
xiii 
 

CONTENTS 

 

 List of Figures xvii-xix 

 List of Tables xxi 

 List of abbreviations  xxiii-xxiv 

 List of Symbols xxv-xxvi 

 Preface xxvii-xxviii 

Chapter 1 Introduction and Literature Review 1-26 

 1.1 Working Principle of Radar 4 

             1.1.1 Radar Range Equation 6 

 1.2 Radar Classifications 7 

             1.2.1 Pulsed Vs. Continuous Wave Radar 7 

             1.2.2 Pulse-Doppler Radar 8 

             1.2.3 Frequency-Modulated CW Radar 9 

             1.2.4 Stepped Frequency Radar 11 

 1.3 Detection of Human Target Signature using Radar  13 

 1.4 Literature Survey 14 

             1.4.1 Stationary Human Target Localization 14 

                      1.4.1.1 Target Localization 15 

                     1.4.1.2 Stationary Living Subject Detection  16 

              1.4.2 Moving Target Classification 16 

                     1.4.2.1  Human movement Classification 17 

                     1.4.2.2 Moving Target Response Separation 

in a Radar Channel 

18 

 1.5 Motivation and Scope 20 

 1.6 Research Objective 24 

 1.7 Organization of the Thesis 24 

Chapter 2 Target Localization System Comprising Two 

Antennas 

27-49 

 2.1 SFCW Radar with the Laboratory Components 30 

              2.1.1 Vector Network Analyzer 31 

 2.2 SFCW Radar System Range Profile Creation 32 

              2.2.1 Range Profile Details 34 

 2.3 Experimental Setup 34 

 2.4 Common Region of Sensing (CROS) 36 

              2.4.1 Sub-regions of CROS 38 

 2.5 Methodology 39 

              2.5.1 Case A: Spatial Area Coverage Capability 41 

              2.5.2 Case B: Through the Wall Localization 

Capability 

41 

 2.6 Results and Discussion 42 



xiv 
 

              2.6.1 Case A Results 44 

              2.6.2 Case B Results 45 

 2.7 Conclusions 49 

Chapter 3 Human Presence Detection Behind the Wall 51-69 

 3.1 Vital Life-sign Signature 53 

 3.2 Coherent Processing  54 

              3.2.1 System Implementation with a VNA 55 

                     3.2.1.1 System Resolution Bandwidth (RBW) 55 

                     3.2.1.2 Fast-time Sampling Frequency 56 

                     3.2.1.3 Operating Frequency and Bandwidth 56 

 3.3 Adopted Methodology 57 

              3.3.1 Data Capture  57 

              3.3.2 Post Processing 58 

 3.4 Clutter Reduction Techniques 58 

              3.4.1 Singular Value Decomposition 59 

 3.5 Moving Target Indicator 61 

              3.5.1 Types of MTI Filter 62 

 3.6 Experimental Setup  64 

 3.7 Results and Discussion 65 

 3.8 Conclusions 69 

Chapter 4 Micro Doppler Signature Based Moving Target 

Classification 

71-94 

 4.1 Human Activity Classification Methodology 75 

 4.2 Experimentation and Data Collection 76 

              4.2.1 Experimental Setup  77 

              4.2.2 Experimental Data Collection 78 

 4.3 Spectrogram Spatial Feature    79 

              4.3.1.  Micro-Doppler Spectrogram 80 

              4.3.2   Spatial Features Extraction  81 

 4.4 Support Vector Machine 83 

 4.5  Results and Discussion 85 

              4.5.1 Spectrogram Generation and Signature    

Highlighting 

86 

              4.5.2  Features Extraction 89 

              4.5.3  Activity Classification 91 

 4.6  Conclusions 94 

Chapter 5 Target Response Separation from Mixed Signature 95-114 

 5.1 Overview 97 

 5.2 Methodology 98 

              5.2.1 Design of the Network 98 

              5.2.2 Processing Methodology 99 

 5.3 Theoretical Background 101 



xv 
 

              5.2.1 Time Frequency Masking Approaches 101 

                    5.2.1.1 DNN Regression Model 103 

 5.3. Results and Discussion 105 

              5.3.1 Case (1): Desired Target Response from a 

Mixture of Two Target Responses 

106 

              5.3.2 Case (2): Desired Target Response from the 

Mixture of Three Target Responses 

111 

 5.4. Conclusions 114 

Chapter 6 Conclusions and Future Scope 115-125 

 6.1 Conclusions 117 

 6.2 Limitations of the Study 122 

 6.2 Future Scope 124 

  

References 127-134 

Author’s Relevant Publications   135 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


