PREFACE

CONTENTS

ABBREVIATIONS
PRINCIPAL SYMBOLS

Chapter 1
1.1
1.2
1.3
1.4
1.5

Chapter 2
2.1
2.2

2.3

2.4

2.5

2.6

2.7

INTRODUCTION

ADAPTIVE SIGNAL PROCESSING

THE ADAPTIVE FILTER

MODES OF OPERATION
APPLICATION OF ADAPTIVE FILTERS
SUMMARY

ADAPTIVE FIR FILTER ALGORITHMS

INTRODUCTION

OPTIMUM LINEAR ESTIMATION
2.2.1 The Optimum FIR Filter

2.2.2 FIR System Identification
SAMPLED MATRIX INVERSION
LEAST SQUARES ESTIMATION
2.4.1 Recursive Least Squares

2.4.2 Data Windows

2.4.3 Fast Algorithms

2.4.4 Properties of the Least Squares Estimate

STOCHASTIC GRADIENT METHODS
2.5.1 The Least Mean Squares Algorithm

2.5.2 The Block Least Mean Squares Algorithm
SELF-ORTHOGONALISING ALGORITHMS

2.6.1 The Sliding DFT Adaptive Filter

SUMMARY AND COMPLEXITY COMPARISON

ix
xi
xiii

0o W N ==

11



vi

Chapter 3

31
3.2
33
3.4

Chapter 4
4.1
4.2
4.3
4.4

4.5
4.6

Chapter 5

5.1

5.2

53
5.4

5.5

Adaptive Filters and Equalisers

PERFORMANCE COMPARISONS

INTRODUCTION

SYSTEM IDENTIFICATION
CHANNEL EQUALISATION
SUMMARY AND CONCLUSIONS

A SELF-ORTHOGONALISING BLOCK
ADAPTIVE FILTER

INTRODUCTION

THEORETICAL DEVELOPMENT

4.2.1 Comparison of Theory with Simulation
A PRACTICAL ALGORITHM
COMPUTATIONAL COMPLEXITY
SIMULATION RESULTS

CONCLUSIONS

THE INFINITE IMPULSE RESPONSE
LINEAR EQUALISER

INTRODUCTION
THE LINEAR EQUALISER
5.2.1 Structure of an IIR Equaliser

FIR AND IIR EQUALISER PERFORMANCE

SYSTEM IDENTIFICATION
5.4.1 Adaptive IIR Solutions
CONCLUSIONS

59
60
69
74

75
78
82
84
88
93
95

97

98
104
108
113
114
117



Contents

Chapter 6

6.1
6.2
6.3
6.4

6.5
6.6
Chapter 7

7.1
7.2

AN ADAPTIVE IIR EQUALISER

INTRODUCTION

THE KALMAN FILTER

THE KALMAN FILTER AS AN IIR EQUALISER
AN ADAPTIVE KALMAN EQUALISER
6.4.1 System Identification

6.4.2 Model Uncertainty

6.4.3 Verification of Compensation Technique
6.4.4 Comparison with an RLS FIR Equaliser
6.4.5 Computational Complexity

RLS SYSTEM IDENTIFICATION
CONCLUSIONS

CONCLUSIONS

SUMMARY
LIMITATIONS AND FURTHER WORK

Appendix A THE FAST KALMAN ALGORITHM

Appendix B THE RLS LATTICE ALGORITHM

Appendix C CIRCULAR AND LINEAR CONVOLUTION

REFERENCES

INDEX

vii

119
121
123
126
128
131
135
136
141
144
147

151

153

155

163

171

177
191



	page1
	page2
	page3

