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WHAT IS FMCW RADAR?

1. Frequency-Modulated Continuous Wave Radar
(FMCW) is a type of radar which radiates
continuous transmission power like a simple
continuous wave radar (CW-Radar) but
changes its operating frequency in a known
manner during the measurement.

2. The changes in frequency make it possible to
estimate the time delay of the echo signal and
hence the range.



FMCW RADAR PRINCIPLES (1)

1. The transmitter of a CW radar has no timing marks.
Therefore it cannot:
(a) provide range of target, or
(b) Establish the particular cycle being received

2. If the CW radar signal is altered to be a function of time
In @ known manner then the transition marks can be
can be used to determine the range.

3. A CW radar that is modified in such a manner is called
a Frequency Modulated Continuous Wave (FMCW)
radar.



BLOCK DIAGRAM OF SAWTOOTH MODULATED FMCW RADAR
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FMCW RADAR RANGE COMPUTATION (1)

1. FMCW radar measures the
instantaneous difference between

transmitted and received frequencies
(doppler frequency shift), Af which is
directly proportional to the time delay
At.

2. Range can then be computed from

equation: )
At Af i |
= : A
T fa-h e T P :
or
TA
At = f
fa — fi )

Where  [mmeessesceseses R R

f, = maximum frequency

f, = minimum frequency 7



FMCW RADAR RANGE COMPUTATION (2)

» Just like the Pulse Radar, FM-CW Radar range can be computed as

R= cﬂ
2
Substituting
At = TAf
- f
We get
R = cTAf
C2(f, - f)

« The unambiguous range is limited by the duration of the
sweep and is given by:
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EXAMPLE

1. Afrequency modulated radar sweeps from 400Hz
to 800Hz in 10psec. What is the maximum
unambiguous range which can be measured by
the radar?



SOLUTION

Solution:

T
RUnamb = C—

2

8 -6
R _R ~ (3x107)x(10x107)
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TRIANGLE MODULATED FMCW RADAR(1)
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TRIANGLE MODULATED FMCW RADAR(2)
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SINUSOIDAL FMCW RADAR
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PHASE MODULATED CW RADAR

PMCW radar measures target range by applying a discrete phase shift
every T seconds to the transmitted CW signal, producing a phase-code

waveform.

The returning waveform is correlated with a stored version of the
transmitted waveform.

The correlation process gives a maximum when we have a match.

The time to achieve this match is the time-delay between transmitted and
receiving signals and provides the required target range.

Transmitted Binary Phas-Code CW Signal
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LINE OF SIGHT SPEED

If two planes are
moving in opposite
directions but not on
a line of sight, the
speed will be
detected by onboard
CW radar as:

s =sq cosBy + 5, cosh
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1.

USE OF CW RADAR FOR LAW

ENFORCEMENT

CW radars are used by the law enforcement agencies to measure
the speed of vehicles.

What is actually measured is the fraction of the total speed which is
towards the radar.

There is always an error if there is difference between the direction of
motion and the line-of-sight,

Fortunately for speeders, the measured speed is always lower than
the actual.
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