BUSITEMA
UNIVERSITY
Pursuiing epxcellence
FACULTY OF ENGINEERING AND TECHNOLOGY
DEPARTMENT OF ELECTRICAL ENGINEERING

FINAL YEAR PROJECT REPORT

MODEL FOR ENHANCING WIRELESS SENSOR NETWORK
ENERGY EFFICIENCY THROUGH GENETIC ALGORITHM-
DRIVEN OPTIMIZATION
By

MUKISA ROBERT
BU/UP/2021/1343
TEL 0752381781/0778155401

Email mukisarobert26@gmail.com.

SUPERVISORS:

DR. MIRONDO GODFREY KIBALYA
ENG. KILAMA GEORGE

This Final Year Project Report is submitted to the Department of Electrical
and Electronics Engineering in partial fulfillment of the requirement for the
award of the degree of Bachelor of Science in Electrical Engineering of

Busitema University

May 2025


mailto:mukisarobert26@gmail.com

ABSTRACT

This study presents a model to enhance energy efficiency in Wireless Sensor Networks (WSNs)
using a Genetic Algorithm (GA)-based optimization technique. The research addresses the
problem of excessive energy consumption in WSNs, which significantly limits their performance
and operational lifetime. The primary objective is to develop an optimized clustering and
communication model that reduces energy usage while ensuring reliable data transmission. The
methodology involved a simulation of clustered WSNs with visibility constraints and varying
energy levels, integrating GA to compute optimal routing paths. The results showed that the GA-
optimized model outperformed traditional random and all-sensor selection methods in conserving
energy and improving network lifetime. The study concludes by recommending the adoption of

evolutionary algorithms like GA in the design of energy-aware WSN protocols.
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