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UNIT - I: RADAR BASICS Introduction ,Radar band designations,  Maximum  Unambiguous  

Range,  Simple  form  of  Radar Equation, Radar Block Diagram and Operation, Radar 

Frequencies and Applications,  Prediction  of  Range  Performance,  Minimum  Detectable 

Signal,  Receiver  Noise,  Modified  Radar  Range  Equation SNR, Envelope Detector, False 

Alarm Time and Probability, Integration of  Radar  Pulses,  Radar  Cross  Section  of  Targets  

(simple  targets -sphere,  cone-sphere), Transmitter Power, PRF and  Range  Ambiguities, 

System Losses (qualitative treatment), Illustrative Problems. 

 

UNIT - II: CW AND FM RADAR Doppler   Effect,   CW   Radar –Block   Diagram,   Isolation   

between Transmitter  and  Receiver,  Non-zero  IF  Receiver,  Receiver  Bandwidth 

Requirements, Applications of CW radar, Illustrative Problems. FM-CW  Radar,  Range  and  

Doppler Measurement,  Block  Diagram  and Characteristics  (Approaching/  Receding  Targets),  

FM-CW  altimeter, Multiple Frequency CW Radar. 

 

UNIT – III: MTI AND PULSE DOPPLER RADAR Introduction, Principle, MTI Radar with -

Power Amplifier Transmitter and   Power   Oscillator   Transmitter,   Delay   Line   Cancellers –

Filter Characteristics,  Blind  Speeds,  Double  Cancellation,  And  Staggered PRFs. Range Gated 

Doppler Filters, MTI Radar Parameters, Limitations to MTI Performance, MTI versus Pulse 

Doppler radar. 

 

UNIT – IV: TRACKING RADAR Tracking  with  Radar,  Sequential  Lobing,  Conical  Scan,  

Monopulse Tracking  Radar–Amplitude  Comparison  Monopulse  (one-and  two-coordinates),   

Phase   Comparison   Monopulse,   Tracking   in   Range, Acquisition and Scanning Patterns, 

Comparison of Trackers. 

 

UNIT – V: DETECTION OF RADAR SIGNALS IN NOISE Introduction,  Matched  Filter  

Receiver –Response  Characteristics  and Derivation,   Correlation   Function   and   Cross-

correlation   Receiver, Efficiency  of  Non-matched  Filters,  Matched  Filter  with  Non-white 

Noise. 

 

UNIT – VI: PHASED ARRAY AND IMAGING RADAR  Phased array principle and feed 

systems, conventional and adaptive beamforming techniques;   Synthetic aperture radar (SAR): 

SAR  fundamentals , cross-range resolution in radar, synthetic   aperture viewpoint; SAR data 

characteristics: Stripmap SAR geometry, strip map SAR data set, strip map SAR image 

formation algorithm; Introduction to polarimetric and interferometric SAR 
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Lecture Plan: Unit-I & -II syllabus for MID-I, Unit-III & -IV syllabus for MID-II and Unit-V & 

-VI syllabus for MID-III examinations. 

 

Video Lectures (Web Links): 

1. http://www.ll.mit.edu/workshops/education/videocourses/introradar/index.html  
2. http://aess.cs.unh.edu/radar%20se%20List%20of%20Lectures%20.html  

 

Study Materials (Web Links): 

1. 

2. 

 

Problems & Solutions (Web Links): 

1. 

2. 

 

Assignments (Web Links): 

1. 

2.  
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