CHAPTER 1

INTRODUCTION



1.0 INTRODUCTION

Recently, there has been a great deal of interest in the adaptive-iterative algorithm, which
is basically an error reduction algorithm that is implemented with an adaptive manner. This
deconvolution algorithm involves iterative Fast Fourier transformation back and forth between
the object and Fourier domains and also application of the measured data or known constraints in

each domain.

Nowadays, most of the deconvolution algorithms conventionally used exist either as
iterative only or adaptive only algorithms. Iterative algorithm is used in its own domain such as
signal reconstruction and digital filter design while adaptive algorithm is applied in its own
domain which ranges from noise and interference cancellation to signal enhancement. This limits
the application because of each of these algorithms is used to suit its own advantages
respectively. However, the co-emergence of iterative algorithm with adaptive algorithm will
achieve a wide range of application [1]. Furthermore, existing error reduction algorithms such as

Papoulis algorithm usually face the problem of slow convergence

The objective of this project is to apply different error reduction algorithms which are
Papoulis algorithm, adaptive-iterative algorithm and optimal-iterative along with Gerchberg-
Saxton algorithm in antenna array synthesis. These algorithms will be used to construct linear
array and also using Schelkunoff polynomial method in order to have z-domain information.
Attention is given to the various approaches in the adaptive-iterative algorithm that was
developed from the Papoulis algorithm that are Input-Output algorithm, Output-Output algorithm
and Hybrid Input-Output algorithm.

Chapter 2 will give the overview of Schelkunoff polynomial method for antenna array
synthesis and how it is implemented to control the number of nulls and its direction. Chapter 3 is
about Gerchberg-Saxton algorithm while Chapter 4 is on Papoulis algorithm. In Chapter 5,
various approaches in adaptive-iterative algorithm will be explained and Chapter 6 deals with
the Optimal-Iterative algorithm. Results obtained from the analysis of each algorithm will be

presented in Chapter 7 in terms of aperture amplitude distribution and mean square error (MSE)



and performance of each design technique is being discussed. Conclusion will be made in
Chapter 8, followed by references used for this project and appendices section where readers can
find the MATLAB code used in this project.





