1 Title: "Electronic systemfor the identification and neutralization of
menaces in a predefined area". The present invention refers to an

el ect roniwoRoeydtsm for the identification and the neut palriiazoi/eov3s
menaces in a predefined area. In particular, the present invention relates
to a systemdesigned to identify ballistit nenaces, such as for exanple
nortar shells or simlar which can fall in this predefined 10 area. For
this purpose, are known di scovery radars which are systens using radio
waves for detecting the distance, the position and the speed of objects in

a predefined arga. 1Ly T iBehionishe tih BEPlhLO0l deiEae 1RLLRAP RIPVI des

that at determned regular intervals, atransmtter emts a radi of requency

pul se which is traestiralddaticnhefs preaddy duwgh pradedigled direeet.i onal

antenna (at least in the plane parallel to the ground, the so- 20 called

azimuth plane). Right after the em ssion,~-the sane antenna is connected to

a very sensitive rgﬁfiver whi ch Listeqf to thg refl ected echﬁ |f there is
f

a target, the transmytéd Piite iEVE1ER ed afd=r etfr 87t he é?Er?ﬂéC_
antenna and Issg@&ﬁsw e G R €FL] ¥8E 1 o8 SalRy E‘i‘?ﬁsﬂéﬁﬁﬂaibﬁ#%ﬁg ki ch

passes between the transm ssion of the pulse and the return o echo, it
is possible tondnaxkat ishi ch dbse¢datinéderarées.t hent apgeticgisen tvré the
speed at which the pul se propagates is known and is equal to the |ight
speed. present invention relates to a system designed to
identify ballistic menaces, such as for example mortar
shells or similar which can fall in this predefined

10 area.

For this purpose, are known discovery radars which are
systems using radio waves for detecting the distance,
the position and the speed of objects in a predefined
area.

15 The functioning principle of these systems provides
that at determined regular intervals, a transmitter
emits a radiofrequency pulse which is transmitted in
the space through a strongly directional antenna (at
least in the plane parallel to the ground, the so-

20 called azimuth plane). Right after the emission, the
same antenna is connected to a very sensitive receiver
which 1listens to the reflected echo. If there is a
target, the transmitted pulse is reflected and returns
then to the antenna and is processed by the receiver.

25 By measuring the time which passes between the
transmission of the pulse and the return of the echo,
it is possible to find at which distance there is the

target, given that the speed at which the pulse

propagates is known and is equal to the light speed.



2 The data conmbi ned of the orienting of the antenna at the nonment of the
em ssion of the pulse and of the tine of the echo of the signal give the
posi ti on wb 2are/ialbjzect in the detecting field of the radacy/iBhal/Boodsx f er ence
bet ween two successive detections (or the Doppler displacenent in a single
detection, in the nost recent nodels) detZrm nes the speed and the noving
direction of the object detected. Upon the sanme principle applied in a
different way (antenna which 10 noves vertically) are based the aeri al

di scovery radars, whereas the radars for guide systens of missiles are

al nost al ways ERPPEgEar RS A Sof OtHESTHiEHBERy &F OFhbheudvaglensy
di spl acenent of the echo, the noving targets fromthe ground. 15 The

Appl i cant has tger oedmwvetk tdiatthusiengisdideast the eeullsescaveérgf radar sima
predeterm ned positions and correlating the data deriving fromthem
according to @% ritifgueahPorPial §bEi tHiAREh 196 V&€al ERE atRF 4 HeCTpooift i 3R and

the height of fheqenage, ijis classificationppd 20 theballistic Lo
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estimation. The scovery radars are preferably arranged

an equil at er algd f#ano @ apdtivBenz ok PeakeetadvRy ddiScsyshiem ot acgone
substantially hem spherical whose centre corresponds to the centre of 25

this triangl e.DdpElahataprdatents and tdien@y aie teesiaf, the systwost
according to the present_invention will be nore evident fromthe follow ng
description, &K f iKGlend AGESFMARESngthe efshest 26 hEhecHBR%iNg

drawi ngs attacfied 3 yierelp: tpe object detected. Upon the same

principle applied in a different way (antenna which

10 moves vertically) are based the aerial discovery
radars, whereas the radars for guide systems of
missiles are almost always Doppler radars able to
discriminate, from the frequency displacement of the
echo, the moving targets from the ground.

15 The Applicant has perceived that using at least three
discovery ©radars in predetermined positions and
correlating the data deriving from them according to a
triangulation algorithm can be calculated the position
and the height of the menace, its classification and

20 the ballistic estimation.

The discovery radars are preferably arranged at the
vertices of an -equilateral triangle and the zone
protected by this system 1s a 2zone substantially
hemispherical whose centre corresponds to the centre of

25 this triangle.

The characteristics and the advantages of the system
according to the present invention will be more evident
from the following description, exemplifying and not

limiting, referred to the schematic drawings attached



- in figure 1 it is shown a schematic view seen from above of the
positioning of the discovery radars and of the protection area of the
system 5we2dhiguss92 shows a bl ock di agram of the systemCcaaBzndbig3z o t he
present invention. Wth reference to the nentioned figures, the system
according to the present invention conpri3es at |east three discovery
radars Rl, R2 and R3 positionable on 10 the vertices of a triangle at a
predefi ned di stance anong them within the area to be protected from one or
nore ballistic nmenaces. Preferably, the triangle is an isosceles triangle.
Al ternativel y,ywhde=ppsition of the radars can be different provided that
the di stance 15 anong the radars thenselves is nmaxi mzed for increasing the
ef ficacy of the systfegurieurt het mise,shewen 4 hechembeicofvieadaseescafirbe

hi gher than three; as a nmatter of fact, with a_higher nunber of radars, the
accuracy of tRPIERAr chptPIFH HPnine of nEhRi dhSePVere DapFotakfetlar ea

can be increas&ge ]}gg&et_[ earége?fyég?ergﬁr%ée}ﬁgi ng to the invention is

abl e to detect contenporarily a relevan “of menaces, for exanple up
to 128 mengces. Earduraday Caidwss UibPodet eglihahn Sr Predet espiped 25
area Al, A2 and A3 and the nost protected zone results to be the

i ntersection cicedmeding eo deheqrresert easvermhiom! ock di agram of figure 2

shows the system.in its enti retg whi ch conprises further than the three
ment i oned di sdbVety TELGEFECE sbPa PiocBSBFhgnefectiBHigs, the system

according to the present invention comprises at least
three discovery radars R1, R2 and R3 positionable on
10 the vertices of a triangle at a predefined distance
among them, within the area to be protected from one or
more ballistic menaces. Preferably, the triangle is an
isosceles triangle. Alternatively, the position of the
radars can be different provided that the distance
15 among the radars themselves is maximized for increasing
the efficacy of the system. Furthermore, even the
number of radars can be higher than three; as a matter
of fact, with a higher number of radars, the accuracy
of the measurement and of the dimension of the
20 protected area can be increased.
Furthermore, the system according to the invention is
able to detect contemporarily a relevant number of
menaces, for example up to 128 menaces.
Each radar carries out a detection in a predetermined
25 area Al, A2 and A3 and the most protected zone results
to be the intersection of the three detection areas.
The block diagram of figure 2 shows the system in its
entirety which comprises further than the three

mentioned discovery radars also a processing electronic



4 unit CPU which analyzes the data of the three radars and can be

advant ageousl y associated to one of the three radars, which becones then

t he "pri msoytiyvadese, whereas the remaining two becone " ®etanziaiydodszadars. 5
Furthernore, if one of the three radars undergoes a failure, breakdown or
mal functi oni ng, the system automatically £hooses one of the remaining
radars as main radar. An interface unit U acts as system operative consol e
10 and conmuni cates with this central processing unit. Each discovery radar
carries out a bidinensional detection, producing information on each

bal i stic menaggir seph niker SRnplés pesbt i@ data, cher wxam! e.gistance,

azinmuth and radi al speed. 15 The i'nformation produced by each radar 1s
processed by tdmel pranesisé ngdiriritagdoudly easgniasedhi eb igHeor GEt | One
deriving fromradar different anong themrefers to the sane nenace and it
processes t herhhtR®OuERARES anybiighi drecamas | them, thet dibdiimpne Fada¥ mati on

I d he .20 hei f_t he. f th der .t Ki t ts.
The- syst em ac BRI {BREnd BHESUES | RUENTSITTS SBFEOPG°08t octdet Above

described the RaldisiidrdlEnagesmndoko Wl eemae thgidrd higedigarasi gnal
position and speed, in such a way as to provide these data to & 25 piloting
device P for &aelapo, t hbpaghdethhch ot r ewdl figntteofiing, of thee weppoemi t sel f
and neutralizing the nenace. By arranging the three discovery radars at
nearly 500 netBHONHeGHelY r 6hPPEESotE af tthe vepmateingf ragdars as

main radar.
An interface unit U acts as system operative console

10 and communicates with this central processing unit.
Each discovery radar carries out a bidimensional
detection, producing information on each ballistic
menace, such as for example position data, for example
distance, azimuth and radial speed.

15 The information produced by each radar is processed by
the processing unit, which recognizes which information
deriving from radar different among them refers to the
same menace and it processes them through triangulation
algorithms, obtaining the information related to the

20 height of the target and of the under tracking targets.
The system according to the present invention is able
to detect as above described the ballistic menaces and
to determine their three-dimensional position and
speed, in such a way as to provide these data to a

25 piloting device P for a weapon through which directing
the fire of the weapon itself and neutralizing the
menace.

By arranging the three discovery radars at nearly 500

meters the one from the other at the vertices of an



5 isosceles triangle, detections can be carried out and nenaces can be

di scovered in a hem spherical area having a radiumequal to nearly 5 km and
a maxi numvbebghti4senpri sed between 70 and 80 deg. Each dcsaBxainyood3r adar is
preferably of "pulse Doppler"” type. 6 CLAIM 1) Electronic system
for the identification andthe neutralizat4on of nmenaces in a predefined
area through radar detection characterized in that it conprises 5 at |east
three discovery radars (Rl, R2, R3) arranged on the vertices of a triangle at
a predefined distance anong them wthin said area to be protected, a
processing el eclyonifinit; (OPH fakeleesbilanddd o eagh gbasaidd dhsgovery

menaces can be discovered in a hemispherical area
having a radium equal to nearly 5 km and a maximum

height comprised between 70 and 80 deg. Each discovery

5 radar is preferably of “pulse Doppler” type.



10 the ballistic nmenace, and for recognizing the ones deriving fromthe
sane nenace, for each of themidentifying three-di nensional position and
speed t hrwoghizziigrspangul ation algorithm in such a way ®&sTiiB20p1/00038e sai d
data to a control device (P) for a weapon 15 through which directing the
fire of the weapon itself and neutralizing the nmenace. 2) System
according to claiml1l, wherein said triangle is an isosceles triangle.

3) System according to claim1l, wherein said 20 processing unit is
associated to one of the three discovery radars that becomes the main radar
whereas the other two becone secondary . 4) System according
to claiml1, wherein an interface unit acts as system operative consol e

and 25 comuni cat esy Wi tteSgtshLenéy St e BSLSEhA0idGhtificatioR) aMEhem
according to claim1l1, wherein each discovery'radar carries out a

bi di mensi onal mRewelzmtrndati mgnaneer mat iorpwrdeicledatéat throvghce,
comprising diSgg'gg’dggég%ﬁghaggagggggiig geﬂh that it comprises
5 at least three discovery radars (R1,R2,R3) arranged on
the vertices of a triangle at a predefined distance
among them, within said area to be protected,
a processing electronic unit (CPU) for receiving from
each of said discovery radars information related to
10 the ballistic menace, and for recognizing the ones
deriving from the same menace, for each of them
identifying three-dimensional position and speed
through a triangulation algorithm, in such a way as to
provide said data to a control device (P) for a weapon
15 through which directing the fire of the weapon itself
and neutralizing the menace.
2) System according to claim 1, wherein said
triangle is an isosceles triangle.
3) System according to claim 1, wherein said
20 processing unit is associated to one of the three
discovery radars that becomes the main radar whereas
the other two become secondary radars.
4) System according to c¢laim 1, wherein an
interface unit (U) acts as system operative console and
25 communicates with said central processing unit.
5) System according to claim 1, wherein each
discovery’ radar carries out a bidimensional detection,

producing information on each Dballistic menace,

comprising distance, azimuth and radial speed.



