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1 Describe the basic concepts of radar and analyze radar range equation.[K1 & K2]
I — T - K]
2 Demonstrate the operation and explains the applicability of CW radar.[K3& K2] ]
3 Summarize the operation and outlines the applicability of MTI and tracking and detection of radar.[K2 & K1]
| .
é 4 Illustrate the functioning of radar antennas and computes the noise performance of radar receivers. [K4 & K3]
¥-
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UnitNo | Come/Bloom’s Topies/Activity ALY, Text book | Periods phsse
_— | Level Y 2L I
T \Upit:1. INTRODUCTION ]
1.1 | Introduction: Natpﬁe_ of Radar, A T1, T2, RI 1
12 | Maximum I_'J‘n_ar_r'lbig"uous&Range,' -y T1,T2,RI 1
RadarEquation. . L7 '
Co1. 13 | Radar Waveforms, Simple form of Radar Equation | TI, T2, Rl 1
Describe the basic | 1.4 | Radar Block Diagram and Operation, ‘ T1, T2, K1 1 Chalk &
1 concepts of radar
and analyze radar | 1.5 Radar Frequencies and Applications. T1,T2,R1 1 Til\]::’tf/l:r’
i
range : :
equation.[K1 & 1.6 | Receiver Noise and SNR T1, T2, Rl 1 Learning
K2] 1.7 | Integration of Radar Pulses, T1, T2, R1 1 & Tutorial
1.8 | Radar Cross Section of Targets (simple targets - 1
ﬁ sphere, cone-sphere)
‘ 1.9 | Transmitter power. T1,T2,RI 1
1.10 | Problems Tl 1
- TOTAL 10
Unit-2 CW AND FM-CW RADAR
- 2.1 | PRF and Range Ambiguities. T1, T2,R3 1
22 | System Losses (Qualitative treatment). T1, T2, R3 1
23 | CW and Frequency Modulated Radar: Doppler T1, T2, R3 1
CO2. effect.
2.4 | CW Radar -Block Diagram Isolation between T1,T2,R3 1
5 D°m°?::‘ma‘:dﬂ‘° Transmitter and Receiver Chalk &
ccxppmlaai(ns the 2.5 | Non-zero IF Receiver. T1, T2, R3 1 T};i::l;‘,
applicability of 2.6 | Receiver Bandwidth Requirement, Applications of | T1,T2,R3 1 .
CW radar.[K3& CW radar Tutorial,
K2] 27 | FMCW Radar Range LT : Smart Board
2.8 | Doppler Measurement. T, T2, R3 1
29 |Block Diagram and Characteristics T1, T2, R3 1
(Approaching/ Receding Targets)
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2.10 | FM-CW altimeter, Measurement Errors [ T1,T2,R3 1
2.11 | Multiple Frequency CW Radar. T1,T2,R3 ]
212 | Problems T !
TOTAL 12
Unit-3. MTI AND PULSE DOPPLER RADAR
3.1 | Introduction, Principle, MTIR Radar. TI, T2, R1 1
— . 3.2 | MTIR Radar -Power Amplifier Transmitter. T1, T2,RI 1
Summarize the » .
operation and 3.3 | MTIR Radar -Power Oscillator Transmitter. T1,T2,R1 1
::;:Iir:;itl?te of 3.4 | Delay Line Cancellers - FiAIter' Characteristics T1,T2,RI 1
MTI and tr:cking 3.5 | Blind Speeds TI, T2, R1 1 Chalk &
radar.[K2 & K1] 3.6 | Double Cancellation staggered PRFs T1,T2,RI 1 ;;l:’
3.7 | Range Gated Doppler Filters. T1, T2,RI 1 Tutori;l,
3.8 | MTI Radar Parameters T1, T2, R1 1 Smart board
3.9 | Limitations to MTI Performance. T1, T2, R1 1
3.10 | Non-coherent MTI T1, T2, RI 1
3.11 | MTI versus Pulse Doppler Radar T1,T2,RI 1
3.12 | Problems. Nl Ti 1 |
§ T TOTAL™ ™", 12 B
~ - Unit-4. TRACKING RADER |
4.1 Tracking with Rader...; ’ T1, T2, R3 1 ;
4.2 | Sequential Lobing, Conical Scan 1 |
COo 3. 4.3 | Monopulse Tracking Rader T1, T2, R3 1 ;
i |
(S)un::txiarlzz ::; 4.4 | Amplitude comparison Monopulse-One coordinates 1 Chalk & }
o{flinegn the 4.5 | Amplitude comparison Monopulse Two 1 Talk, ;
applicability  of coordinates PPT& |
M?‘] and u)-'ackin g 4.6 | Phase comparison monopulse T1,T2,R3 1 Tutorial,
radar.[K2 & K1] | 4.7 | Tracking in range 1 Smart board
|
4.8 | Acquisitionand scanning patterns T1, T2,R3 1
49 | Comparison of trackers. 1
4.10 | Problems Tl 1
TOTAL 10
Unit 5. DETECTION OF RADAR SIGNALS IN NOISE
5.1 | Electronically Steered Phased Array T1, T2,R3 1
Antennas
5.2 | Phase Shifters T1, T2,R3 1
CO 3. 5.3 | Frequency -scan Arrays, Radiation for Phased T1, T2, R3 1
Summarize  the Array,
op;r.ation a‘Ed 5.4 | Architecture for Phased Arrays T1, T2, R3 1 Chalk &
$pllircl:x;ility o'; 5.5 | Detectipn of Radar Signals in Noise T1, T2, R3 1 Talk,
MTI and tracking 5.6 | Matched Filter Receiver -response Characteristics T1,T2,R3 1 PPT, Smart
and detection of and Derivation, Board
radar.[K2 & K1) | 3.7 | Detection Correlation, criteria, T1, T2,R3 1
characteristics
5.8 | Automatic Detection, Constant False T1, T2, R3 1
Alarm Rate Receiver
5.9 | Problems Tl 1
TOTAL 9
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Unit 6. RADAR ANTENNAS AND RADAR RECEIVER
Steered Phased Array Antennas T1, T2, RI 1
6.2 | Phase Shifters T1, T2, RI 1
o4, 63 | Radiation for Phased Array T1, T2,Ri [
Ilustrate the 6.4 | Architecture for Phased Arrays T1, T2, RI 1 Chalk &
i Ik, PPT
functioning of 6.5 | Radar Displays - types T1, T2, R1 1 Talk, ]
radar antennas and TR 1 Tutorial,
computes the 6.6 | Duplexer - Branch type and'Balanced type , 12, Active
noise performance (67 | Radiation Pattern | T1,T2,RI I Learning &
of radar receivers. . Seminars
K4 & K3) 6.8 | Beam Steering and Beam Width changes T1, T2, Rl 1
6.9 | Series versus Parallel Feeds T1,T2,R1 1
6.10 | Applications, Advantages and Limitations. T1, T2, RI 1
| 6.11 | Problems Tl 1 ]
Course  Beyond Active electronically scanned arrays, conformal
ﬂ syllabus radar, digital array radar, MIMO architecture and
integrated RF systems 1L ]
TOTAL T ¢ 11
TOTAL NO. OF CLASSES PROPOSED PER PERIOD’S 64 ]
Text Books: | T T )

S.No. | AUTHORS/BOOK TlTLElED]TION([a\tes‘t)“/PUBLlS_HER/‘YEAR OF PUBLICATION
1 Introduction to Radar Systems - Merrill I. Skolnik; 3" Ed, Tata McGraw - Hill, Jan 2014 ]
2 Radar Engineering and fundameitals of Navigational Aids-G.S.N.Raju, 1. International,2™ Ed, 2008.
Reference Books: '

S.No. | AUTHORS/BOOK TITLE/EDITION(latest)/PUBLISHER/YEAR OF PUBLICATION
1 Introduction to Radar Systems- Merrill I. Skolnik, 2™ Ed, McGraw Hill, 2001.
2 Radar: Principles, Technologies, Applications- Byron Edde, Pearson Education. 2" Ed. 2012

Web Details
1 www.nptel.ac.in
2 www slideshare.net
| 3 https://www.youtube.com/watch?v=R70ysC8nWol
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