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ABSTRACT:

In modern radars, the design is such that radar vulnerability to noise disturbance is significantly reduced. This dramatic
decrease is due to the fact that radars are always trying to increase their capability against the heavy clutter they receive
from the ground. Radars use antenna sidelobes to reduce clutter. By reducing the antenna sidelobes, the vulnerability of
the radar to the heavy clutches of the sidelobes is reduced, which also reduces the vulnerability to sidelobe disturbance.
In this article, we try to examine the reduction of clutter causing the reduction of vulnerability to disorder.
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1. INTRODUCTION interruptor.

Since the end of World War 11 there have been many Burn-Through
advances in the areas of science, genetic algorithms [1], Range
hardware [2], software [3], phase lock loops [4],
distributed production resources [5], Neural networks T
[6,7], cryptography and watermarking[8] Electronic
warfare [9], and photonic crystal [10] were performed Antenna x2
With the advancement of technology and increasing the Gain
operational power of processors, the elimination of (dB)
sidelobe disorder was used. In this method, reducing the
area and width of the sidelobe is one of the most
effective methods to deal with sidelobe disorder. In the

. . . . -12dB
following, we will examine the reduction of clutter,
which reduces the vulnerability to the disorder.
2. REDUCING THE CLUSTER REDUCES THE
VULNERABILITY TO THE DISORDER Fig. 1. Reduction of sidelobe gain by 12dB.

A normal reduction for the sidelobes in this case is to
reduce the gain of the sidelobes by 12dB compared to Elimination of the sidelobe is a combination that
the main lobe. As you can see in Fig. 1, in this case the depends on the distance of the anti-electronic
equal distance between the power of the radar return disturbance. In this technique, when the amplitude of the
signal and the interfering signal is doubled,in this case signal received in the guard antenna beam (directional
the radar range is doubled in the presence of the antenna with wide beam and low direction) from the
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signal amplitude received by the main antenna beam
(directional antenna with narrow beam, and high
direction that send and receive the signal Is responsible
for) more, this signal is removed at the receiver output.
Because naturally the amplitude of the received signals
in the main antenna should be greater than the amplitude
of the received signals in the guard antenna. The
blocking system therefore removes the false target
injected into the sidelobe of the radar antenna. The
display of disruptive sparks is also lost during the search,
as the disruptor swipes the radar sidelobes.

It should be noted that the antenna guard has little
direction and its efficiency is more than the strongest
sidelobe. See Fig. 2 for a better understanding. The radar
logic in operating the blocking system must be
sufficiently intelligent to be able to eliminate
disturbance from long distances to the sidelobes but to
detect signal bounces from distant targets.
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Fig. 2. Sidelobe blanker eliminates false returns
injected into radar sidelobe. But the system must be
intelligent enough to keep and detect poor returns from
distant targets, but to eliminate disturbances from long
distances on the sidelobe that do not pose an acute
problem.

With the advancement of technology and increasing
the operational power of processors, the elimination of
sidelobe disorder was used. In this method, reducing the
area and width of the v is one of the most effective
methods to deal with sidelobe disorder. This reduction in
width in the sidelobe occurs in the direction in which the
disruptor is located. In this case, a gap is created in the
sidelobe of the radar receiver antenna to receive the
interfering signal. The basic concept of this technique
for a simple disruptor is shown in Fig. 3.
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Fig. 3. Sidelobe disorder removal technique. The gain
and shift of the secondary receiver phase are adjusted
to eliminate disturbance at the receiver output after
assembly.

The radar antenna is synchronized with the all-round
secondary antenna, which has low gain and wide beam
width, both antennas have the same angular width, but
the side antennas of the main antenna are less so that it
can be better oriented. The signal received by the
secondary antenna is routed to another receiver that has
controllable gain and phase shift. The output of this
receiver joins the output of the main receiver.

By matching the secondary receiver gain, the
difference in the gain of the two antennas will be
compensated for in the direction of the interfering
(normally, the signal strength received in the secondary
antenna is less than the signal strength received in the
main antenna. Itis important to note that the pattern level
the secondary antenna is higher than the strongest
sidelobe of the main antenna, the interruptor sends a lot
of power to the sidelobe’s in which case the signal power
received in the secondary antenna increases and equals
the main antenna and may even exceed it. The disruptor
sends its power to the sidelobe of the radar antenna, so
that the inherent power difference between the two
antennas is eliminated in the direction in which the
disruptor is located. By adjusting the phase shift of the
secondary receiver, the disturbance signal at the output
of this receiver is 180 degrees different from the
disturbance signal at the output of the main receiver.
Therefore, when the output of the two receivers is
combined, the disturbance will be eliminated. In this
way, the effect of creating a notch in the pattern of
receiving the radar receiver antenna in the direction of
the interruptor, leads to the elimination of the
disturbance signal.
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The gaps created in this process can be widened in

the direction of several disruptors. This technique is the
basis of EP! techniques called CSLC?2. A separate
secondary antenna and receiver must be provided for
each desired slot. To ensure the result of the work, we
must consider the number of secondary antennas to be
1.5 to 2 times the number of possible interruptors so that
we can neutralize the disturbances in different
directions. The secondary antenna must cover the entire
field of view of the radar antenna. And they must be
positioned so that their phase center is another substitute,
also replacing the phase center of the radar antenna.
A quick and adaptable algorithm is to adjust the
amplitude and phase of each secondary receiver to the
location of the slots and the receiving direction of the
interrupts.

Phase rotation and signal combination may occur in
the RF, IF, or digital processor segment. Although
digital processing is somewhat time consuming due to
time consuming, it is the best and most flexible method.

3. HOW TO REMOVE THE DISORDER ON
THE SIDELOBE

Amplitude difference AA s caused by the difference in

the gain of the secondary antenna and the main antenna

in the direction of the interfering.

Phase difference A is caused by a difference in the

distance between the disruptor and the center of the
phase.

At phase center of

Signals Received h
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~ radar antenna.

Fig. 4. Phase difference and amplitude difference.

4. DOMAIN SETTING
By setting the secondary gain, the amplitude
difference is eliminated.
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Receiver Output
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Fig.5. Elimination of domain difference by setting the
secondary beneficiary. Of course, it is assumed that the
interferor is inside the first lobe of the radar antenna.
Therefore, the interfering phase at the antenna output
will be reversed.

1 Electronic Protect
2 Coherent Sidelobe Cancellation

Vol. 10, No. 3, September 2021

5. PHASE ADJUSTMENT
It will be removed by setting the phase shift at the output
of the secondary receiver.

Phase shift intro-
duced in Auxiliary

« /( _ Receiver's output

<

Fig. 6. Elimination, by adjusting the phase shift at the
output of the secondary receiver.

As a result, the disturbance signal at the secondary
receiver output has an equal amplitude and a phase
difference of 180 degrees with respect to the disturbance
signal phase at the output of the main receiver.
Therefore, by combining the two outputs, the interfering
signal is removed. However, a gap is created in the
direction of the radar antenna sidelobe pattern in the
direction of the interference.
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Fig. 7. Creating a gap in the direction of the radar
antenna sidelobe pattern in the direction of the
interfering.

6. ELIMINATION OF THE MAIN LOBE
DISORDER

The disturbance received through the main lobe of
the radar antenna can be eliminated with the adaptive
GMTI slit technique. This technique, sometimes called
"ABF®", creates a single slit in the main lobe of the
pattern receiver in the disruptive direction. This is done
by combining the matching phase of the relative phases
of the monopulse antenna outputs in the right and left
halves. As you can see in Fig. 8, when this compound

3 Adaptive Beam Forming
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occurs, the radiation received from the disruptor will be
removed.
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Fig. 8. The main concept of eliminating the main lobe

disorder. The relative phase of the radiation received

from the right and left halves of the monopulse radar

antenna is shifted so that there is a phase difference of

180 degrees for the radiation received in the disruptive
direction.

As in the case of sidelobe removal, phase rotation
processes and signal combinations are commonly
performed in the digital radar processor section.

7. CONCLUSION

In this article, the increase of the operational capacity
of the processors to eliminate the sub-lobe disorder was
investigated. This method is one of the most effective
methods to deal with the sub-lobe disorder by reducing
the area and width of the sub-lobe. This reduction in
width in the sublobe occurs in the direction in which the
disruptor is located. In this case, a gap is created in the
sub-lobe of the radar receiver antenna in order to receive
the interfering signal.
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