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MULTI PLE TURRET DI RCM SYSTEM AND RELATED METHOD OF OPERATI ON

TECHNI CAL FI ELD OF THE | NVENTI ON
The present invention relates, in general, to the field
of El ectronic Counterneasures (ECMs) and, in particular, to
Directed Infrared Counterneasure (DIRCM systens (sonetines
also referred to as Directional Infrared Counterneasures).

BACKGROUND ART
As is known, DI RCM systens are used to defeat infrared
(IR) guided mssiles, such as those ones |aunched by man-

portabl e air-defense systens (MANPADS). In particular, a
DI RCM systemis an active IR counterneasure system desi gned
to be effective against IR seekers of |R-guided missiles
(typically, the so-called first three generations of IR
seekers).

Typically, a DIRCM system is designated to a specific
target by a Mssile Warning System (MA5), which Kkeeps
sending an updated |list of detected threats (said I|ist
reporting a coarse estimation of a direction of arrival of
each detected threat). Once activated, a DIRCM systemtries
to deceive the IR seeker of an approaching |R-guided
mssile so as to steer the latter away fromits target by
nmeans of a narrow |aser beam that is constantly kept on
the mssile and is nodulated according to a jamm ng code
related to the seeker’s generation(s) which the D RCM
systemis designed to be effective against.

A DIRCM system typically conprises a tracking unit (or
tracker), a laser unit and an electronic control wunit,
wher ei n:

. the tracker is operable to track an approaching
mssile (to this end, the tracker conveniently includes an
| R i magi ng devi ce);

. the laser unit is operable to emt a janm ng |aser
beam towards the approaching mssile (typically, an IR
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| aser beam nodul ated according to a predefined frequency
jamm ng code such that to inject spurious signals into the
seeker’s IR detector of the approaching mssile, thereby
deceiving mssile’s IR seeker thus causing the mssile to
steer away fromthe platform on which said DIRCM systemis
installed (typically an aircraft)); and

. the electronic control unit is configured to
control operation of the whole DI RCM system and conmuni cate
with an on-board conmmand and control system of the
platform

More in detail, the tracker is typically configured to:

. start tracking a (potential) threat signaled by an
on-board MA5S of the platform

. checki ng whether the signaled threat is an actua
approaching mssile; and,

. if the signaled threat is an actual approaching
mssile, activate the laser unit and keep it constantly
pointed at the approaching mssile so as to keep said
approaching mssile constantly under the illum nation of
the janmm ng | aser beam

Typi cal |y, the tracker and the |aser uni t are
integrated into a steerable turret, which is operable by
the tracker to achieve the requested pointing.

An exanple of known DIRCM system is provided in US
2007/ 0075182 Al, that discloses a DIRCM system for use on
an aircraft to track and jama mssile having an IR mssile
seeker.

In particular, the D RCM system according to US
2007/ 0075182 Al conpri ses:

. a pointer-tracker nounted on the aircraft, said
poi nter-tracker having a detector and a Roll/Nod ginbal
that includes optics for collecting incident IR radiation
and routing it to the detector and an IR laser transmtter
nmount ed t her eon;

. an IR Jlaser optically coupled to the |aser
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transmtter; and

. a mssile warner including a receiver that detects
a likely mssile launch and passes the threat coordinates
to the pointer-tracker.

In detail, the pointer-tracker according to US
2007/ 0075182 Al slews the ginbal to the threat coordi nates
to initiate tracking and then processes the data fromits
detector to refine tracking of and verify the threat, and,
if verified, engages the IR laser to emt a nodulated IR
| aser beam through the laser transmtter to jam the IR
m ssil e seeker.

In order for a DIRCM system to be effective, the
foll ow ng general requirenments should be net:

. the DI RCM system shoul d guarantee t he nost extended
visibility region in order to be designated on targets
approaching fromany direction of arrival;

. upon reception of an alarm fromthe MAS, the DI RCM
system shall guarantee the mnimum tine to get its |aser
onto the target;

. during jamm ng, the DIRCM system shall guarantee
its laser to be on target during the whole jamm ng code
replication in order to allow all the jammng code
frequencies to reach the engaged seeker.

Nowadays, typical DIRCM installations are based on
single turret configurations or, in case of large
platforns, on nultiple independent turret configurations,
wherein this latter configuration type is used to extend
the counterneasure field of regard (FOR) all around the
installation platform assigning to each turret a
respective specific sector, every single turret being
activated only if a threat is detected in its respective
specific sector.

Single turret DI RCM configurations could lead to have
| arge blind zones around the installation platform where
approaching threats are not countered at all. In fact, the



10

15

20

25

30

35

FOR of a single turret DI RCM system does not depend only on
the DIRCM system itself, but also on the installation
platform which always masks several portions of the
t heoreticall y-achi evabl e cover age ar ea, even when
consi dering the nost extended possible FOR for the single
turret DI RCM system

Mor eover, single turret DIRCM configurations are
limted to protecting a platform against one threat at a
tinme.

In order to overcone FOR-related Iimtations of single
turret DIRCM configurations, nultiple independent turret
DIRCM configurations can be wused. In particular, this
configuration type is exploited to reduce blind zones
around large platforns. However, mnultiple turret D RCM
systens typically lack coordination anbng the several
turrets and this lack of coordination does not allow to
counter nore than one threat per sector at a tinme. In
particular, in this kind of configurations, the need to
assign a specific sector to each turret nmainly derives from
the lack of a protection mnmechanism guaranteeing non-
destructive interference between different |aser beans.

In this connection, Figure 1 shows an exanple of field
of regard coverage achievable with a twin turret D RCM
configuration installed on an aircraft (denoted as a whol e
by 1). In particular, Figure 1 is a bottom view of the
aircraft 1, which is equipped with two DIRCMturrets 11 and
12, each designed to counter threats in a respective
azimuth sector 111/112, wherein said azimuth sectors 111
and 112 fully cover the 360° azinmuth spanning and overl ap
In two conmon regions 113 and 114.

In a traditional approach, no double threat assignnent
is allowed in the two common regions 113 and 114. In fact,
threats detected in said commobn region 113 and 144 are
sinply assigned to the nearest turret.

The reason for not allow ng any assignnment of one and
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the sane threat to both the turrets 11 and 12 is to avoid
destructive interference between the lasers of the two
turrets 11 and 12, which destructive interference would
cancel the jamm ng effect on the target’s seeker.

The bi ggest drawback of this approach is that there is
no threat handover managenent when a target passes fromthe
FOR of one turret to the other (such as when the aircraft 1
perfornms a maneuver).

OBJECT AND SUWMNVARY OF THE | NVENTI ON
An object of the present invention is, thence, that of

overcomng, at least in part, the above drawbacks of the
current nmultiple turret DI RCM systens.

This and other objects are achieved by the present
invention in that it relates to a D RCM system and a
related nethod of operation, as defined in the appended
cl ai ns.

In particular, the present invention concerns a nethod
of operation of a DI RCM system for protecting a platform
against IR guided mssiles, wherein said DIRCM system
conprises a plurality of DI RCM subsystens operable to track
and jam |Rguided mssiles, and wherein the DI RCM
subsystens conprise a first DI RCM subsystem and a second
DI RCM subsystem that are installed on the platform so
t hat:

. said first DIRCM subsystemis operable to track and
jam Il R-guided mssiles in a first coverage region;

. said second DI RCM subsystem is operable to track
and jam |l R guided mssiles in a second coverage region; and

. both said first and second DIRCM subsystens are
operable to track and jam IR guided mssiles in an overl ap
regi on, which includes a first handover sub-regi on adjacent
to the first coverage region and a second handover sub-
region adjacent to the second coverage region.

The met hod conpri ses:
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. if afirst mssile is in the first coverage region,
carrying out a first tracking and janmng operation
including tracking and jamm ng said first mssile by the
first DI RCM subsystem

. if the first mssile noves fromthe first coverage
region to the overlap region, carrying out a first overlap
operation including

- keeping carrying out the first tracking and
j amm ng operation, and

- starting tracking said first mssile also by
t he second DI RCM subsysten and,

. if the first mssile in the overlap region enters
the second handover sub-region, carrying out a first
handover operation incl uding

- keeping tracking said first mssile by the
second DI RCM subsyst em

- starting janmmng said first mssile by said
second DI RCM subsystem and

- stopping carrying out the first tracking and
j amm ng operati on.

BRI EF DESCRI PTI ON OF THE DRAW NGS
For a better understanding of the present invention,
preferred enbodi nents, which are intended purely by way of

exanple and are not to be construed as limting, will now
be described with reference to the attached draw ngs (not
to scale), where:

. Figure 1 shows an exanple of field of regard
coverage achievable with a twin turret DI RCM configuration
installed on an aircraft;

. Figure 2 schematically illustrates a DI RCM system
according to a preferred enbodinent of the present
I nventi on;

. Figure 3 shows an exanple of field of regard
coverage exploitable with the DI RCM system of Figure 2,
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which field of regard coverage is divided into different
regions according to a preferred enbodi nent of an aspect of
the present invention; and

. Figures 4-6 illustrate an exanple of operational
scenario of the DIRCM system of Figure 2.

DETAI LED DESCRI PTI ON OF PREFERRED EMBCDI MENTS OF THE | NVENTI ON

The following discussion is presented to enable a
person skilled in the art to make and use the invention.
Various nodifications to the enbodinments will be readily
apparent to those skilled in the art, wthout departing

from the scope of the present invention as clainmed. Thus,
the present invention is not intended to be Iimted to the
enbodi nrents shown and described, but is to be accorded the
wi dest scope consistent with the principles and features
di scl osed herein and defined in the appended cl ai ns.

The present invention concerns a DIRCM system and a
related nethod of operation. |In particular, the D RCM
system according to the present invention is designed to
protect a platform (such as land platform or vehicle, an
avionic platform or a naval unit) against infrared-guided
mssiles, and conprises two or nore DIRCM subsystens
operable to track and jam I R-guided m ssiles, wherein said
DI RCM subsystens conprise a first DI RCM subsystem and a
second DI RCM subsystem that are installed on the platform
so that:

. said first DIRCM subsystemis operable to track and
jam I R-guided mssiles in a first coverage region;

. said second DI RCM subsystem is operable to track
and jam IR guided mssiles in a second coverage region; and

. both said first and second DIRCM subsystens are
operable to track and jam IR guided mssiles in an overl ap
regi on, which includes a first handover sub-regi on adjacent
to the first coverage region and a second handover sub-
region adjacent to the second coverage region.
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In detail, the nethod of operation according to the
present invention conprises:

. if afirst mssileis in the first coverage region,
carrying out a first tracking and janmng operation
including tracking and jamm ng said first mssile by the
first DI RCM subsystem

. if the first mssile noves fromthe first coverage
region to the overlap region, carrying out a first overlap
operation including

- keeping carrying out the first tracking and
j amm ng operation, and

- starting tracking said first mssile also by
t he second DI RCM subsystenm and,

. if the first mssile in the overlap region enters
the second handover sub-region (while it is being tracked
and jammed by the first DI RCM subsystem and (only) tracked
by the second DI RCM subsystem), carrying out a first
handover operation including

- keeping tracking said first mssile by the
second DI RCM subsystem

- starting jammng said first mssile by said
second DI RCM subsystem and

- stopping carrying out the first tracking and
j anm ng operation.

Preferably, the first DI RCM subsystem i ncl udes:

. first tracking neans operable to track infrared-
guided mssiles in the first coverage region and in the
overlap region; and

. first laser neans operable to emt |aser beans to
jam infrared-guided mssiles in the first coverage region
and in the overlap region.

Mor eover , the second DIRCM subsystem preferably
I ncl udes:

. second tracking neans operable to track infrared-
guided mssiles in the second coverage region and in the
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overlap region; and

. second | aser neans operable to emt |aser beans to
jam infrared-guided nmissiles in the second coverage region
and in the overlap region.

Furthernore, the first tracking and janm ng operation
preferably includes:

. tracking the first mssile by the first tracking
means; and

. emtting a first l|laser beam ained at the first
mssile by the first |aser neans thereby jamm ng said first
m ssi |l e.

Additionally, the first overlap operation preferably
i ncl udes starting:

. tracking the first mssile by the second tracking
means; and

. emtting a second |aser beam by the second |aser
nmeans, wherein said second |aser beamis not ainmed at said
first mssile.

Agai n preferably, the first handover operation
I ncl udes:

. keeping tracking the first mssile by the second
tracki ng neans; and

. aimng the second |aser beam at the first mssile
thereby starting jamming said first mssile by the second
| aser mneans.

More preferably, the first laser beam is nodul ated
according to a first jammng code, and the first overlap
operation includes starting emtting a second |aser beam
that is nodul ated according to said first janm ng code and
I's synchronized with said first |aser beam

Conveniently, the first overlap operation is carried
out only if the second DI RCM subsystem is not countering
any mssile.

Again conveniently, the nethod of operation further
conpri ses:
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. if the first mssile noves fromthe first coverage
region to the second coverage region,

- stopping carrying out the first tracking and
j anm ng operation, and

- starting tracking and janmng said first
m ssile by the second DI RCM subsystem

Preferably, the nethod of operation further conprises:

. if a second mssile is in the second coverage
region, <carrying out a second tracking and janm ng
operation including tracking and jammng said second
m ssile by the second DI RCM subsystem

. if the second mssile noves from the second
coverage region to the overlap region, carrying out a
second overl ap operation including

- keeping carrying out the second tracking and
j anm ng operation, and

- starting tracking said second missile also by
the first DI RCM subsystem and,

. if the second mssile in the overlap region enters
the first handover sub-region (while it is being tracked
and jamed by the second DI RCM subsystem and (only) tracked
by the first DIRCM subsystem), <carrying out a second
handover operation including

- keeping tracking said second mssile by the
first DI RCM subsystem

- starting jammng said second mssile by said
first DI RCM subsystem and

- stopping carrying out the second tracking and
j anm ng operation.

More preferably, the second tracking and jammng
operation incl udes:

. tracking the second mssile by the second tracking
means; and

. emtting a third |laser beam ained at the second
mssile by the second |aser neans thereby janmmng said
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second mi ssile.

Moreover, the second overlap operation preferably
i ncl udes starting:

. tracking the second mssile by the first tracking
nmeans; and

. emtting a fourth laser beam by the first |aser
means, wherein said fourth |aser beamis not ained at said
second m ssile.

Additionally, the second handover operation preferably
I ncl udes:

. keeping tracking the second mssile by the first
tracki ng neans; and

. aimng the fourth | aser beam at the second missile
thereby starting jamming said second missile by the first
| aser neans.

More and nore preferably, the third l|laser beam is
nodul ated according to a second jamm ng code, and the
second overlap operation includes starting emtting a
fourth laser beam that is nodulated according to said
second jamm ng code and is synchronized with said third
| aser beam

Conveniently, the second overlap operation is carried
out only if the first directed infrared counterneasure
subsystemis not countering any m ssile.

Again conveniently, the method of operation further
conpri ses:

. if the second mssile noves from the second
coverage region to the first coverage region,

- stopping carrying out the second tracking and
j amm ng operation, and

- starting tracking and jammng said second
m ssile by the first directed i nfrared
count er measur e subsystem

Preferably, the DI RCM system conpri ses a managi ng unit,
that is:
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. coupled to a MAS installed on the platform to
receive threat-related data indicating a threat scenario;
and

. configured to coordinate activation and operation
of the DIRCM subsystens on the basis of the received
threat-rel ated dat a.

More conveniently, the managing unit is programed to
operate the DI RCM subsystens on the basis of:

. the threat scenario indicated by the received
threat-rel ated data;

. a current state of the DI RCM subsystens; and

. a predefined designation logic indicating, for a
predefined set of threat scenarios and directed infrared
count erneasure subsystem states, corresponding ways of
operating the D RCM subsyst ens.

In the following, only for the sake of description
sinplicity and, thence, wthout 1losing generality, a
preferred enbodinment of the present invention wll be
described in detail by making explicit reference to a D RCM
system installed on an aircraft and conprising only two
DI RCM subsystens (turrets). Anyway, it 1is inportant to
stress the point that the present invention can be
advant ageousl y expl oi t ed, Wi t hout any subst anti al
nodi fication, wth any nunber of subsystens (turrets)
hi gher than two, and on board platforns of any type, such
as:

. | and platforns or vehicles, conveniently of the
mlitary type (e.g., arnoured mlitary vehicles, tanks,
m ne-cl earance vehicles, arned | and vehicles, etc.);

. avionic platforns, conveniently of the mlitary
type (e.g., aircrafts, helicopters, drones, etc.); and

. naval units, conveniently of the mlitary type
(e.g., cruisers, patrol boats, corvettes, etc.).

For a better understanding of the present invention,
Figure 2 shows a bl ock diagram schematically representing a
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functional architecture of a DIRCM system (denoted as a
whole by 2) according to a preferred enbodi nent of the
present invention.

In particular, the DIRCM system 2 is installed on an
aircraft (not shown in Figure 2) and conpri ses:

. a master DI RCM subsystem 21, that includes a first
DI RCM manager 211, a first thermal tracker 212, a first
| aser unit 213, and a self-protection (SP) suite manager
214; and

. a slave DI RCM subsystem 22, that includes a second
DI RCM manager 221, a second thermal tracker 222 and a
second | aser unit 223.

In detail, the first DIRCM nanager 211 is configured to
control operation of the first thermal tracker 212 and of
the first laser wunit 213, the first thermal tracker 212
(which conveniently includes a respective IR imaging
device) is operable to track threats, the first laser unit
213 is operable to generate |aser beans used for IR
count er neasures, the second DI RCM manager 221 is configured
to control operation of the second thermal tracker 222 and
of the second laser unit 223, the second thermal tracker
222 (which conveniently includes a respective IR imaging
device) is operable to track threats, the second | aser unit
223 is operable to generate |aser beans wused for IR
count erneasures, and the SP suite manager 214 is configured
to control operation of the whole DI RCM system 2.

Preferably, the SP suite nanager 214 is a software-
i npl emented function, which is inplemented only in the
mast er DI RCM subsystem 21, and which is in charge of:

. interfacing with a MAB 3 installed on the aircraft
and with an on-board command and control system (not shown
in Figure 2) of the aircraft; and

. coordi nating activation and operation of the naster
and slave DIRCM subsystens 21 and 22 according to a
predefined, reprogranmable designation logic, that 1is
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conveniently stored on a reprogranmabl e table.

In particular, in use, the designation of the naster
and slave DIRCM subsystens 21 and 22 is conveniently
decided by the SP suite manager 214 on the basis of a
current threat scenario provided by the MA5 3 and of a
current engagenent state of the master and slave D RCM
subsystens 21 and 22. To this end, a software-inplenented,
reprogrammable table is preferably wused, where it is
possible to define any threat scenario and any engagenent
state considered of interest, along with the correspondi ng
designation comands for the master and slave DI RCM
subsystens 21 and 22 (i.e., for the DDRCMturrets).

Ther ef or e, t he use of a sof t war e- i npl enent ed,
reprogrammabl e table renders the DIRCM system 2 flexible,
easily (re)programmable by electronic warfare (EW
operators with their own designation rules and, thence,
fully custom zabl e.

Moreover, it is worth noting also that the use of the
aforesaid table storing/defining designation comuands
depending on threat scenario and engagenent state
substantially w pes out decision tine of the SP suite
manager 214, since the latter has only to read the table
wi t hout carrying out any designation-oriented processing.

Conveniently, the first thermal tracker 212 and the
first laser unit 213 are integrated into one and the sane
first steerable turret (not shown in Figure 2), while the
second thermal tracker 222 and the second l|aser unit 223
are integrated into one and the sanme second steerable
turret (not shown in Figure 2), wherein said first and
second turrets are installed on the aircraft in different
positions (for exanple, they can be conveniently |ocated in
the sanme positions as those of the DIRCM turrets 11 and 12
on the aircraft 1 shown in Figure 1).

Moreover, the above functions of the first D RCM
manager 211 and of the SP suite manager 214 could be
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conveni ently inpl enent ed:

. by one and sane electronic control wunit, that is
programmed to inplenment said functions, and that s
integrated into said first steerable turret or installed in
anot her position on the aircraft; or

. by a first electronic control unit and a second
control unit that are connected to each other and
progranmmed to i nplenent the functions, respectively, of the
first D RCM manager 211 and of the SP suite manager 214;
wherein the first electronic control unit can be integrated
into said first steerable turret or installed in another
position on the aircraft, and the second control unit can
be integrated into said first steerable turret or installed
i n another position on the aircraft.

Al so the functions of the second DI RCM manager 221 can
be conveniently inplemented by a respective electronic
control unit integrated into the second steerable turret or
installed in another position on the aircraft.

According to an aspect of the present invention, in
order to identify which turret is to be designated to a
specific target reported by the MAE 3, the FOR of the D RCM
system 2 is divided into different regions.

In this connection, Figure 3 shows an exanple of field
of regard (FOR) divided into six regions upon the
assunption that a twin turret configuration is used for the
DIRCM system 2 (such as that one shown in Figure 1),
wherein a left turret is located on a left side of the
aircraft (as the turret 12 shown in Figure 1) and a right
turret is located on a right side of the aircraft (as the
turret 11 shown in Figure 1).

In particular, in the exanple shown in Figure 3 the FOR
of the DI RCM system 2 i ncl udes:

. a “Left Turret Region” where only the left turret
I s desi gnat ed;

. a “Left Handover Region”, wherein, if a threat
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al ready countered by the right turret reaches this region,
t he handover to the left turret is triggered;

. a “Left Overlap Region” where a threat is countered
by the left turret and tracked by the right turret, if
avai lable (i.e., if the latter is not already countering
anot her threat);

. a "“Rght Overlap Region” where a threat is
countered by the right turret and tracked by the Ileft
turret, if available (i.e., if the latter is not already
countering another threat);

. a “Right Handover Region”, wherein, if a threat
al ready countered by the left turret reaches this region
t he handover to the right turret is triggered; and

. a “Right Turret Region” where only the right turret
i s designat ed.

The idea of designating both turrets in overlap
regions, one jammng the threat and the other one only

tracking it, is intended to cope with turret handover of
threats. Mre specifically, since in the Left and Ri ght
Overlap Regions the tracking-only turret is already

tracking the threat while it can receive an handover
command, the turret handover occurs with no delay (in fact,
said tracking-only turret is already on its target).

Moreover, it is wrth noting that, 1in order to
guarantee non-destructive interference between the two
| asers in the Left and Right Overlap Regions, the tracking-
only turret should, theoretically, keep its laser turned
off. But, in this case, with current |aser technol ogies,
the laser activation could last tens to hundreds of
mlliseconds, thereby hindering continuity of the jammng
code em ssion during handover.

Therefore, in order to avoid |laser interference and, at
the sane tine, to guarantee the |aser on target as fast as
possible, in the Left and R ght Overlap Regions the |aser
of the tracking-only turret is turned on, but it is steered
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away fromthe target.

In this connection, Figure 4 shows an aircraft (denoted
as a whole by 4), which:

. is equipped with a left DIRCM turret 41, that
i ncludes the master DI RCM subsystem 21 and is installed on
a left side of said aircraft 4;

. Is equipped with a right DRCM turret 42, that
i ncl udes the slave DI RCM subsystem 22 and is installed on a
right side of said aircraft 4; and

. is under the threat of an IR-guided mssile 5 that
is in the Left Overlap Region.

In other words, the mssile 5 is countered (i.e.,
tracked and jammed) by the left DIRCMturret 41 and tracked
by the right DORCMturret 42, while the |aser of said right
DIRCM turret 42 is aimed away from said mssile 5
(specifically, the aimng point of the |laser of the
tracking-only right DIRCM turret 42 is set outside the
| aser beam di ver gence).

In this respect, Figure 4 shows also the jamm ng | aser
beam (denoted as 43) that is emtted by the left DI RCM
turret 41 and is ained at the mssile 5 to jamthe latter,
along with the |aser beam (denoted as 44) that is emtted
by the right DIRCM turret 42 and is not ained at the
mssile 5.

Additionally, Figures 5 and 6 show exanples of IR
pi ctures captured, respectively, by the right DI RCM turret
42 and the left DIRCM turret 41 (in particular, by the
respective IR imging devices used to track the mssile 5)
in the scenario shown in Figure 4.

Therefore, if handover between the left DDRCM turret 41
and the right DORCMturret 42 is to be perforned, the |aser
of said right DRCM turret 42 is on the mssile 5 very
rapidly only by changing its aimng point.

Furt hernore, once the right DIRCMturret 42 becones the
countering system (i.e., in case of threat handover), the
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SP suite nanager 214 master unit conveniently comrands the
jamm ng code index from which the right DIRCM turret 42
shal | start reproducing the janmng code, t her eby
guar ant eei ng jamm ng code continuity during handover.

The advantages of the present invention are clear from
t he foregoing.

In particular, it is worth highlighting the fact that
the present invention allows to inprove the Ilevel of
efficacy achievable with D RCM systens in protecting a
generic platform against eneny I R-guided mssile attacks.

Mor eover, t he pr esent I nvention defi nes new
coordi nation strategies between DIRCM turrets which enabl e
a multiple turret DIRCM system to be, not only, nore
effective, but also to gain new features not present in a
single DIRCM turret or in current nultiple (uncoordinated)
turret DI RCM confi gurations.

Additionally, the present invention allows to:

. extend DI RCM systemis field of regard for the
protection of a platformof interest;

. guarantee non-destructive interference between the
| aser beans of the turrets during the janm ng;

. be effective against nore than one threat
simul taneously with programmabl e desi gnation strategies;

. manage effectively the handover of the threat anong
the turrets during platform maneuvers, still guaranteeing
the janm ng code reproduction continuity on target; and

. have a conpletely redundant system architecture
with capabilities to change on-the-fly the nmastership from
one DIRCM subsystem to another in case of severe
mal f uncti oni ng (degraded operational nodes).
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CLAI V5

1. Method of operation of a directed infrared
counterneasure system (2) for protecting a platform (4)
agai nst infrared-guided mssiles (5), wherein said directed
i nfrared count ermeasure system (2) conprises a plurality of
directed infrared count er neasur e subsyst ens (21, 22)
operable to track and jam infrared-guided mssiles (5);
wherein the directed infrared counterneasure subsystens
conprise a first directed infrared counterneasure subsystem
(21) and a second directed infrared counterneasure
subsystem (22), that are installed on the platform (4) so
t hat:

. said first directed i nfrared count er neasur e
subsystem (21) is operable to track and jam i nfrared-gui ded
mssiles (5) in a first coverage region;

. said second directed infrared counterneasure
subsystem (22) is operable to track and jam i nfrared-gui ded
mssiles (5 in a second coverage region; and

. both said first and second directed infrared
count er neasure subsystens (21,22) are operable to track and
jam infrared-guided mssiles (5) in an overlap region,
whi ch includes a first handover sub-region adjacent to the
first coverage region and a second handover sub-region
adj acent to the second coverage region;

t he net hod conpri si ng:

. if a first mssile (5 is in the first coverage
region, carrying out a first tracking and janmm ng operation
including tracking and jamm ng said first mssile (5) by
the first directed infrared counterneasure subsystem (21);

. if the first mssile (5) noves from the first
coverage region to the overlap region, carrying out a first
over| ap operation including

- keeping carrying out the first tracking and
j amm ng operation, and
- starting tracking said first mssile (5) also
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by the second directed infrared counterneasure
subsystem (22); and,

. if the first mssile (5 in the overlap region
enters the second handover sub-region, carrying out a first
handover operation incl uding

- keeping tracking said first mssile (5) by the
second directed infrared count er measur e
subsystem (22),

- starting jammng said first mssile (5) by said
second directed infrared count er measur e
subsystem (22), and

- stopping carrying out the first tracking and
j anm ng operati on.

2. The nethod of claim 1, wherein the first directed
i nfrared count er neasure subsystem (21) i ncl udes:

. first tracking neans (212) operable to track
infrared-guided mssiles (5) in the first coverage region
and in the overlap region; and

. first laser neans (213) operable to emt |aser
beans to jam infrared-guided mssiles (5) in the first
coverage region and in the overlap region;

wherein the second directed infrared counterneasure
subsystem (22) includes:

. second tracking neans (222) operable to track
i nfrared-guided mssiles (5) in the second coverage region
and in the overlap region; and

. second |aser nmeans (223) operable to emt |aser
beans to jam infrared-guided mssiles (5 in the second
coverage region and in the overlap region;

wherein the first tracking and jammng operation
I ncl udes:

. tracking the first mssile (5) by the first
tracki ng neans (212); and

. emtting a first l|laser beam ained at the first
mssile (5) by the first laser nmeans (213) thereby jamm ng
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said first mssile (5);
wherein the first overlap operation includes starting:
. tracking the first mssile (5) by the second
tracki ng neans (222); and
. emtting a second |aser beam by the second |aser
nmeans (223), wherein said second | aser beamis not ainmed at
said first mssile (5);
and wherein the first handover operation includes:
. keeping tracking the first mssile (5) by the
second tracki ng nmeans (222); and
. aimng the second |aser beam at the first mssile
(5) thereby starting janmng said first mssile (5) by the
second | aser neans (223).
3. The method of claim?2, wherein the first |aser beam
i's nmodul ated according to a first jamm ng code; and wherein
the first overlap operation includes starting emtting a
second | aser beamthat is nodul ated according to said first
jamm ng code and is synchronized with said first |aser
beam
4. The method according to any claim 1-3, wherein the
first overlap operation is carried out only if the second
directed infrared counterneasure subsystem (22) 1is not
countering any mssile.
5. The nethod according to any preceding claim
further conpri sing:
. if the first mssile (5) noves from the first
coverage region to the second coverage region,
- stopping carrying out the first tracking and
j anm ng operation, and
- starting tracking and jammng said first
mssile (5) by the second directed infrared
count er measur e subsystem (22).
6. The nethod according to any preceding claim
further conpri sing:
. if a second mssile (5 is in the second coverage
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region, <carrying out a second tracking and janmng
operation including tracking and jammng said second
mssile (5) by the second directed infrared counterneasure
subsystem (22);

. if the second mssile (5) noves from the second
coverage region to the overlap region, carrying out a
second overl ap operation including

- keeping carrying out the second tracking and
j amm ng operation, and

- starting tracking said second mssile (5) also
by the first directed infrared counterneasure
subsystem (21); and,

. if the second missile (5 in the overlap region
enters the first handover sub-region, carrying out a second
handover operation incl uding

- keepi ng tracking said second mssile (5) by the
first directed infrared count er measur e
subsystem (21),

- starting jammng said second mssile (5) by
said first directed infrared counterneasure
subsystem (21), and

- stopping carrying out the second tracking and
j amm ng operati on.

7. The nethod of claim 6, wherein the first directed
i nfrared count er neasure subsystem (21) i ncl udes:

. first tracking neans (212) operable to track
infrared-guided mssiles (5) in the first coverage region
and in the overlap region; and

. first laser neans (213) operable to emt |aser
beans to jam infrared-guided mssiles (5) in the first
coverage region and in the overlap region;

wherein the second directed infrared counterneasure
subsystem (22) includes:

. second tracking neans (222) operable to track
infrared-guided mssiles (5) in the second coverage region
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and in the overlap region; and

. second |aser nmeans (223) operable to emt |aser
beans to jam infrared-guided mssiles (5 in the second
coverage region and in the overlap region;

wherein the second tracking and jamming operation
I ncl udes:

. tracking the second mssile (5 by the second
tracki ng neans (222); and

. emtting a third |laser beam ained at the second
mssile (5) by the second | aser neans (223) thereby jamm ng
said second mssile (5);

wherei n the second overlap operation includes starting:

. tracking the second mssile (5) by the first
tracki ng neans (212); and

. emtting a fourth l|aser beam by the first |aser
nmeans (213), wherein said fourth [ aser beamis not ainmed at
said second nmissile (5);

and wherein the second handover operation includes:

. keeping tracking the second mssile (5) by the
first tracking neans (212); and

. aimng the fourth | aser beam at the second mssile
(5) thereby starting jamm ng said second mssile (5) by the
first laser neans (213).

8. The method of claim7, wherein the third | aser beam
is nodulated according to a second janmng code; and
wherein the second overlap operation includes starting
emtting a fourth aser beamthat is nodul ated according to
said second jamming code and is synchronized with said
third | aser beam

9. The nmethod according to any claim 6-8, wherein the
second overlap operation is carried out only if the first
directed infrared counterneasure subsystem (21) is not
countering any mssile.

10. The nethod according to any claim 6-9, further
conpri si ng:
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. if the second missile (5) noves from the second
coverage region to the first coverage region,

- stopping carrying out the second tracking and
j anm ng operation, and

- starting tracking and janmng said second
mssile (5 by the first directed infrared
count er mreasur e subsystem (21).

11. Directed infrared counterneasure system (2) for
protecting a platform (4) against infrared-guided mssiles
(5), said directed infrared counterneasure system (2)
conprising a plurality of directed infrared counterneasure
subsystens (21,22) operable to track and jam infrared-
guided missiles (5); wherein the directed infrared
counterneasure subsystens conprise a first di rected
infrared counterneasure subsystem (21) and a second
directed infrared counterneasure subsystem (22), that are
installed on the platform (4) so that:

. said first directed I nfrared count er measur e
subsystem (21) is operable to track and jam i nfrared-gui ded
mssiles (5) in a first coverage region;

. said second directed infrared counterneasure
subsystem (22) is operable to track and jam i nfrared-gui ded
mssiles (5 in a second coverage region; and

. both said first and second directed infrared
count er neasur e subsystens (21,22) are operable to track and
jam infrared-guided mssiles (5) in an overlap region,
whi ch includes a first handover sub-region adjacent to the
first coverage region and a second handover sub-region
adj acent to the second coverage region;

said directed infrared counterneasure system (2) being
configured to carry out the nethod of operation as clained
I n any preceding claim

12. The directed infrared counternmeasure system of
claim 11, further conprising a managing unit (214), that
is:
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. coupled to a missile warning system (3) installed
on the platform (4) +to receive threat-related data
indicating a threat scenario; and

. configured to coordinate activation and operation
of the directed infrared counterneasure subsystens (21, 22)
on the basis of the received threat-rel ated dat a.

13. The directed infrared counterneasure system of
claim 12, wherein the managing unit (214) is programred to
operate the directed infrared counterneasure subsystens
(21, 22) on the basis of:

. the threat scenario indicated by the received
threat-rel ated data;

. a current state  of the directed infrared
count er neasur e subsystens (21, 22); and

. a predefined designation logic indicating, for a
predefined set of threat scenarios and directed infrared
count erneasure subsystem states, corresponding ways of
operating the directed infrared counterneasure subsystens
(21, 22).

14. Platform (4) equipped with the directed infrared
count erneasure systemas clained in any claim 11-13.

15. The platform of claim 14, wherein said platformis
a land platform or vehicle, or an avionic platform (4), or
a naval unit.



