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57 ABSTRACT

A protective device and protective measure for a radar system
is provided that includes an active countermeasure by using
passive emitter and/or decoys. Decoys are thereby utilized
that function according to the reflection principle. These
decoys are thereby radiated by the vehicle’s radar. The radia-
tion reflected by the decoys in the direction of the ARM has
the same characteristic as the direct radiation from the radar
itself. Thus, the ARM is unable to discriminate between
decoys and the actual radar.

15 Claims, 2 Drawing Sheets
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1
PROTECTIVE DEVICE AND PROTECTIVE
MEASURE FOR A RADAR SYSTEM

This nonprovisional application claims priority to Provi-
sional Application No. 60/899,415, which was filed on Feb. 5,
2007, and to German Patent Application No. DE
102006017107, which was filed in Germany on Apr. 10,
2006, and which are both herein incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a protective device as well
as a protective measure for a radar system against an object, in
particular against an anti-radiation-missile (ARM) attack.

2. Description of the Background Art

If a stationary and/or mobile radar system is attacked by an
ARM, it has been common practice to turn the radar system
off. Once the attack is over, the radar system is once again
activated, which, in turn, takes up precious time during
engagement.

New ARMs are now prepared for this defense tactic, and
are looking for their target by other means. For this purpose,
they are now equipped with IR seeker heads, active built-in
radar, or GPS data etc. Thus, the traditional strategy of avoid-
ing emission by turning off the radar emitter is no longer
adequate against new ARMs.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide
a new protective device and protective method to reverse this
fact.

The invention is based on the idea to fight an ARM with
active countermeasures. Active countermeasures could be,
for example, the deployment of decoys.

Using decoys to protect ships from end-stage guided mis-
siles is known from DE 103 46 001 B4, whereby a computer-
stored deceptive image corresponding to the respective type
of missile is utilized.

Deceptive bodies decoying the target are disclosed in WO
01/36896 A1. A further method for providing a decoy targetis
described in DE 196 17 701 Al. A deceptive body for decoy-
ing a target-seeking guided missiles is also the subject matter
of DE 196 01 165 A1l. Further publications in this class are DE
19638968 A1,DE41 15384 C2,DE 4437729 C1,DE 44 44
635 C2,DE 100 50 479 A1, and DE 36 12 183 Al.

A method and a device for the protection of mobile military
facilities against target-seeking guided weapons are also
described in DE 101 17 007 Al1. However, the solutions
listed above relate to the known decoying and camouflaging
of'objects, which requires as a pre-condition a radar signature
of a target, the radar reflection surface, or a radar cross sec-
tion, or other sources. For deceptive measures, active emitters
(decoys) are then deployed. Typically, these are very costly,
and in addition, can be deployed only once. Furthermore,
these emitters need to be controlled in order to make the
deception a success and guide an ARM to the decoy target.

In contrast to the above-listed solutions, passive emitters/
decoys are now provided for active countermeasures. Decoys,
which function according to the reflection principle, are
thereby used. Preferably, these decoys are radiated by their
own radar. The radiation reflected by the decoys in the direc-
tion of the ARM has thereby precisely the same characteristic
as the direct radiation of the radar itself. Thus, the ARM is
unable to make the distinction between decoys and the actual
radar.
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The decoys are made of a reflecting material, for example,
aluminum, and are stored in a container and/or canister. In the
event of an ARM attack, the container and/or canister can be
brought to a defined height and separate into fragments. A
cloud of reflecting bodies is thereby generated, which are now
radiated, preferably by their own radar. The radiation reflect-
ing towards the ARM is a better target for the ARM because
the signal strength is higher than the one originating directly
from the radar. The cloud thereby diverts the ARM from its
target and guides it past the target.

Different structural variations are possible for the decoys.
With dipoles, narrow-band scatter structures are feasible,
with other geometries, even broad-band reflection properties
are achievable.

A significant benefit over the traditional protective mea-
sures is that the radar device continues to operate even during
an attack, thus providing important time savings.

Furthermore, these decoys can also be utilized to confuse
an IR seeker head. If they also reflect in the IR zone, the IR
signature of the surroundings is supplied to the seeker head of
the ARM by the decoys. This means that the ARM sees the IR
signature of the radar twice, that of the actual radar and its
mirror image. If the radar is worked with a hot source, which
can only be seen as a mirror image, the ARM, in addition to
the radar emission, is also mislead by an IR deception.

Furthermore, the cloud comprised of these reflecting
decoys, can also be used to manipulate the ARM’s own radar
because the cloud can present an object larger than the target,
thus becoming more attractive to the ARM radar.

Further scope of applicability of the present invention will
become apparent from the detailed description given herein-
after. However, it should be understood that the detailed
description and specific examples, while indicating preferred
embodiments of the invention, are given by way ofillustration
only, since various changes and modifications within the
spirit and scope of the invention will become apparent to
those skilled in the art from this detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood
from the detailed description given hereinbelow and the
accompanying drawings which are given by way of illustra-
tion only, and thus, are not limitive of the present invention,
and wherein:

FIG. 1 illustrates an ARM attack;

FIG. 2 illustrates a deployment of passive decoys; and

FIGS. 3 and 4 illustrates the ARM locking onto a decoy
cloud and flying past the radar.

DETAILED DESCRIPTION

In FIG. 1, an exemplary scenario is illustrated, whereby
from a launcher 1, for example, an aircraft, an ARM 2 is
aimed at a vehicle 3 with radar 4, whereby the ARM 2 locks
onto the radar signal of radar 4. Radar 4 can be the SKYR-
ANGER Search Radar and Control Centre owned by Oer-
likon Contraves AG, for example. In this circumstance, the
Search Radar detects the incoming ARM and activates the
countermeasure, that is, the protective measure.

The rotating radar antenna 4.1 is stopped, and oriented in a
direction that is opposite to the flight direction of the ARM 2.
At roughly the same time, the decoys 5 are thrust upwards,
that is, are launched (FIG. 2), which then, radiated by the
vehicle’s 3 own radar 4, represent an emission source for the
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ARM 2, to which itlocks on, as illustrated in FIG. 3, to fly past
the radar 4, and thus past the vehicle 3, at substantially that
height (FIG. 4).

The decoys 5 can be provided in a container (not further
illustrated) in vehicle 3. A direct proximity to radar 4 is
thereby preferred. This container can be brought to a defined
height. There, it is opened such that it releases the decoys
automatically so that they can accomplish their task.

These band-shaped bodies 5 are manufactured of a con-
ductive material and, for example, have approximately half
the wavelength of the emitted electromagnetic field.

Thus, the container releases the decoys for the protective
measure. The bodies 5 form a dipole cloud and/or wall 6 of,
for example, one-half wavelength behind the radar 4 and acts
as a large scattering object 7 (FIG. 3). The radar 4 now
radiates this wall 6 (radiation 8), and the seeker of the ARM 2
receives this scattered light (radiation 8). To the ARM 2, this
reflected radiation (8') is far more interesting than the radar 4
itself, which, moreover, does not emit in the direction of the
attack (FIG. 4).

Vehicle 3 includes all land, air, and water craft (ships) in a
traditional sense.

It is understood that methods other than the one known
from SKYRANGER for determining the distance of an object
flying through the atmosphere can be used here. Such a
method, for example, deploying a passive sensor, is described
in DE 19546 873 C1. After detecting the incoming object, the
countermeasure is then activated in the described manner. An
additional radar, which radiates the decoys 5, could also be
provided. However, in this circumstance, the actual radar 4
should be positioned in relation to the attacking ARM 2 such
that it is not recognized as a source by the ARM 2.

The invention being thus described, it will be obvious that
the same may be varied in many ways. Such variations are not
to be regarded as a departure from the spirit and scope of the
invention, and all such modifications as would be obvious to
one skilled in the art are to be included within the scope of the
following claims.

What is claimed is:

1. A protective device for protecting a radar system against
an anti-radiation-missile (ARM) attack, the protective device
comprising:

decoys for deceiving or interfering with the ARM, wherein

the decoys are passive bodies; and

a rotating radar antenna configured to turn away from an

incoming ARM and towards the decoys, which are radi-
ated by the radar system, and rays from the radar system
are reflected by the passive bodies,

wherein, behind the radar system, the passive bodies form

a three dimensional dipole cloud, suitable for reflection
that act as a large scattering object.
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2. The protective device according to claim 1, wherein the
decoys are located in direct proximity to the radar system.

3. The protective device according to claim 2, including a
container holding the decoys.

4. The protective device according to claim 1, wherein the
decoys are dipoles with narrow-band scatter structures or
broad-band reflection properties.

5. The protective device according to claim 1, wherein the
decoys are band-shaped and are made of a conductive mate-
rial and have a length approximately one-half of the wave-
length of the emitted electromagnetic field.

6. The protective device according to claim 1, wherein the
decoys also deceive and interfere with an IR seeker head.

7. The protective device according to claim 1, wherein the
dipole cloud has a radar cross section that is larger than a radar
cross section of a vehicle from which it was deployed.

8. The protective device according to claim 1, wherein the
decoys are configured to reflect an IR signature of the radar
system.

9. The protective device according to claim 1, wherein the
decoys are stored in direct proximity to the radar system.

10. A method of protecting a radar system against an anti-
radiation missile (ARM) attack comprising:

detecting an incoming ARM;

turning a radar antenna of the radar system away from the

incoming ARM;

launching a plurality of decoys comprising conductive ele-

ments to form a dipole cloud; and

irradiating the dipole cloud with the radar system;

whereby, the incoming ARM detects the dipole cloud as a

radiation producing source and targets the dipole cloud
instead of the radar system.

11. The method of claim 10 wherein said launching a
plurality of decoys comprises launching a plurality of decoys
having a length equal to one half the wavelength of an elec-
tromagnetic field emitted by the radar system.

12. The method of claim 11 wherein the incoming ARM
approaches the radar system from a first direction and
wherein said launching a plurality of decoys comprises
launching a plurality of decoys in a second direction opposite
from the first direction.

13. The method of claim 10 including launching infrared
emitting devices.

14. The method of claim 10 including reflecting an IR
signature of the radar system from the decoys.

15. The method of claim 10 wherein said launching a
plurality of decoys comprises launching a plurality of decoys
having a length approximately half the wavelength of an
electromagnetic field emitted by the radar system.
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