
1. Title: 
 

Simulation of Nakagami-m Fading Channels 
 
Supervisor: Dr. Salman Durrani 
 
Abstract: 
 
The Nakagami distribution has gained widespread application in the modeling of wireless 
fading channels. The primary justification for the use of the Nakagami distribution is its good 
fit to measured fading data. This distribution can model signal fading conditions that range 
from severe to moderate, to light or no fading. Despite the fact that Nakagami fading is 
widely used in theoretical analysis of the performances of different communication systems, 
very few results pertaining to the computer simulation of Nakagami fading have been 
reported in literature. 
 
The aim of this project is to develop a channel simulator for simulating both the amplitude 
and the phase processes of a Nakagami-m fading channel in Matlab. The new method of 
transformation mapping Rayleigh sequences into Nakagami sequences will be investigated in 
this regard. The statistical properties of the simulated Nakagami fading waveforms will be 
studied in terms of autocorrelation functions and compared with analytical results. The 
project presents an opportunity for the student to work on a cutting edge research problem in 
wireless communications. 
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2. Title: 
 

Generation of Multiple Uncorrelated Rayleigh Fading Waveforms 
 
Supervisor: Dr. Salman Durrani 
 
Abstract: 
 
Channel Modelling is one of the most important and fundamental research areas in wireless 
communications. Simulation of multiple-input multiple-output (MIMO) channels, wideband 
fading channels and diversity channels often requires the generation of multiple uncorrelated 
Rayleigh fading waveforms. It is therefore of great significance to develop channel 
simulators capable of accurately and efficiently simulating multiple uncorrelated 
Rayleigh fading waveforms. 
 
The aim of this project is investigate the method of exact Doppler spread (MEDS), in 
conjunction with sum-of-sinusoids principle, to generate a set of uncorrelated Rayleigh 
fading waveforms. The properties of the simulated fading waveforms will be studied in terms 
of the probability density function (PDF) and the different autocorrelation and cross-
correlation functions. The emphasis of the project work will be on modelling and simulation 
using Matlab but there is also room for analytical work. 
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3. Title: 
 

Development of an infrared wireless communication system 
 
Supervisor: Dr. Salman Durrani 
 
Abstract: 
 
Wireless infrared communications refers to the use of free-space propagation of light waves 
in the infrared band as a transmission medium for communication. Infrared communication is 
the main method in indoor applications e.g. remote controls. It is also used for establishing 
short-term cable-less connectivity for information exchange (telephone numbers, business 
cards, schedules, file sharing) between two users (e.g. personal digital assistants and mobile 
phones). 
 
The aim of this project is to develop a simple infrared wireless system for a point to point link 
i.e. when a direct line-of-sight from the transmitter to the receiver is present. It is desirable 
(but not essential) that the laboratory receiver be able to detect output of a commercial 
infrared remote e.g. TV remote. This project is very open (with scope to involve 
programmable logic devices and/or computer interfacing) and presents an opportunity for the 
student to design and implement a practical system using knowledge of analog and digital 
electronic circuits. 
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