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ADVANCED EW SYSTEMS FOR AIRBORNE AND NAVAL PLATFORMS

Dr. Filippo Neri Elettronica S.P.A. - ltaly

INTRODUCTION

No doubts! EW effectiveness has been
very well demonstrated by the several operations
concluded successfully thanks to EW support.

Noise Jamming, Range Gate Pull-Off
(RGPO) and Velocity Gate Pull-Off (VGPO) are
the most “popular’ and most effective active
jamming techniques.

But, recognising the effectiveness of EW
countermeasures, radar systems have, in their
turn, introduced quite effective ECCM and new
advanced radar techniques: for instance, anti-
range gate stealing (ARGS), guard gates, pulse
compression, frequency agility/diversity, etc.

Even if some very new and advanced
EW technologies, like Digital Radio Frequency
Memory (DRFM) and very fast digital processing,
are capable of countering the capability of coded
radar and pulse doppler radar, the combination
of radar ECCM and radar techniques still
represent a serious problem to EW effectiveness.

For instance, monopulse radar
operating in frequency agility mode and
exploiting Anti Range Gate Stealing (ARGS)
ECCM technique are presently difficult threats
to be jammed (Fig. 1).
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FIG. 1- F. A. AND ARGS REDUCE ECM EFFECTIVENESS

In fact the frequency agility mode
forces the jammer to select deception
technigues only, since noise jamming techniques
(forced by the frequency agility to spread the

power over a very large Radio Frequency Band),
are not effective; and the deception jamming
technique, such as RGPO, is, as well, not
effective since it is defeated by the Anti Range
Gate Stealing countermeasure.

The solution of this dilemma is that
ECM Systems have to exploit techniques
capable of defeating monopulse radar in a direct
mode, preventing them from performing accurate
angle tracking.

ADVANCED JAMMING TECHNIQUES

So far, several anti monopulse
advanced jamming techniques have been
proposed: some of them have just been studied,
some have been tested and some are already in
operation.

The following presents a general
overview of the most commonly known anti
monopulse jamming technigues such as:

- Cross Polarisation;

- Towed Decoy;

= Expendable Decoy;

- Wave-front Distortion (WFD).
underlining their benefits and drawbacks.

Cross Polarisation

The basic concept of the Cross
Polarisation (Cross-Pol) ECM technique is that,
in general, a tracking radar antenna presents,
for a cross polarised signal, an “off-set” angular
characteristics with respect to the nominal
polarised signal (see Fig. 2).

FIG 2=TRACKING ANTENNA CHARACTERISTICS
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error, when the distance I1s very short
(incoming missile) the miss distance
becomes negligible (see Fig. 3).

FIG. 3- CROSS-POL EFFECT ON HOMING MISSILES

Cross-Pol Jamming requires, to be
effective, an accurate measurement of the
transmitted polarisation: this can be very
difficult and requires that the radar uses,
when receiving, the same polarisation used
in the transmitting mode.
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FIG. 5- TOWED DECOY

Even if in principle this technique can
be used both for ship and aircraft protection,
products are mainly available only for the latter.

Advantages.

The main advantage of this technique
is represented by its credibility. In fact, this
technique is very easy to understand: everybody
knows that a tracking radar can track a beacon
as beaconing systems are normally used to test
and verify radar performances!
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