Introduction to Radars
L ecture 3: UnmodulatedCW Radar

By Dr. Sanjay Vidhyadharan
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Classification of Radars

l RADAR \

l Primary Radar \ l Secondary Radar \

' CW Radar I ' Pulsed Radar I

' Modulated I !Unmodulatedl MTI ' Doppler I
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Primary Radars

Primary Pulsed Radars
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Modulated CW Radar

A Transmitted Signal
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Doppler Effect

Aircraft Staionary
Tansmiiting Frequency = Receiving Frequency
Eg Transmitting at 0,1,2,3,,...ns
[ftravel time is 1000 ns
Received will be 1000, 1001, 1002, 1003.....
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Doppler Effect

_2dR _ 2v,

fa = Adt ~ A

Aircraft Moving In
Tansmiiting Frequency = Receiving Frequency
E.g. Transmitting at 0,1,2,3,,...ns
Travel time is 1000, 999.5, 999, ....ns
Received will be 1000, 1000.5, 1001,..
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CW Radar
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The sign of f; is lost in this proecss €7 qdt 2

The purpose of the doppler amplifier is to eliminate echoes from stationary targets and to
amplify the doppler echo signal to a level where it can indicate a moving object.

The low-frequency cutoff must be high enough to reject d-c component caused by stationary
targets, but it should be low enough to pass the smallest doppler frequency expected
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CW Radar

https://www.radartutorial.eu/02.basics/Continuous%20Wave%20Radar.en.html
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CW Radar

Superheterodyne CW doppler radar
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CW Radar

Frequency spectrum of CW received signal
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Frequency spectrum (a) infinite duration and (b) finite duration

The aircraft cross section can change by 15 dB for a change in target aspect of as little as 1/3¢

The echo signal from a propeller-driven aircraft can also contain modulation components at a
frequency proportional to the propeller rotation 0
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CW Radar

Block diagram of IF doppler filter bank

Filter No.1 +—{ Det.

»1 Filter No.2 |-—{ Det.

\d

IF ~_t-—>| Filter..N0.3 {—1 Del.

~=-—{  Mixer amplifier

Indicotor

Filter No.4 Det.

Y

L

Filter No.n —| Det.

Y

(a)

— [F bandwidth —>

I

hof 131y
Frequency

Response

11

ELECTRICAL ELECTRONICS COMMUNICATION INSTRUMENTATION



CW Radar

Measurement of doppler direction using synchronous, two-phase motor

Tronsmitting Ei = EgCoswyt
ontenng

CW ET' = EOCOS[(wOiwd)t + ¢]
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Applications CW Radar

Doppler Navigation System
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Applications CW Radar

Speed Guns Weather Radars

Autonomous Vehicles

Sareen With Optical
wnd Radar Echos Scenery
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Thankyou
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