networking. Using data collection and analysis
facilitates the fulfillment of a diverse array of applications. However,
these networks face a significant barrier in the form of the limited
battery capacity of the sensors. The existence of this constraint has
prompted the development of routing protocols that emphasize the
reduction of energy consumption, optimization of data transmission
channels, minimizing communication overhead, and adaptation to
dynamic network conditions. The main aim of these initiatives is to
extend the operating lifespan of networks, enhance their reliability,
and make significant contributions to the sustainable and resilient

ecosystems of WSN and the Internet of Things (IoT).

The quest to produce energy-efficient solutions
encompasses more than just particular protocols, encompassing a
broader focus on advancing WSNs and the [oT domains. To address
the unique challenges posed by the implementation of IoT systems,
such as energy efficiency, scalability, dependability, and flexibility, it
is crucial to thoroughly consider the inherent limitations of IoT
devices and the diverse array of application domains they encompass.
This thesis introduces useful enhancements to the Low-Energy
Adaptive Clustering Hierarchy (LEACH) protocol. The primary
objective of this work is to investigate the problem of randomness in
the selection of cluster heads (CH) and the subsequent imbalance that
occurs in the development of clusters. A unique methodology is

suggested to address this issue, which entails optimizing the selection



of CHs by employing a probabilistic equation. The simulation findings
indicate that the Multi-hop Optimum Cluster Head (MHOCH)
protocol outperforms LEACH in terms of performance, with a notable
92% 1improvement in network lifetime, especially in scenarios
including random node distribution. The Genetic Cluster Head (GCH-
LEACH) protocol, which incorporates a genetic algorithm, exhibits
enhanced performance in scenarios defined by an uneven distribution,
surpassing that of LEACH and other protocols. This enhancement is
of considerable importance and deserving of attention. The thesis
incorporates many methodologies, such as optimal cluster creation,
CH selection, data packet compression, multi-hop communication,
and time/event-based scheduling, to reduce network congestion within
the distinct Multi-hop Optimum Cluster Head Compress Data
Aggregation (MOCDA) protocol. This protocol exhibits a notable
improvement of 100% compared to alternative current protocols,
substantiating its capacity to propel the progression of WSNs and

augment their practical use.

This work presents two methodologies, namely Mobile Sink
Particle Swarm (MSPSO) and K-means Mobile Sink Particle Swarm
(KMSPSO), as potential approaches to enhance energy efficiency,
stability, and adaptability in response to changing network conditions.
Both approaches exhibit greater performance when compared to their
competitors, thereby emphasizing their capacity to adapt and

persevere to maintain network lifetime, even in dynamic settings.
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