
T A B L E  O F  C O N T E N T S  

Page 

Chapter 1 Elements  o f  Statistical Hypothesis  Test ing 1 

1.1 Introduction 1 
1.2 Basic Concepts of Hypothesis Testing 2 
1.3 Most Powerful Tests and the Neyman- 3 

Pearson Lemma 
1.4 Local Optimality and the Generalized 5 

Neyman-Pearson Lemma 
1.5 Bayes Tests 8 
1.6 A Characterization of the Relative Performance of Tests 10 

1.6.1 Relative Efficiency 11 
1.6.2 Asymptotic Relative Efficiency 12 

and Efficacy 
Problems 21 

Chapter 2 Detection o f  K n o w n  Signals in Addit ive  Noise 24 

2.1 Introduction 24 
2.2 The Observation Model 24 

2.2.1 Detection of a Pulse Train 25 
2.2.2 Statistical Assumptions 29 

2.3 Locally Optimum Detection and 31 
Asymptotic Optimality 

2.3.1 Locally Optimum Detectors 34 
2.3.2 Generalized Correlator Detectors 37 
2.3.3 Asymptotic Optimality 39 
2.3.4 Asymptotic Optimality of LO 42 

Detectors 

2.4 Detector Performance Comparisons 46 

2.4.1 Asymptotic Relative Efficiency 47 
and Efficacy 

2.4.2 Finite-Sample-Size Performance 54 

2.5 Locally Optimum Bayes Detection 64 
2.6 Locally Optimum Multivariate Detectors 67 

Problems 70 

http://d-nb.info/881024414

http://d-nb.info/881024414


Chapter 3 Some Univariate  Noise  Probabil i ty Density  
Funct ion Models  

72 

3.1 Introduction 72 
3.2 Generalized Gaussian and Generalized 73 

Cauchy Noise 

3.2.1 Generalized Gaussian Noise 74 
3.2.2 Generalized Cauchy Noise 78 

3.3 Mixture Noise and Middleton Class A 84 
Noise 

3.4 Adaptive Detection 91 

Problems 94 

Chapter 4 Opt imum D a t a  Quantization in Known-Signal  97 
Detect ion 

4.1 Introduction 97 
4.2 Asymptotically Optimum Quantization 99 
4.3 Asymptotically Optimum Generalized 111 

Quantization 
4.4 Maximum-Distance Quantization 115 
4.5 Approximations of Locally Optimum 118 

Test Statistics 

Problems 124 

Chapter 5 Detect ion o f  K n o w n  Narrowband Signals in 127 
Narrowband Noise  

5.1 Introduction 127 
5.2 The Observation Model 128 
5.3 Locally Optimum Detection 131 
5.4 Asymptotic Performance Analysis 139 
5.5 Asymptotically Optimum Envelope 144 

Quantization 
5.6 Locally Optimum Bayes Detection 146 

Problems 148 

Chapter 6 Detect ion o f  Narrowband Signals with R a n d o m  151 
Phase  Angles  

6.1 Introduction 
6.2 Detection of an Incoherent Signal 

151 
151 



6.2.1 The Observation Model 
6.2.2 The Locally Optimum Detector 

152 
153 

6.3 Detection of a. Noncoherent Pulse Train 162 

6.3.1 The Observation Model 163 
6.3.2 The Locally Optimum Detector 166 

6.4 Asymptotically Optimum Quantization 172 

6.4.1 A/-Interval Envelope Quantization 172 
6.4.2 Optimum Envelope Quantization for 175 

Gaussian Noise 
6.4.3 M-Region Generalized Quantization 181 

Problems 183 

Chapter 7 Detection o f  R a n d o m  Signals in Addit ive  Noise  185 

7.1 Introduction 185 
7.2 The Observation Model 186 
7.3 Locally Optimum Array Detection 188 

7.3.1 General Form of the LO Test 188 
Statistic 

7.3.2 LO Statistic for White Signal 192 
Sequence 

7.3.3 LO Statistic for Correlated 196 
Signal Sequence 

7.4 Asymptotic Performance Characteristics 198 
7.5 Asymptotically Optimum Quantization 204 
7.6 Detection of Narrowband Random Signals 208 

Problems 211 

References 215 

Index 227 


