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ABSTRACT 
 
 
The main purposes of this dissertation are to prove that, using the 
adaptive pulse shaping in CP-OFDM symbol timing synchronization 
can compensate the channel impulse response for low dispersion 
channels, while keeping the symbol timing offset estimator simple at 
the same time. It also studies the feasibility of using artificial neural 
networks as a real-time pulse shape generator. Finally, this research 
studies the different methods of implementing this artificial neural 
network and compares its speeds.   
 
An optimization algorithm was used to generate a set pulse shapes, 
corresponding to a set of channel impulse responses, where each pulse 
shape could compensate the channel impulse response effect on the 
CP-OFDM timing offset estimator. The optimization process is very 
computationally expensive to be used in real time, thus the feasibility 
of using artificial neural network as a real time pulse shape generator 
was studied. A feed forward artificial neural network was trained to 
carry on this task. Then three implementations (CPU, DSP and FPGA) 
of this neural network were created. Finally, the three implementation 
were compared. 
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1. INTRODUCTION 

Chapter 1 
 
 

Introduction 
 
In high bit rate digital communication systems two, of the major 
impairments are the presence of transmission channels with highly 
fluctuating impulse response over the wide band of the signal and the 
limited resources of bandwidth. Orthogonal Frequency Division 
Multiplexing (OFDM) systems provide an effective solution to these 
problems, allowing for simple frequency domain equalization as well as for 
improving the transmission quality in a multiplexing framework, by 
providing frequency diversity and saving up to 40% of the signal 
bandwidth. The information stream is in fact partitioned into a high number 
of sub-streams, each one modulated over a different sub-carrier, therefore 
achieving a higher efficiency. 
For this reason, OFDM modulation has been adopted by several high data 
rate digital communication standards in the last few years, such as the 
ADSL and HDSL for high bit rate transmission over the twisted pair and the 
wireless local area network (WLAN) in the USA, the digital terrestrial radio 
broadcasting of sounds and television (DAB and DVB-T) and the high 
performance radio local area network (HiperLAN) in Europe [1].  
 
On the other hand, the use of OFDM systems with a high number of sub-
carriers and hence a high efficiency has some drawbacks. For a filterless 
OFDM system with guard interval, as are the most commonly considered 
OFDM systems for their low complexity, the major drawback is its high 
sensitivity to synchronization non idealities due to the channel blurring 
effect. The operation of such a system in a portable or even mobile 
environment calls for a very precise acquisition and tracking of the correct 
synchronization. A lot of work has been done in this field to compensate the 
channel blurring effect by using complex synchronizers [2]. Using these 
complex synchronizers is against the OFDM philosophy, so it is proposed to 
use pulse shaping with the simple Maximum likelihood synchronizers, 
originally build for AWGN, to compensate the channel blurring effect in a 
dispersive channel.  
 


