
P a g e  | vii 
 
 

 
 

TABLE OF CONTENTS 
 

1.    Introduction......................................................................................................................................... 1 
 

1.1 Dynamic Spectrum Access ............................................................................................................... 4 
 

1.2 Signal Representation ....................................................................................................................... 5 
 

1.3 AWGN Channel................................................................................................................................ 8 
 

1.4      Hypothesis .................................................................................................................................. 8 
 

1.5 Detection Problem ............................................................................................................................ 9 
 

1.6 Reason for Choosing the Topic ......................................................................................................... 9 
 

1.7 Literature Review............................................................................................................................ 10 
 

2.    Spectrum Sensing ............................................................................................................................. 12 
 

2.1 Local Spectrum Sensing.................................................................................................................. 12 
 

2.2 Individual Detectors ........................................................................................................................ 12 
 

2.2.1 Matched Filter .............................................................................................................................. 12 
 

2.2.2 Energy Detector ........................................................................................................................... 13 
 

2.2.3 Feature Detector .......................................................................................................................... 13 
 

2.2.4 Statistical covariance based sensing ............................................................................................ 13 
 

2.3 Collaborative Spectrum Sensing ..................................................................................................... 13 
 

3.    Detectors for Spectrum Sensing ........................................................................................................ 14 
 

3.1 Energy Detector .............................................................................................................................. 14 
 

3.2 Cyclostationary Feature Detection for Spectrum Sensing ............................................................... 16 
 

3.2.1 Cyclic Autocorrelation Function .................................................................................................. 16 
 

3.2.2 Spectral Correlation Density (SCD): ............................................................................................ 17 
 

3.2.3 FAM Implementation ................................................................................................................... 18 
 

3.2.4 Strip Spectral Correlation Algorithm ............................................................................................ 19 
 

4.    Sequential Probability Ratio Test for Spectrum Sensing ................................................................... 20 
 

4.1 Sequential Detection ....................................................................................................................... 20 
 

4.2 Problem Formulation ...................................................................................................................... 23 
 

4.3 Average Sample Number (ASN) for the detector............................................................................ 23 
 

4.4 Methodology ................................................................................................................................... 24 
 

4.5 Single-Cycle Cyclostationary Detector ........................................................................................... 25 
 

4.6 Switching from Sequential Energy Detector to Cyclostationary Feature Detector .......................... 27 
 

4.7 Truncated Sequential Energy Detector ........................................................................................... 27 
 

5.    Simulation and Results...................................................................................................................... 30 
 

6. Conclusion and Future Works ........................................................................................................... 

41 vii | P a 

g e



P a g e  | 
888 

 
 

 
 

6.1 Conclusion ...................................................................................................................................... 41 
 

6.2 Future Work .................................................................................................................................... 42 
 

7. References ............................................................................................................................................ 43 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

viii | P a g e


