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Amplify and Forward Relay Fading Channels in Wireless Adhoc Networks 
 
Supervisor: Dr. Salman Durrani 
 
Abstract: 
 
Cooperative relaying techniques have attracted a lot of research attention in wireless ad-hoc 
networks. One of the basic topologies for the node cooperation is the three-node relaying 
structure which consists of a source, a relay and a destination. The mobile relays either 
decode and retransmit (DF) the received signal or simply amplify and forward (AF) the 
signal. The AF protocol is quite attractive because of its simple operation at the relay node. 
The overall channel from the source to the destination via the relay in AF systems involves a 
fixed-to-mobile channel and a mobile-to-mobile channel leading to temporal characteristics 
quite different from a typical cellular channel. 
 
This project has two main aims. The first objective is to mathematically analyse and verify 
the statistical properties, such as the envelope probability density function, autocorrelation 
and level crossing rates, of amplify and forward relay fading channels. The second objective 
is to study the application of sum-of-sinusoid models for simulating amplify and forward 
relay fading channels and build a Matlab simulation model for this purpose. This project will 
appeal to a student with an interest in mathematical modelling and computer simulations. 
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2. Title: 
 

Performance of Amplify and Forward Relay Schemes in Fading Channels 
 
Supervisor: Dr. Salman Durrani 
 
Abstract: 
 
Cooperative relaying techniques have attracted a lot of research attention in wireless ad-hoc 
networks. One of the basic topologies for the node cooperation is the three-node relaying 
structure which consists of a source, a relay and a destination. The mobile relays either 
decode and retransmit (DF) the received signal or simply amplify and forward (AF) the 
received signal. The AF protocol is quite attractive because of its simple operation at the 
relay node. Several different choices of amplification factor scaling the power transmitted by 
the relay have been proposed in the literature. In addition the relay systems operating under 
coherent and non-coherent modulation and demodulation respectively have been considered. 
 
This aim of this project is to build a Simulink model to investigate the performance of 
amplify and forward relay schemes in fading channels. The performance of coherent AF 
systems for different relay power amplification factors will be studied and compared. The 
performance of AF protocol operating under coherent modulation/demodulation will also be 
compared to AF protocol operating under non-coherent modulation/demodulation. The 
simulation results will be compared to theoretical results available in the literature. This 
project will appeal to a student with an interest in computer simulations. 
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3. Title:  
Development of a real-time heart rate monitoring system  

 
Supervisor: Dr. Salman Durrani  
 
Abstract:  
 
The heart is one of the most vital organs within the human body. It is the primary pump that 
circulates blood through the entire human body. An electrocardiogram (ECG) is a graphical 
trace of the voltage produced by the heart. The normal resting heart rate for an adult is around 
60-80 beats/min. The heart rate can change due to many reasons including illness, fatigue, 
stress and physical exercise. Monitoring the heart rate is, therefore, an essential part of any 
health monitoring system. 
 
The aim of this project is to develop a reliable, noninvasive, real-time heart rate monitoring 
system. A hardware circuit to simulate an ECG signal and enable off-line testing of heart rate 
monitoring system will also be designed. It is desirable that the developed system provide a 
graphical user interface (GUI) for real-time access to heart rate data. This project presents an 
opportunity for the student to design and build a practical system using knowledge of analog 
and digital electronic circuits.  
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