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Unit-2 Outcomes

* CO 2 : Make use of the range equation in analytical problems.
* CO 3 : Explain the different types of radars and its applications.
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Pulse radar: range

The doppler
effect
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CW radar

* The sign of f, is lost next to mixer.

* Purpose of doppler amplifier: eliminate echoes from
stationery targets, allow max and min doppler frequencies.

* The indicator may be a pair of earphones.
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Isolation between transmitter and receiver

* Leakage of transmitted power to receiver and it’s use
 Amount of txr leakage power that a receiver can withstand

* |solation between transmitter and receiver might be obtained with a
single antenna by using a hybrid junction, circulator, turnstile junction,
or with separate polarizations.

 Separate antennas for transmitting and receiving might also be used.

* |solations of the order of 80 dB or more are possible with high-gain
antennas.



ﬁf DIIT J /&f

Aditya Engineering College (A)

Isolation between transmitter and receiver

* |t has been reportedl that the ,isolation .between two X-band horn
antennas of 22 dB gain can be increased from a normal -value of 70
dB to about 120 dB by separating the two with a smooth surface

covered by a sheet Of rad
screening ridges at the edges of the

o Additional isolation can

controlled sample of the transmittec

e obtained

ar-absorbing material and providing

norns
by properly introducing a

signal directly into the receiver.

« Dynamic cancelation of the leakage by " feedthrough nulling* can

exceed 30dB
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Block diagram of CW doppler radar with nonzero IF receiver, sometimes called sideband
Superheterodyne.
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Module 2
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L) Learning Outcomes

At the end of this lecture, Student will be able to:
LO2: estimate receiver bandwidth and describe cw
radar applications
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Receiver bandwidth

* The use of a wideband amplifier covering the expected doppler range will result in
an increase in noise and a lowering of receiver sensitivity.

* Several factors tend to spread the CW signal energy over a finite frequency band.
[sin n(f ~ fo)d)/n(f — fo)

* Assume a CW radar with an antenna beamwidth of 6 deg scanning at the rate of
0.deg/s. The time on target (duration of the received signal) is ) = 98/0 S
3

* If the antenna beamwidth were 2° and if the scanning rate were 36°/s (6 rpm), the
spread in the spectrum of the received signal due to the finite time on target would be
equal to 18 Hz, independent of'the transmitted frequency.
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Receiver bandwidth

* The frequency range of propeller modulation depends upon the shaft-rotation
speed and the number of propeller blades.

* If the target's relative velocity Is not constant, a further widening of the received
signal spectrum can occur. If a, Is the acceleration of the target with respect to the
radar, the signal will occupy. a bandwidth

wi= (%)
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Frequency spectrum of CW oscillation of (a)infinite duration
and(b)finite duration.
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* 5 =05/0,

e Spectrum also widens if the target cross section fluctuates.
* Propeller driven aircraft

* In some cases propeller modulation may be advantageous

* If the target’s relative velocity is not constant further widening of the
received signal spectrum can occur.
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Applications of CW radar

* Police speed monitor
* Control of traffic lights, regulation of toll booths, vehicle counting

* As a detection device to give track maintenance personnel advance
warning of approaching trains.

* Unmodulated CW radars are not suitable for many long range
applications

* CW radar v/s pulse radar: equipment complexity, range
e Can not measure range
* CW illumination
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Module 3
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Learning Outcomes

At the end of this lecture, Student will be able to:
LO3: understand operation of fm cw radar
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Fm cw altimeter
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* Frequency characteristic of low frequency amplifier:

e A target at short range will generally result in a strong signal at low
frequency, while one at long range will result in a weak signal at high
frequency. Therefore the frequency characteristic of the low-
frequency amplifier in the FM-CW radar may be shaped to provide
attenuation at the low frequencies corresponding to short ranges and
large echo signals. Less attenuation is applied to tile higher
frequencies, where the echo signals are weaker.

* |solated and extended targets
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Learning Outcomes

At the end of this lecture, Student will be able to:
LO4: understand principle of multiple-frequency cw
radar.
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Multiple frequency cw radar
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The two-frequency CW radar is essentially a single-target radar since only one
phase difference can be measured at a time.
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* Multiple frequency CW radar:
fa _fl = R{fz '““fl }1

» 3000MHz carrier, 4 side band frequencies separated from the carrier
by 10, 9, 9.9, 9.99 MHz

The multiple-frequency CW radar technique has been applied to the accurate
measurement of distance in surveying and in missile guidance. The
Tellurometer is the name given to a portable electronic surveying instrument
which is based on this principle



