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A METHOD AND SYSTEM FOR EXTENDI NG OPERATI ONAL

ELECTRONI C RANGE OF A VEHI CLE FI ELD OF THE | NVENTI ON
wOoheospresent i nvention relates generally to PCT/IL2007/000944

t el econmuni cati ons and in particular to a method and

system fgr kﬁp TE’MSFURE N’Bﬂ*lé vvarf are.
caEFy easy

sh%ypu @bmqﬁ to ]fmgl r ?:w Se

signature, slow speed and limted maneuverabl ity -
all are causes making themeasy to hunt, for exanple,
fromthe air. Shi ps are al so Iim'ted in their Line O

Sight (LOS) depsy N such as RADAR or
El ectrom c Intel I [ gence E 1 nt I\/leasures to the

( I .
Tllf@Bfe% 1t ihiehion rg {e?:?t‘:g@hé X"ﬁa ?%"tél%&)zné :h];nelééeti.oﬂg‘t%hlﬁ Slﬁ‘)partlcular to a
method ahfheysémifer tdlesomminhizationsdn kleotrenit ivearfaspabi | i ti es of a
ship to avoid being |ocated by a renpte sensor, and to
extend the range of early alert by extending the range
of its detection neans. This renbte sensor nay
typi cal | y bBASSSGRICATND OF (THIE INYFENTION
el ectromagnetic radiation, e.g., fromthe sensor
Slotwsedhicler, sfichoam 4 $tep, \mél typliallgreavhiocdeted: dus tarthshtiage sipidture,
t her fore be r rded as an emtter. TJypically a
slow Spegﬂ duiiurter Rinevwerdditvor allogis; GaPs THESE WiMepRgtD bunt, for

{
ot .4 005 185, U Tl 8l v
means, suere$ MBARoqﬂ Bldorosie dntehligegedt I(Elift) éqczesnmy to athg doriaén range

(typ1callyd flerv}g3 3(%1':1 gn omttFrgﬁ tlglomﬂ %@g‘g} eﬁv% is :t} @{J gcﬁjéeve II’[ is therefore

desirable $b Eﬂl@dﬂc@ﬂ% GapabiliBe\ORH shiP€o hRdil GbRBUodRePBY b Y@h&e sbissor, and
radar and thus announce its presence. As soon as an

to extenddhe range of cagp pleett léfdext@n@gmepamgﬂpfdtsadﬁtcpotmn gneans. This remote
as_.shoot cket

sensor ¢ WMV Figeht Tt S0t ARforifBoie (RBP4 pper e

sensor itséMiop frohh eheChtiicle WOWHEHAL RoRb@REH, ShaYhdr&oredmBE b barfed as an
time and woul d act as a decoy, Iurlng the emtter away

emitter. from the ship, which coul d then naneuver away under
SONe_ screeni L]%qlcounter measures. Alternatively, the
Tmi:qilym shig veduld hawd 3 sefted oeceiverawhpseeardenmay wonlkb¢ modnted as

ctose a5 BIGIIETE TR S DR s PRy s TR ke

would beoéeakémihg iR SenRety raldes of Eéiﬁéud?ﬁfr&lﬁeﬁlé N&o¥h &Hﬁ%@ and gauge
counternmeasures are very conpliex and may depend on
their directions and ranges. Typically, in host1le situations a ship would be reluctant to

activate its radar and thus announce its presence. As soon as an emitter is detected, the ship
would activate countermeasure, such as shooting a chaff rocket to explode a certain distance
between the emitter and the ship. The chaff would bloom and stay for a period of time and
would act as a decoy, luring the emitter away from the ship, which could then maneuver
away under some screening countermeasures. Alternatively, the ship could similarly shoot an
active decoy rocket. At the same time the ship could also employ its on-board active

countermeasures to transmit signals to confuse or jam the sensor.

The actual parameters of these countermeasures are very complex and may depend on

the ship movements, the wind conditions, the sensor technology, the sensor location and
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the ship novenments, the wind conditions, the sensor
t echnol ogy, the sensor |ocation anddirection and many
wWORWe029384 aneters. A won g deci sion rmay not oPCT/IL2007/000944
decrease the effectiveness of the protection but
ot u ' os{ i e s 111g t
dirction A gl B e T TRE ot AT o T ol feckdiBe the
effectiveressiof thenraeoti@sbuhsstualip asdktahe hostie eersnt edh@nihg onto the ship.

.. deployed jn the very short tine between fhe al arm
Decisions, HEHATR VB AHEPHeO R EPGHFTSPTes TR G GG Brplemented and
deployed SXIHRRRNEh N EmB 8 tnRbh B aldrABHAYBbiveR hid fHRactulEhit.

managenent of countermnmeasures include the short range
Of:. 1. [ : iefEicu j [
Lilialibf T6f ' SRRk, poflR St g niallp B 6 managoment of
countermedsareseingligleothe thonerdnge ofr theehorispl (yOB))t thefdifffemlty in quick

co ermeasures. Lt is . therefore adyantageous to
assessme%%ﬂf%“&@i?%%ﬁ trsrHBEr F6rihexew) P’_ﬁé’ﬂ% T BEOPgRSienl grent
of the ctntdrRRaGRNIETIBRASLUDR §&x$a&1€d§éo_ & tp?(Wi@e 3Pderh Carld RIe@8 for

the ability of a ship to identify the |[ocation of an
extendingstine tateral WO of thecmintermgasure systaheolh sitinaod to BuvvxRMe@Bility

oasin R A B B BT Bl

capabilities of a ship to avoid, evade, or escape an
attack by a renotely | aunched faster object, which

obj ect may em ot idiati on, e.g., an
en%tter. ¥he$eﬁ@@ﬁ§%8§?§@ﬁ&"s‘§6‘5§ﬁ@ em de\%i ce and
nmet hod for extendi the el ectronic hprizon af a ship,
TR, B G P Rige?. YWD cHRILRea b A e Rproving the
capabilitit@% Bg %‘lo %%{1? hé Glveid( Uonde, deTh@pe hrAREARPSF atRFoREE MR faster

) C odi nents of the preséent inventi'on. The UAV may
object, wihichc ohjero Magdemit cblesromagnetict rashatione epg..ote cmdtiers ihere is also

astoscd Syt TR FE PR, BPBAERDE B OB th Bt s
includingS® 188g rngeQ MrighstRlusLicy, TnRAnSNME AR VeBRE aUAWalesigned and
conmuni cation with its ship is deteriorated or
operated gepppfliagdpyemhodiaenieef &g, presrat Wavenigy- bee BYW prravdbanrertirolled
e it hel r.oni
ot oper PG DS BRUEETRYS By Rl DFNEC Dl st o

all of its tasltd iarepdrMly eefadbialiocho®sus mode ¥l anfh SRNB0E sciteieig ovval when
. deception and wi.th search and acquire capabilities, to

operationgl polanERIcaHOR VeiEh Kol ExfeREPBirdoPT eprapistely discannected. The

_ : . N .

UAY 505 43gfl 18, SRl Bl REL 8 PR s

providingjeassinraiand! boactisy sleetmeni€ erarfBrep@ivy capgbiitien ipdludihg sensot decoy
d nai n Oalﬁ. B% EF, DESCRI P'I;b | OF THE FI GURES The .

and decepfioneangth with Seaneh gl agapire apalHiiss stossH AT FREsaRICaxtsgsion of

the on-bdiPd Sedstd ¥f fHeOMiJ. Mhe UAV may further be equipped with navigation and

location systems, as well as with communication systems for supporting accomplishing its

main goals.

BRIEF DESCRIPTION OF THE FIGURES

The present invention will be understood and appreciated more fully from the

following detailed description taken in conjunction with the figures in which:
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foll ow ng detail ed description taken in conjunction

wth the figures in which:Figure 1 is a schematic
whb@msk2usagr am of a system desi gned, built andPopBErRail®o944

according to enbodi ments of the present invention;

L.guURe 2 i : [ ' . t tLer
PR 1 a0 s W e B B b erable
accordingfo eénffedpmasesfithe presant inventicand Figure 3 is a schematic
di agram of a novenent pattern of a UAV around a ship
Figirea2 A9 hd@h&tatitd dingrambefh iedVemen pitieen BF @SEBAN around a ship in
invention, It will be appreciated that for sinplicity
accordaneg,with prppditpeats of hegpsesentipymtior)@fent s shown in the
figures have not necessarily been drawn to scale. For
Figueenplie 2 schemaficndingiaonefl afimayemeniopatichie of ladiANt sronmdy a tship in
exaggerated rel at,ive to.other elenments for clarity.
accordan?_eu‘av?ﬁ &P og%wgpé O?%ﬁ?ﬁ?f@?téaveélg‘ﬁ?‘opr iate, reference
£ A
SR Bt SR SRBBLS BRGAAY SF AR pEslements Siown in
the figurddfatEh G ebsehily Tiden UMVEIND! sOhle REbEELRGSe,  tRe BRI/ 6f @me of
1, which is a schenmatic bl ock di agram of system 10
the elemgnisomay g ¢xngeerbisdi iekstitve tofoth¢reclomestenforialargpt | Burther, where
. t 1 rise two in.s stens,,20.and 30. ..
considerel FP bty LR TS Vo o5 RIS AR BRVTEMHES 0 indicate
correspoRiBE S LRIBoRY tRIneAR. MY comprise UAV | aunch and |and
unit 21, an emtter location unit 22 interfacing to
the ship EWsuite, a System Controller unit 25,
interfacing with the ship navigation systemand the
shi p CADETAILAD BESCREE00E OFTHIRINVENTION t 24, and
a data link unit 26. Systemcontroller 25 may be
Raeféadtc8 dis tifadeotd ®8d. Hakpichrion atlentARNBIotE HidPRirhSofafidtem 10
. to control system 10 when the control is made from'he
according kg pmbodinisnts cdrle prasit imviention | System t1@masoecmtprése tWElmain sub-

osems b s ARL BT M R PSR D 200 Ve

nit 2 conpri se. al uired facjlities to, .
SUBispisRy ChiEAC FHESRRsE Gl e cheneAd vk £ i logation
unit 22 ifkBifRigSto ki FWIsR& bl PRt Chntéd NIt 08 MRerBRing with the ship
processing neans in acti've comuni cation with data
navigationgdysteimandtthe plip (4¢ sysien [and sechergeahd emdintainr unit 24, end adgta link
. 0.the shinp. ta relati t ot he mtters be.
it 26. 3t SafiRs 2oaney b6 ablite' Dutoliat i AfiohprRY figpnd o
control sy@6@i NewBerdihed PHhOGIES ThAtl fFEAARe SHip!DAMSRIaRd 83 unit 21, emitter
ecifically fromthe shlefé'vs el ectronic warfare (

location EEH emitaddy ndofntadink nai ity ayabri/ivracive cenatstionywithsystem -
controllegg\fl'. Jgﬂﬁ?}?farx& rlg‘mc[ Q%]ﬁSZmea%mcgﬁSﬁsé gﬁa}elq Hed! ?e'tctﬂitge% {2 Xupport

i'catron
launching and landing the UAV from and back to ship 20. Emitter location unit 22 may

comprise processing means in active communication with data relating to nature and location
of emitters referring to the ship. Data relating to these emitters may be received from any
available source, for example, from receivers and processing means of the ship and
specifically from the ship’s electronic warfare (EW) suite, and from data received and/or
processed by the UAV. One of the roles of emitter location unit 22 may be identification of

emitter position and invoking a suitable indication.
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emtter position and invoking a suitable
i ndi cation. Recharge and naintain unit 24 may provide

w0 o00802384 r ed support for the operating of theP@BIL2007/000944
prior to its launching and after its return froma

Rgag}%?ég%d A BGEE TRY 28 QRS o#»x%gidfe UG {'egniéf?({ E\%}%@oﬁ ?hse?éperating of

ries, programm ng perat i
the UAM pdti togitafalnehing anecafssatsyreturn efpdace méssiororTheep andy efmprise
) UAY sub-systens and preparing the UAY for | aunch, )
fueling og & 8hpdTIcE, P%r%fﬁ&%ﬂ% ppeatt agpstens. Hdeg and — if

necssf AR ALEATGRE TR S BOhEHL N 08 ALY I R
V] iQ.id | fi.cati apld i :

S%E%ﬁt |b )J/Lr Ozlgglr%r n]glagé m@ﬁ%ééebgﬁ%gﬁtgﬁ&g c%%dar%%r,n&g’o resources for
supportingl taledatioranf ehipt ted WA Valdddibrandd tsynaebrigttigiu lof -sam@y emitter
behavior GEATgHp I GRHIRANTT SHARURTEn eaT oL OAInE ST G febguior gesnario, o

| a u ! >

' ' r h oy
alocate EPLRct & MY, ShaR Sledt pufley PRI Aol A8 T capability to
attend toianstuatict wbas reflacenexanph dJAYV rio mauiredpior extablish tiod dsplytto an

nd to car ut h instructions; to record . .
operator e, systerh Sy ey UAYLFEHG BHCTHEPSr PSR SeyLe dfmuipns, for
example, Y8R ah RBBRafa0! RBER an@to B bhiCaich GRstRCti¥AL Y Rord predefined
concurrently, or store them and nmake them avail able

events dyrgg epsiatiosf ointhe sy stemeansipmpls thons available| far eptification droviewing

concurreff, 3t SARNGERRE e hie e Y PLETGRENIAS Wiy o R ater

time, for BRtehanseIgid R8 tralrihig. SvaRR @ntrOherR NaXy Badd AdeBUS anEheailable
Emtter location (EL) unit 22 may conprise processing

) !
source ofjpfprmatierpn beprd.cueh ay. dppgxampls, ShincNavigstipn Bus, Bis. UAV
with the EWsuit of the ship, to conpute |ocation of
Ennattes doeadionngBiL) ivng 2 mayesommiisk gadeegsing oesans @dapted e dorrelate

data resig%giriﬁ! tg% %%V;ﬁité Hﬁ? ?gy psblég(gtl’ {% ﬁ%ﬁﬁ? oggceo&g\/\:flaqrt% i%c%tigrﬁ otf hd%tected

emitting bOwOdnMudinBIthdsLridé@iFRt a8 Relb¥lnt td!fHetshdPakBid $88Wel Waning of
_of a fast processor and software, an _interface to the
the positighiof aFpmattarnassingling a dafieads bevadyyt Bmilestdeeatiop REEbimie?2 may
ok | . § foci it
comprscAT ASRSLSEOL AN MRL by ok A SACRED S84 TAEE W i grtic
with systpheohirdlght25t est i ng, battery charging, and the like),
| aunch operations (such as | oadi ng updates,

L&@icRRb MY unia2d hike chinkBle facAids RehuRRe fof k@iportidNfre-launch
after-flight operations. In operation, system 10 nay

.

operationg{gychtas pa-Eléghd itesing.dattewesharsiog andthohkg), lvdesoperations (such
as oading EE4, Tab R iRl Bk DR BT GBI ART A ans.
RSB SR B B St kD o
Accordin@!t6 6hé Bpiraticial 8RAe M AeDFIaAEE Ritk BmbBdRS& offtRe pRAYS $avention,
system 10 may be adapted to provide EW protection to ship 20. In this mode UAV 30 may be

operated to maintain a peripheral electronic screen around ship 20 in order to reduce,
eliminate, minimize, or prevent emitters from relying on the ship’s electronic signature and/or
electronic control in order to target ship 20. In this operational mode UAV 30 may be
operated at a relatively low altitude above sea level. Once an emitter is identified, for

example, by the surveillance systems on board of ship 20 or by those carried by UAV 30, an

4
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elimnate, mnimze, or prevent emtters fromrelying
on the ship's electronic signature and/or el ectronic
w@eovsnozi3sdi n order to target ship 20. In this PCT/IL2007/000944
operati onal nmode UAV 30 may be operated at a
approprlatc ?e[ gr\r'{g :o\sf einggﬁféﬁa %ﬁ&‘f %P@%(%aﬁ@? alng\élgktvhge@ %?aya Bxecute active
measuresShil \egpdns@ne ehes ymiiens tshabioa rsdch)fas shdopdig the ebﬂttérhﬂ@&ls and
carried by_ UAV 30, propr| te scenario of emtter's
retransmlﬁttrrgaib?ra@npélﬁéé%%m@a e&ﬁa S{yAY a@d‘%@@ﬁ@%@t@ﬂ&&%@ p.
measures in response to the emtter's behavi or such as

Inranethedppryational mweide.rsystent Hhawey be aperatedttp amairte e talhmasiday the
ship by o s rﬁtlﬁf 'Ifgg ajbdatgiﬁgﬁé 3 \ﬁeq aﬁ/g{cﬁ ?ﬂgg&e ?%e?l%g%g h%rfmr%gis ship 20, thus

virtually e¥&heéinp e Wehhm@d@e&ﬁimg rhat Qdimheahelgﬁt bAlfighrast UAY 30 and
the ship b Ggaratlng UAV 30 at hi gher Ieve%
respectively fxieading Boetporeric harizap ghehip HbaWhipioperating imthis mode, the
S i i
report thezx teesydiengednitrelled 25 fn dris mokle,rélmbnmnmfco&hierm%uréft\IQECM) of UAV
ratin |n thi s node, the receivers carried
30 may BhoeReiY Patirce Bhdt cereciiEer it Ve spaaade fom
UAV 30 %”ol?cfe? kS eRBRY 8 BRE Lal B8N CotBUSHRRS qlfo?ﬂnaﬁén €tiectdd by the
hi s node, electronit counterneasures (ECM of UAV 30
recelversn@fy systens dIOemgng lqste’ao,m iof a‘sbdantoq:rmtﬁqrssm be extracted by any

t bl UAV 30 i
method. GAGAIRE 0 fime §rBdinety MRl s’ Ghe etersl apdbived by the

emitter may R dolet0d foR] HigRtad 16M4tibRCoT BRI Y®RSd/6f sthy 20 & al@irectional
arding |l ocation of relevant emtters may

be
receiver, @;@3 theatteailosgticngt the emater meychsy @,lwéat@cbbzgsgdr@n plurality of readings

jents, mul tiple readings of the energy received
fromsuc%@:?ﬂ) ‘emtter may be collected fromdifferent

| ocat f_Uay d/or._ship 20 by a direct
iy SECryaher Sheaioneh m il rouat b Y OheSenpbEd A UsYs 30
emulating Shatihiatia n?a%fsel@lcﬁé’d P Wbty oodtiohs atihis %exfaﬁ@ﬁ@ﬁﬁ&fb may be

receiver. In yet another operational node, system 10
beneﬁmahaﬁwr @pemaheebplmnmtﬁmg/ caifulaies OQ(Dhe oeatien pﬁgnmuutti:lp log energy

s1gnature 1Bg1|9 affrg?a%%{lz?mﬁ% ar%f)en Béjn%f ﬁef gfo?ta¥ Bgr?ode%%rpé an% yreferably
with highé Btdurdcyg 16 adosid amrb@&m@a‘ntg heAivecal iRy @fansaﬂltetm ﬂhp r20 data
or energy signature indi cat i ng, an em_tter,
regmdln&ﬁqunétho%gnq%ﬁe decsinsdt lom fesuspigioys emifier, %slppe’&oemab Fgpeive
r
data frorr}f\”rt]‘fa t:%lﬁnfaggf%f @%.W 33)0%(51 a}%é;fo?xgxggx? Ig'l?gl% ﬁg Bfé ﬁ*ﬁg rpgé:\@e I%Qatf@ﬁ/ e.g.,
distance sndydiedctios, xrehmayvaaﬂeléfammmpdlﬁan:apn of trargel,ec. | dfeghe emittbrshi p
20 may receive data fromthe plurality of UAVs 30 and
Upev f30r flad e &gl kinldadf efmBinddngir RleBields ot @gahple an &ldbtrically
di st ance and direction, velocity, accel eration,
powereddififllc eitenommeus platferm. &4V 3G mayheompiiser arcentzalcappway 35, a

controllagfé e%r[xfélalg éf?ﬁq%&f329 Q%@&Sﬁo@ %Jns&%hin?tj Ba Egﬁoe?(f(ﬁﬁp 54? and*Qata link

unit 36.

In operation, central computer 35 may control UAV 30 while in flight and during pre-
flight and after flight periods as may be desired. As part of this structure, central computer 35
may control substantially all or most of the subsystems of UAV 30, for example, a

controllable gimbals facility 32 to keep the orientation of antennas of UAV 30 in a desired

5
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powered, fully autononmous platform UAV 30 may
conprise a central conputer 35, a controllable ginbals
wo 2081029394 32, a navigation sensors unit 33 a pRyI/O2007/000944
unit 34 and data link unit 36. In operation, central
» e o )
posidon (SEHRICLEEE &P PEY 30 2RRYert Aultbh sEasbf it 5k pR9fad wnit 34
and data diei e 36. AdAYaBG nafy bhifells avtooompes irc Sight.aUASO AP mhagr receive

. 35 may control..s tantially all or st .of the .
signals S35, 00 SRS, SRV B0 Terb P EaYs pre P o eD reeerding the
location &f JNRAPG ahBEdhinbvds3élatifg ke ER defatihs BNbSakeNbPIUAV 30, such as

antennas of UAV 30 in a desiredposition regardl ess of

what flighteattgrysizoildrhe dellasyesl, whahisthg suitent medssof eparatian, Idhat gmitter

. l o ni 4 .and data,kink ynit,36., UAV 30 be
signaturef (| 896, G e RinfR " iy Pattany (o cartimBBity Aok the
location ¢ HEP 2O Snd@6SUANABEhnNisthg2Bis JHRE 36 cac@lBR! ochfdihgly) HeUtdst-to-

i nformation regarding the | ocation of ship 20 and
be-perforgwghfigiatemainchigingrompsneatime for Gifss dus pavitdleih by UAV
30, such as what flight pattern should be foll owed,
Payihead yrst 3hmag be raémtecgrtm@araf, opprateaein® unelhany kimiltof @perational

vt AR5 9855, B xS0 ShaSRTRY S Fgovic

for a replaB&hbl, alli¥n Ik fabd fhebiGirdly WHISmER b3 indtdlle@ANCUAS B0 or removed
accordingly the next-tobe- perforned flight pattern

to allow foganstailatigncd mpdiffswnt werfresr megsuress Pelead wnthdhanaydccadapted to
: | ead ' 7 .
s 81 R0 YR RO, U R e
least onecar of teghstyt ddB\feGive dpenraxaarplide bapdybaindr,uam RF 3demary rhedule,
built to provide for a repl acea

| e,, add-on warfare )
an BCM fechgifig SengiRioa e PHECY FHEP 1¢re!bf} His Epnfieseetion, parieybanit 34
may be aﬁ@at@d Jcooé’éﬁv(agé §/ gg g?ké@&é@gesgg }ﬁ%fgdrfzfgﬁfa? g%n@@ﬁé &1€ast a range of

asures. Pa uni t adapt to various
+30 degreasikghe lovatemagiiqplee ThehlematimeahbdaionE\Waogeisadapad to compensate

ayl.oad unit y i at .| east e set of .
aso for FRfpCRERetR FIIRy A TR YRRy bt 3R g fnelicoly o semi-
automati@lyRfecBREahYoriRE UR R sidHalsEGHAHBE AL AU SssOGRRT AL witNEp8 and

power anplifier” In this configuration, payload unit
location @Zthertrgndvaitten siotecia memeny\ibe aralyzed gafouhatBmQ agtbrgper st forship 20.
the horizontal plane and at |east a range of 30
Ddadindamii 36 ichBAS 2V and data pilnkmait 2bhie shipefambpbe constructed and

operational range is adapted to c en sqg for . |
adapred ) Soiart Al BHS B EATRIOn END 5 FURY dhapoasmyrcation
between WatOMRE ! by 208 SRMART QIRBECALY Yool §EEI t}éecdd%f?,”‘t“&geﬁﬁxple,

signals, identify them associate themwth type and
information gegarding sfatusid WA hand: payloadtumite3 4, minemaion dontining control

I [ ' toit t hip. 20, , Dat .
command fokf Sfip' 4% T P00 35 aEBR ] Jo pEPRA Batt Ao ifprmation
supportin2Crdk80 end Pirfding! ¢Tel) prteadapt ed to support all

communi cati ons between ship 20 and UAV 30.

PSARERENEHM hAP be adapted to handle various missions. One such mission may be

transmissions of electronic countermeasures (ECM). Any available technique for electronic

transmission which may be incorporated into payload 34 and that may stand the weight
limitations deducted from UAV 30 operational limitations; may be used. Payload 34, when
performing countermeasures of electronic transmissions, may comprise electronic

surveillance measures (ESM), ECM and Radar Warning Receiver (RWR). In ECM mode,

6
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between data link unit 26 and data link unit 36 may be
used to convey, for exanple, information regarding
waee@s0z93ef UAV 30 and payl oad unit 34, informak¢DIL2007/000944
contai ning control commands fromship 20 to UAV 30,
operationalﬁbglcfhﬂr 84 %fﬁfo%idet QBA¥AABA 1 el ESR chfHbAIR! LIRS long-range
suppor ake QL)

ting Ot and Landin processes.

(T
analysis e@yleoabtcuonic Gdemaf bb@lea@zﬁﬁ)edg tthe leend| @ovmat isbips20. In some

. mssions.. One such_pmi ssi gn be.transm.ssjons of . .
embodlmgxilté &f_rtgﬁinave&]gla?\’t 10 a?oglg %ﬁlogngpyi@ ?Jamaéf provide high
probabilify@Finiefiept (F@IT) 6f 2 abieod entittarNs.pl, ag it®MOG%aL ﬁihdﬁmg d#Qll relevant

) Incorporated into payload 34 and that may stand the
emitter types; giecise mpasutemsns otpaiewetsts such gy Bayuepoicsqutl e modiditions etc.
Lim.tatl ; e Payl 0ad .34, .when rforn.n
of the exglfH, BHIBRE 3 Sty pRonE or ERERE T (B MOTGS )

environmeMaNdl seevet dRaiided Rombatidcesiri dsanele anea s @ afbeMbf silfiMancous
and_Radar_ Warni ng Recei ver

RAR) . | ECM
emitters, haplingplaghlyi ancy N, emiste rﬁanaly( alyggowtgeqonwé%ﬁ VRGHarRS epgters,
. . EC ibd ti s | . S| t
cto: e CMRASAANA) 5Pl 0 QB PRRARLA LRy 8 von

coherent sdvhpiga6s gemerattmefoe deodtitivardnsl /0bér dismption efitancsmittery difdvtional

. hode qf .operatign payload 3 Y Provi [ ] )
techniquepfrisaHpeieie yOiGErafife &7 g&ty (Vxﬂ% {ﬁ%&n@a&@%g{ 3 El_é‘ﬁi %0 gptomatic
and/or refiofly ctirdiRd EeQYaciiandh bRIEEM Bldordekavanh,. em tter

types; precise neasurenent of paraneters such as

; . modul 2t . .

I AEREAGSE aRU GRSl fbad, B BAY bl fhay provide

fast and effieiehr offdgaet deceftichd) andndisruptiore of hestite sasae fadschihdetehse; high
C at, scepari such as servi,. a number of . .

POI overstﬁ_ Pltl%mle%ﬁ%%_ eesRgion Raf AR g TR A} dengngistances in

order to Sfishb U, oiaAbA Bianl i HOAR. B4 NPHRNRIC T Tubd BliSetion of the

emitter; mpasutement dd rrpafse claectoon of etvirak KD Odv) chnd oded belleetibn for precise

chni ques generati.on_f deception .and /. or
DOA ang IGriah iadFoarile fit EOH CHRREDCR GRd) LeSUAR RifBoses. In some
embodimbARBDEMSHisRN adcBi@SY B the BrezaRalidntib, BbdtdnthGseRnRasRy be
ESM of ship 20; automaticC and/or renot elg controlled
performeg byiuaidizingdO Arcalgntitibriiop: mgratias ehe BAV0A). Tmsome embodiments
._emhodi ts of .the i nvention, in E oper at.k.onal. nbde
of the inf{R5) Tl Ruf or piEe R L8 bl fhoged WRERY UiPA3 i StEncons
direction GRGRRE (OF) andl dibial vRbiviiy @chhigads. [Recsiess RAD AR p&dsfmay be
def ense; high PO over the horizon of ship 20, )
converted: éteppylem deseaipioge (EPW)c ahicinmey henisadefos signal datgreeption and
: hR. : 1O . i
analysis dff GQARTFEY 10 BRAELA DS S b URd A0 I BT 20 for
further pr@Bedsingt compasatioreoRfifrthef accomts POA bebbardrofehipa?( by abdnsidering
(DQA) .and data collection fgirrup_reci_se DOA and | ocati on
I

of PDW pregiyid drappmorg granmns UpVellt by vng dime of Agayah OA) algorithm.

By identi{?%lhg %12&3 goca{ig% t§1‘P OF tRRedhip l'ékétiﬁ’ ethilfers ¥RisE Tha@ F&06H 'ﬁg)gn ship

res i'nvention,” | ocatTon nmedsurenent nay
20, UAV 30 may be adapted to interface with EW system of ship 20 for enhancement and

fusion of EOB information.

In ECM operational mode, interception, analysis and identiﬁcation of RADAR signals
by UAV 30 may be carried out with very high probability of intercept. Payload 34 may
provide emitter identification, for example, in accordance with UAV 30 on-board library of

emitters, for example, stored in on-board memory. This information may be used for EOB
7
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performed by utilizing DOA cal culation fromnore than

one UAV 30. In sonme enbodi nents of the invention,
wa@leden293en of radar signals may be carried outP@IIL2007/000944

utilizing instantaneous direction finding (DF) and

awareneé‘i'vﬂiénaik if RfEGhded 9o S0 &H%ﬂh@%@éd’ &sth aiﬁ?}l received

may be converted i1 nto pul se descriptors
from addignabdIA4¥e B G FECNI program nﬂecrad:leptandnsehwoanﬁl KGMs teohniques in

AV 30; din B signal s converted
paﬂomi?ngg E%b&%8n§ﬁP tﬁﬁ%F@PgWﬁP%W@ﬁ :ﬁgessing,
tat further accurate DOA on _board of ship
Inz%% drrhe é’PP‘ﬁ‘ Ot DA b 1Y ISR BIIOA cOf RV RADAR
ﬁﬁ%ngﬁ a
siguals. ﬂﬁ%t ity lndgsfgﬁ}gb%ggf ?%ge%fi P ¥°r(shg%‘?:ur r ent%ﬁ :‘]"ﬁ%é ngroT
for providimgtinformatiod fxsha BB pichire, fHr dmshmqooiQECMy&‘spcﬁﬂemy dbrecting

e ENBRARHEE o L TRt B G B SR e e,

be used EREpBYIdAMAAFRAL or 2Rl @hEEP FdOfHapBARIB(INISHAR t a detected
| d:%t | fd?([:ggtl on %f rI'-\’ADAR si gnal s?,'1 b gtUAV g% 9 agta)uns a detecte

emitter ig gpardance utnﬂwatmevmgyammg% epmwaﬂgemartoyhbmry rin @his @pangement

v LSS B S SPGB e

Central @urittoller 8r hiien @pedrdnstiicOb®d Insdie BABbEERRDSYthe TiNehtion,
i nformati on gﬁ be used_for EOBawar eness when it is

this informgfign mpydturgeshs pseddonsedeotion ohapprppatg elgctrpnis gennter measures
in accorddMcO R | P gfa}ﬂﬁged‘ ﬁzgfg}r}z‘g)? ECIQP?&QW%S éﬁfloa'z:i% may then

program 3l and 'se i'on o niques
respond, péaehaadblisd, alﬂtmbmmsly foga detesicd ealittér ac kborg raspohse if n emitter

o e MR i LS00 oS B St oy e
the transftfe® WA e pulR ¥raREn 14868 steb@8 ﬁ%m% for signal

anal ysi s and tracking suppor for providing

1d e BBbo & em ﬁtﬁee rﬁgﬁ% Bhithgd 35 0% ndegiifiq WE i 55 may

response, for di'réet F esponse,
include d pé{@rammmcdfpﬂion(mragmfr@mals oliithi sm@stbjmﬁlya}'éﬂ &éigréesrﬁiyammuth
be used for prOV|d|ng war ni ng or an

Covefageéliﬁdtﬂf%@ 5? ges B SvARens ECriagBtlized ragpavader AtagreRe of angle of
arrival (B0hS b€ E‘edef‘veﬁm &En%" f‘rg%r nBy 6f @519%@53(% ag]: %ﬁ_ﬁ;ﬁla §/TOA),

scenario library. In-t rangenent
pulse widths (BWY, titempuleerighhsr ahdmiedjuaneyl yoding mﬂt oﬁ onmplihde, etc.; an

. ... W t hout iting for the nt r al trooller or human_.
acquisitic b gpalt i Rz e S48 TR A e Fecking: an
omni dideBYSHAl | @Beptiol! SntbkaOTAMRIZiAN &Y Fugidey lﬁgmHﬁ):‘éDk?M based

sel ection of approprl ate el ectroni ¢ counter asure

response | hapiel o@@@tﬁdet%dtgﬂl@ prl@cw@b Stk dstore bit dnyRBf digEM memory,

nar Payl.oa t hen res .when _enabl ed,
reconstruf i BBl AR ORI altalioLAY PERY Bnighi o Epage wit
control sigﬁal&i‘orﬁl’thé teRhniGas gé&@aﬂoﬂ d@?ﬁétlsﬁvlﬁﬂmgscrdﬂ%rt’fé@% Ilbdb?e oft fte-pulse
case of non conti nuous S|gnals several signals may
switching, @& signal to an antenna; and a computing unit adapted to analyze data, identify
emitters and manage EW techniques and communication autonomously or in conjunction

with the ship.

UAV 30 may be built of suitable materials, such as composite materials, and
equipped with suitable thrust means, for example, it may be electrically powered. UAV 30

may be designed and built to operate either fully autonomously or in conjunction with ship

8



10

15

20

25

30

the transmtter with per-pul se transm ssion steering
swtching. In sonme enbodi nents of the invention,
w@aoBoz3s84, when acting in ECM node, may i nclRCEIIR007/000944
panoram' c recepti on array of antennas with
nt| I
20, AV RO AAbI T 0 SA5 35 R CHOR SRUBLE0 9S00y 50

may be ci@ﬁfeﬁ%ﬁg Whgargbés Bf ani;rf{ni Mﬁhlp(lé\ﬁiﬁér 4)ﬁ01[r§ Ceelld\/iﬁﬂy operate at
RADAR si gnal , frequency of sai

an operatigng cealng TOM.00 dres e Taren Grwgtionhisedp aF DAY Ragaess ey for
example, bEGRHE E? Yo §6 Qh(’é}gSI {mLQHEL Elfgtﬁ grrlag/t& plax\%ﬁid ] alr)r%li} 1000 feet

acqui'sition an trac ware
per mmuh:al’(ﬁékb’ 30 gnadoasd sysitesrgs amy ba adzkptﬂg fo gmoddei contlnuously or on-
' i tal

demand, it GERTHOPErRIG 30 CORPRY BESb I Eofce S REThET tdpitag and

provide dBﬁ lqa&aﬁ\»ezgf e HeRt¥RA sﬁt&n@d on-Bb&H &yktbmbs rbe&FAvl . tehv 30
reconstruct it, and perform Signal

may be eqmppqduwah ﬁtantrwaUpmpplsgontMml lpywshing aad dardaemaeilities bf UAV
ontro romt 1 techni que generator; a fast

30maYSWF@H%‘1%at%qﬁW§C n(gtrg? %apabl e of pre-pul se switching

gnal, to an, gntenna; and a n n|t adapt ed
U{?X §¢1 ay ke a@tvglea Wémﬁvtpylaewﬁoa?gp ﬁwa ctionality
may provfc%cﬂaf‘ﬁ E?‘etﬁﬂfjof:@mwm RS HePRi o UiAR P eI OF a°§es§15‘n of operation.
. -.conjunction wth the shi UAV 30 may be bui |

Such recavgry atﬂyebmdemndaﬁg;poawhoas famdmp csutht es sueafi &ips se@ua,nld wind

conditonpefBofricopditElt 1 BB HkF AR eGP 68 GaL Pl Raored.

and built, to_operate either f%JGIy aut.ononous

Negeioyna1qdsh ofrscavakimmiobe wad 36T Rarpe ‘é?iéﬁ‘{oléf)ér% la%ge used,

as taughtglﬁl?@@ Tﬁhhpl\ﬁﬁhﬂe?gr%b%ﬁ E@EE@&QP&’L@&dPL%hcﬁpérpN%o 1 6@@‘\576 A2,

e capabl e of “stayi eritods In air,
US PateneAgplmwon\PabheﬁlathnNcs 2005023005 5 opertler sudablamodes of recovery
operational ceiling of 12,000 feet or higher.
TKPpositior0ohla TAREES with d4decBho Nwoatibe off ship 28 anpt be maintained
between 20 to 80 knots and maxi numclinb_rate may b )
according, PBG & dYF2laBOdEs- YoirtipRdt MAde BAA IR 418UVt ShoR-adhematio

1llustrat10§1y§jf %% NB¥at ?)gl ?ﬂ? g aEQorafn Vidd€omé OéHﬂ'JdHi'l‘ﬂQﬁtE y%fofhe present

ecting 30 position,
inventional tUA‘iZidSzO nedyc be asigned IsuMmllyrm ifixed pmsmopr @\g déistata and

direction,is’\?;[gil!.ll g%gie%f ook\pt g@ at | %%3'9 ) at éﬁ?Yp{Jég’n \#)) ts]?]f;stan’ﬂally at all

times. Tﬁll,lﬁ %flhg gbrtﬁfnop Bt &hR4D o?’@lﬁB%O t—ﬁ&‘\m@b'rﬁgy dpghih %f‘g'fﬁ@d distance
facilit] UAV 30 may S pport autonmati c | aunchin

and dlreqmuefroﬂUAbhei%ﬂll}meUbé’ PO ovaydedjusi ith \alacawmtm eSp@se e rghanging

nctional,it Thi s f nct Vld
conditionty f canpgs (e i oo UBRE Phctosh o BB bzt Hogpstgpoes
faster thafl 88D 0] i@ floAB6A Wliﬂ@spe%@h[}ﬁ@@ﬂﬁ&)be%ﬁt ShstAaPBY #RRéuvering
upon vari ous factors such as size of p, sea and

around thgjraguired fix point in tight circles or similar maneuvers so as to keep the required

fixed location on the average.

Another position mode may be the ‘round about’ mode. Reference is made to Fig. 3,
which is a schematic illustration of a method of maintaining position of a UAV 30 with
respect to ship 20 according some embodiments of the present invention. In the mode
depicted, each active UAV 30 may circle around ship 20 in a pattern maintaining UAV 30 in
a substantially fixed distance R from ship 20 by performing a curved pattern around ship 20

9



10

condi ti ons, operational conditions and the |ike. Many
nodes of recovery nay be supported. Numerous nodes of

w0 e@ewza3y4 may be used. For exanpl e, net recoveP@I/HRgoT®0944
used, as taught in US Patent Nunber 3,980, 259,

' r57
the shapq$f GAERTCHHIE B it Mkl hd OeObm, o P A8 siBtosefOsgibly on the
speed of OiAMB0 and italilight conttitiond Iff shippR@isymotihg ipashts way ’dfat aombmed

UAV 30 wit ct to | ocation .af
with the REVARR: W, LAG G 455 BAE 16 Spufap Tl (e Ebi whep fying
along subﬁarﬂﬁﬁ? SBAWhE ‘Pm%é Otherd notdiRg i 8 BqEfdeMhb&ever, this combined
lusttation of fixed |ocation maneuver accordlng to

speed is lsetbw ﬂmwomnmwr@foname@ﬂ eSEAV JGyeeitwien thelprevaRniraind is a

€ .assi a.fixe ign. e,
strong taf} SR8 TG 10 VKT et s positiok SRR 00 ey ohing gy be
mamtaméﬁi}éy @@1%&16?1@ pResin RS, %J&éﬁ 8@t sehdsikandel RbhYthatshl s substantlally
tinmes during portion 1 of travel of ship 2
constanf. AV 30 may remain at a fixed di stance and dlrectlon
fromthe ship. UAV 30 may adjust its velocity in
Whikspentsm featur¢rant) thegirwgmtﬂim havesbeen iHustreged ahd df:stciri@hdl herein,
. Si nc nder cert ai. C|rcunst es
many mdiBRioR GOS0 TS epl AR N b AEeFo RO fioge of
ordinary 2Ri1IMRY tHeakkemt i§ OMslefitt, RYbIMAGLNVBHH RBatathe Lt[f)%eﬁcféﬁ claims are
required fix p0|nt in tlght circles or simlar
intended rig rouctepld syeh mpdificakiens ath ehanggsiiap dall fwikdun the daei spiritoef the
t he aver age. Anot her position node may be the 'round
about' node. Reference is made to Fig. 3, which is a
schematic illustration of a nethod of naintaining
position of a UAV 30 with respect to ship 20 according
sonme enbodi nents of the present invention hi the node
depi cted, each active UAV 30 may circle around ship 20
in a pattern maintaining UAV 30 in a substantially
fixed distance R fromship 20 by perform ng a curved
pattern around ship 20t he shape of which depends on
the speed and direction of ship 20, as well as
possi bly on the speed of UAV 30 and its flight
conditions. If ship 20 is noving in such a way that,
conmbined with the preval ent wind, UAV 30 can nmaintain
its position relative to the Shlp when flying al ong
substantially straight lines, then no circling is
required. If however, this conbi ned speed is below the
m ni mum oper at i onal speed of UAV 30, e.g., when the
prevalent wind is a strong tail wind relative to UAV
30, then the position of UAV 30 relative to ship 20
may be maintained by flying along pattern 35, such
that the distance fromthe ship is substantially
constant. Wiile certain features of the invention have
been illustrated and descri bed herein,

invention.
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many nodi fications, substitutions, changes, and
equi valents will now occur to those of ordinary skill
wopoosloz93sst. It is, therefore, to be under st ooRPCT/H2007/000944

t he appended clains are intended to cover all such
nodi fications and changes as fall wthin the true
spirit of the invention. CLAIMS 1. A nethod of
obtaining information by a naritime vessel conprising
the steps of: causing &LAIMBorne vehicle to orbit in
a controlled pattern with respect to said maritine

1. Anethyd|of oblgindtg indhmatjomby s maritimeaessshedmprisingehowsteps ofai d
mar i of el Vi
el ec‘%aP%En%égﬁﬁaz ?Deolmf%glhcgﬁogog@% Lrga o?x"? oﬁgJ]dﬁaq{e?rbwnE? espect @oqsald
vehi cl e; mardingrwsssedj Ng to said maritinme vessel via

said ¢ nication |ink jnformation pertain
r ecasvﬁmﬁ%m@ﬁwném?@wég 6‘%1 timy Veﬁ?g ?Fg%affg%irbome
of cl ai mypjcfeurt her conprising analyzing at said
ai rborne vehi cl e received transnissions for
i derreceiyingelegirqmagmetic ansmissions af saidairbomesghirle; and
el el aﬁgreggaég {ntahﬂﬂé%gs%i 2 Sa1a BQHmIBREEMiiBiformation
eIectronq@ﬁehugtbsad$ams&dehs&mnm@mﬂeﬁmnnﬁmmmnt|on
based on said analysis. 3. The nethod of claim 2,
2. Theonghedefwaipr o Varthen gorspiising afatyzirey 4t said babame etleicter oni ¢

e associ at Wit h id marit
received {eeilsong PtiochlRife S BF L Ein Aty eSe g Rt LT oRRAde: ng
transmlssﬁ)n‘ﬂ\!@dhﬂ iwhgreased indeinfdionl pafahiis tSsaidPrecdihd TRl gﬁé’uc
claim1, canprising | aunching said unmanned ai rborne

transmissiqep incfudes iy OWO%%Wé@némd@p ¥$i$-1, conpri sing | andi ng
sai d upnmanned. ai rbarne vehjcle, 7. The nethod of claim
3. The metBomhof d3ime, cRmBriging groatdnfwldasnf%@@ﬁ@n tPea edgcgronic

warfare (EW%SJ&&R&H 1tH§§{‘1HQ§1tr e V%&%I em associated with said

ti e vesse ) e nmet hod of claim11, further

4. T}Q&H&ﬁb@bmalﬂlsz REm! gﬁglﬁg mvepmg a%vay&la%sés%d ﬁsﬁﬁ!aﬂ&lﬁ%@. a

peri pheral el éctroni ¢ screel around sal mar | t

5. THERSR 0fblaihhE cBRbASES Pafun&ﬁﬁ% SHidunBEE 'afﬂbcﬁEQVé}ﬁIéng to

said maritime vessel rnformation pertaining to said

6. TRSR&hYEEE GAiBCE, rc@ﬂiﬁﬂﬁﬁg \mdink A 'Hnﬁl%hﬁﬂlsan%gméweﬁi%E
retransmtting to said naritime vessel said received

7. TIR R&hSPHBINSL 1, CotnpARRF RS RHES the airborne vehicle commands

from a navigation system associated with said maritime vessel. .

8. The method of claim 1, further comprising using said airborne vehicle to maintain

a peripheral electronic screen around said maritime vessel.

9. The method of claim 1, wherein providing to said maritime vessel information
pertaining to said received electromagnetic transmissions comprises retransmitting to said

maritime vessel said received electromagnetic transmissions.

10.  The method of claim 9, comprising amplifying and modulating said received
electromagnetic transmissions to simulate radar echoes prior to retransmitting said

received electromagnetic transmissions.

11



10. The nmethod of claim9, conprising anplifying and
nmodul ating said recei ved el ectromagnetic transm ssions
w0 o00siopalBat e radar echoes prior to retransm ttPCDIR0TH00944

recei ved el ectromagnetic transm ssions.11. The nethod
of claim1l, wherein said causing an airborne vehicle
to orbit in a controlled pattern with respect to said
maritime vessel conprises maintaining a substantially

11.  Thd metbodofilsiinoh wherdin s@d pasingtan avhbdhe waliicleitorerbiiciagel .

1 iz. The.gethog of.%latn11, erein said caysing an
controllec,patigh} WEN {ERFE: fLSAOMEHITE VPSTe L ORPREFIPHBE P £ ern with
substantidl BSB&E polifors HitH rogpEitltd BB HRSERE veQERr i ses circling

about Said maritinme vessel in a circle having
12.  Tisdasthadbf @hiky1, teedn 686 ciKingd airbBme RBREREH oAJif A Ne
vehicl e _conprising: a detection nodule for detecting ,
controllepattefry With gisaeqt é0 saidmariing iveyssl comppisescatsing gbovbdaile for
maritime $8REMA b UtRHafint ERLRARIARL fafitansm ssions and
identifying a property of a source of said
' : 1L.5SHh@n; and a conmuni cati on
1. Aﬁggl&%%&?%?gg%% gglﬁlllﬂg%igﬁgﬁghgommni cation link with a
mar i 4 detestion spdhlednrddtecting wlettromagnetic fansthiviese|
notigirc eESiS.on ofCl B id i entifid;aeldl] c?our ce.wé4. The d
ai r FOPRE VR oP TR Rer 3 Y U PREP SRS ISRy RS an
payl oad udérdtifadaptpeshett9 of aksurcOsrahnildlhdmapadticar@smission; and
nmeasures. 15. The airporne vehicle of claim14, .
wherEFTIBATIEAORMAHOIE PSEREhiAE @ cRmRRIicadon Hilt itk aggaritime
| east ong, BB RarsRliGRL Bfsald @g%etl htitidatibn OF s RS source.
consi sting of electroni© surveillance neasures,
14, TS ﬁ%ﬁﬁ%ﬁiemﬁﬁm@%ﬁe%%omaﬂgn$ 2&FoMETH fpted to
measures. 16. The airborne vehicle of cIa|n112,
carry opeyghiondivwarked @egsisasoad unit i ncl udes a panoramic
reception array of antennas with substantially 360
15, Thysibews vehicleafelaim Idowberaigesaidoperatipeal avarfaoy measveshi cl e
. ' [ e f tenn .
include aosE L% e SUEHE bt et ko SIS 8o or
surveillaee meadiresy electhanic exhintanmessords) aid radar avarftig tneastirasessel
conpri sing: an unmanned airborne vehicle, including a
16.  Tleetidbotreomhittedhiflctnifdd, ditremtshidgpagload tmio imehrdes & panoramic

. transpissions.at the ajr e vehi.cl.e, .a processing
reception A5 P LG PA N UG LY cOLTERs ShERU overage
17. Tlrtxeraqr%%rnr}esvséhl%ﬂasof%ﬁ]a(iim 16, wherein said array of antennas has coverage of

+30 degrees in elevation.

18. A system for providing enhanced information to a maritime vessel comprising:
an unmanned airborne vehicle, including

a detection module for detecting electromagnetic transmissions at the
airborne vehicle,

a processing module for analyzing said electromagnetic transmissions and
identifying a property of a source of said electromagnetic
transmissions, and

a communication module for establishing a communication link with said

12



identifying a property of a source of said

el ectromagneti c transm ssions, and a conmmuni cation
wo@alzeBor establishing a conmunication |ink BT/L2007/000944

saidmaritine vessel and transmtting to said vesse

notification of said source identified at said

ai rborne vehicle; and | aunchi ng and | andi ng nodul es

associated with said maritine vessel for respectively
| aunchi ng and PEREMSyessl fndimpamitEee Wi seisbrasse] vetification of said

19. The syst em@frcLidahiBeliSe sl @frl%rﬂ? §c\$;}f\éér:i?,ae{nﬁ bor ne

vehicle further includes operationa are measures
i ncl iamakingend laading orslules associated etithotelinfrithne véseellfbst
of neasureg

SLing: of troni i1l _
measures, el éécglt&?fgﬁ%%&g%lgﬁ{li !ﬁ?gggggﬂmﬁ’éﬂur%ﬁe %'a’g?n%evehwle'
| - The system.qf -cl.aim 19, furth
19, TH S oTBan 1SNty BB R Qe et Peb s abachri

warfare mgashres anoludimg attleaveoncanasbrefsolecte® 60inMho st tndakigad | on
consistinOf fsgi d source 1i dentified at said airborne vehicle.
8 P EIPRLOMG SireeHlgce dpeasures, lectronic pruntamapiures; angl radar
warning A@¥dug&t | on system associated with said nmaritine vessel
for sending commands to said airborne vehicle. 22. The

20.  Thysysesm of clgibni IMNfddher EMﬁqus@ﬁg ﬁpcfmfd'oﬁicr\ga@aré gﬁg"}" Guite

.. uynmanned ai rborne vehicle, 1ncluding a sec
aSSOCIategéffl@daidolﬁarh%E Vesseldpr igeaiwing natfication bf sadigmietd identified at
said airbdhapsiigsi ons at the second airborne vehicle, a second

processi ng nodul e for anal yzing said el ectromagnetic

2. The 3REAI SRIARSI AturtiRP oGAGRATL ARARAKDE Y EN B8R witn

) identifying a property sour
said marigimeciepsshiog sentding ¢conamamis sssabhairboamdvehicdecond
conmuni cati on nodul e for establishing a comunication
22, The sistem efielaimi kB, furthiet comaprisemsel and transnmitting to
said vessel notification of said property of said
sour&eecpribimanned aisborsaiahide dmhatliag r bor ne vehicl e; and

mar 1 e o P Rl PG TG g Py o
sai d second aithbescond wieduired eehicle,

a second processing module for analyzing said electromagnetic
transmissions at the second airborne vehicle and identifying a
property of a source of said electromagnetic transmissions, and

a second communication module for establishing a communication link
with said maritime vessel and transmitting to said vessel

notification of said property of said source identified at said second

airborne vehicle; and
launching and landing modules associated with said maritime vessel for

respectively launching and landing said second airborne vehicle.
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