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. A METHOD AND SYSTEM FOR EXTENDI NG OPERATI ONAL
ELECTRONI C RANGE OF A VEH CLE HELD OF THE | NVENTI ON
The present invention relates generally to

Wdaﬁ%g&%muni cations and in particular to a 51,%@9&[000944

system for tel ecommuni cations in electronic

war f ar e.é BACKGRélJND gﬁ’ T :F ENTI ON G Sl ow :
hi cl MEFHODAND S, IR t
dot bfﬁﬂe%@%%@cmﬁgigkw@pa SRS and

limted maneuverability - all are causes making them
easy to hunt, for exanple, fromthe air. Ships are
also limted in their Line O Sight (LOS) dependent
warni ng 10 ne ELDSﬁjﬁm@ 1oy El ectronic

Int

Intelligence asures to %e hori zon range

T8 pPARL AL Bl B Rty o ML G Bl DS wof T Pl w00
method andeysahdocteletdremosipatiink it ¢legronfc warfdné.p t o avoi d bei ng
| ocated by a renote sensor, and to extend the range
of early alert by extending the range of its
detection neans. This renote sensor nay typically be
associ at ed BRI OF PHEINSENBHYnet i ¢

radi ation, e.g., fromthe 15 sensor itself or from

Slavhgchjelps. snek a5 shin. ere typiclly ensifnt deloct slivel to Yheir & € mrgre,
slow spee\?\nead{d q (e g:iaﬂéuv%&bs[ﬂf UL 2 are causps fohRin aﬂhl:ﬁ’l é%si\gcb fﬂgntb é’or

ave a set o ecel vers 0se a t ennas
example, fnero ihcedr. Sips lapsdsenjabisi thtieLine QfffaglitipO8F déipesdenbstrning

Q extend the._line of si.ght). These receivers
means, sul 3 N0 RREY EoIE ppsbBEatts RIS Mgt 3F SR grnes
(typically fiew redshel kitmnger$Thugr & ety gande b2k fohaibfevei It ag thersre

and. ran i.cally,.in hostile situations a ship

. es.
desirable iG59hench ﬂieyfép%ﬁ%ﬁof@&h@cfpiav%@emgéo Y BFRPO{hgsor, and
to extend BB RMHRGE ehdPalBk Qﬁr%&féﬁdmg%egﬁﬁge &Stk Lfthnd SThis remote
detected, the ship would activate counterneasure,
sensor may {apcaly bsiasweialed with prafssior of Rlseiramencastsl wdiatien, cear-tfiim the
seonfH St ] i
sensor sl R e YRR YR o o hie B Bt eI s an
emitier. act as. a decoy, luring the enitter away fromthe
shi p, which could then maneuver 25 away under sone
Tysicalbensng veoldiar meas of wseivél tdibsadrtateky wotidebeghdymted as

coul.d_si.m | ar sho an activ eco ocket,.. At the
close as pESIIE s HE 4ihal U ESEb e Akt it B of SR6%. Dy arcsvers
would be 8RiFdHAg the UMdRENTHASHES Softradibhi @S Hint ths kBB&h Sniifers Qfd Useze
. .. or jamthe sensor. direction and many ot her - )
their dire P%ﬁ*ggt &mges ALSIPGHE: e EPEioAiivaipnh 8t ShanMpulde be aelggant to
activate itd RBarnhaRtd ¥BHERS Rfpridfcdd E&%tsﬁ&{ 0% D ARI AN the ship

assist the hostile sensor in homng onto the ship
would actipiig icgimsermernigastthes shhetingca chedl jooket 66 cxdodet ecarensdistesce

“between tﬂé}}%x?l{t@ttealntgeathge R;é’g]%! %ﬁgf\g?ﬂd H q{)ng gx?(i &!}5 g%lag%et&l%? ﬁ%%gﬁg and

arm pbel ng gl
would act as tauddcohi lurind thengrhatet awsy fiom et g iwiged beuld Stelnadam@iiver
tine available for the nagenent _of .counter neasures
away undef IR CRESNPIRE SRBFEM ARG AJFTERES R oRF R CPHGR koot an
active decy frbdket!! 1At tho bt Cm@ IEE SISPRBLIOIsS !éﬁlpﬁsfs/t HabnlGAT hQRe
of the emtter and the very short tine for proper
countermegfBFis 4y Fapiblioaido confiseoriamdbassori t is therefore
advant ageous to provide system and nethod for '
cesctsh BRAR cierof RIS spunt@meaturesties ewH sompler asdimey depend on

the ship ﬂé&%, &L And '&Bﬁdiﬁ&g‘», T Léﬂ@&ro%égh&oyoegy?%ixé éetngor location and
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10 of a ship to identify the location of an emtter
while remai ning at a safe di stance. SUMVARY OF THE
I NVENTI ON The present invention discloses a
system device and nethod for inproving the
capabilities of a ship to avoid, evade, or escape an
djmﬁona%ﬁ@%d@y ofhef qﬁﬁmlﬁkefs I Auwﬁt@d_déasibg rmgbjret tonlyMdegbase the
_ object may emt el ectronmagnetic radiation, e.qg. n ..
offectivernst of e, PriRERe (1S agipally BSIPe BOTHE FHOL P oae e st
Decision& '}9%9&% qge %ﬁfivaﬁﬁﬁ e toRBtetrhi@isfrles Ghusp bk ki), iidplmefited and
ship, tncluding a |ong range, |ong endurance, .
deployedun therveexdshbetrtined bevebindhealfngnbsing givey rrdrhs asvd bér at ed
according to enbodi nents of the present invention.
LiEnetiony/ fomexioadiog ribe giefied ofntimepavaiiehlel for dhe mppaagement of

ip. . The UAV .t her . .
eSS B s, EARE .99, BB i

assessmehtdf e adth Nevatos ohdemier asi the vegrshom timeder propsr dgployment

even when 2Q operationgl conmmunication with its s
of the cPIRTEERRTSr di BTISERD A h S BB Al ThE TRR for
extendin aéﬁlafﬂﬁs’rb@% Wb ReReHE By RAAE B2 SOMEEoStRRvashe ability
fuel, wth electronic systens providing eﬁ55|ve and / -
of a ship o idemifly e lotasion of mi emijisF Whileroupyying q fugtpnge. 4
~ including sensor decoy and deception and with search
and acquire capabilities, to serve as an electronic
extensi on of the on-board se t he ship. The
UAV may furtﬁ%ﬂﬂﬂgugﬁﬂpﬁggﬁxafﬁﬁﬁﬁﬁ&ﬁgation and 25
| ocation systens, .as well ‘as with com giﬁg{ion o the
Thy prospl FEFtoYsresehd SCETITSH MYy FPEORelh 1gBRvee Be
obt ing information by a maritine vessel )
object, vduippbistinpay reenit elspsomaenetie §adipirta - Ginth SREET-a T MBS i &lso
+ closed' ST Ghe 1 i 4 Liohd: B BhidiHof o0 SP & Cinip,
disclosed; § g1 %F%%% %g%g%?&nest a%@gst%atﬁfge a. communi cation
including & Nénd einyee ong adndunmed, inmemved sedriah Nehicki AJ4Y) Hesigned and

vehi ¢l e; receiving ctro neti.c t kSSi.
o S5 i RO B W ST DR Pt B gBhonea
and operdi EhEihe HEctE@EEENS ATHe ANV sy Fieter boadapetartd ipkforngmast or
property of an emtter of said received

all of its telercinragpreiiniiyor ity BHQRAMASS B 5943 10F05YPY 5570 Sgpgvhen

operatioﬂllﬁg) L ARicUESS %}ithvﬁsaslﬁgi il CREPHRLL &t b&ﬂ%lz’iel’jrkdisconnected. The

ormation pertaining to said received .
UAV mayl ec bquipmegnetth cnoughnensigyssomes syghcasaiupl. sythgelectronic systems

... infarmation pertains f ' ' . i
sroviting PSR TEA P 51 SRRl B E B BT SELAIARSE hihoy
and decetitil 38 With search and Acquittdapabiliispett seof a5 he clprieadntxtension of

' I nvention provjdes a manned ai fborne vehicle. .
the on-boshBISSRTE) the shigy Io¢ Wﬁf@b@a’uﬁﬁtﬁ%f’e SRR ViR navisation and
location gsﬁeﬁ{s{ nekivitd bRRSHhieRicANS stetsIHOSSPEHIG oRElEhing its

, or ahalyzing said el ectromagnetic transm ssions and
main goalsdent i fying a property of a source of said '

el ectromagnetic transm ssion; and a communication
ORI &t o ih e Seattt 1S tai6h BrRdERUNineMbH ST dbiaiin MirtBrrdation
maritime vessel and transmtting to said vessel _
by a mariting fviessat tonpriding Hickstérgentt chisag ayowrpanned airborne Aghicle to

. .additjo aspect .of the present_inventjon.provi a
orbit in s’b&’@h?ﬁ%r pﬁ&%@i W?tﬁgméﬂ?%ntg ed” 1|Hn BVWRE T GRS lg egt)%%%?ng 4
communiBfibt | MBnkY € S5@ke&OMRIdS| RekiritaRe UrvesEIedail I bafde airbome

, vehicle, including a detection nodule for detecting
el ectromagnetic transm ssions at the airborne
vehi cl e, a processing nodul e for anal yzi ng said
el ectromagnetic transm ssions and identifying a
property of a source of said el ectromagnetic
transm ssions, and a communi cation nodul e for
establishing a communication [ink with said maritine
vessel and transmitting to said vessel notification
of said source identified at said airborne vehicle;

capabilititd) 6 ASHEE ih jenie Bith@IbyDE Q¥in6iely Ruithbd Gebic
capabiliiEf! 8 ASREE bo GloilNEvaE, R fEage P 5 r



Figure 2 is a schematic diagram of a novenent pattern
of a UAV around a ship in accordance with enbodinents
of the present invention; and 5Figure 3 is a ,
schemati.c diagramof a novenent pattern of a UAV
around a ship in accordance with enbodi nents of the
vopicsss @cmewnrrg/@mtfc@mgnehc transmiggiqus apsaid psberes yeldalet spdyzing at said
Qr Si I
sl e B B R Eng for Aot THAR b S0t R fer of said

re&@v@lCﬁE@ronE@hem aApdreissibne aﬂd@ﬁ&dﬁl@StoOffm(B amgitiafe vdyeel via said
el enents may be exag erated relative to other

cogjnanacatign  dinke| FHpEgAtiopy r RHBININGNEP e ST c&ﬁ’%‘ﬂ’ﬂ%r édpctromagnetic

trag%a{sgleﬁg al® eﬁﬁfgﬁd& NGEAUAES BhSalRY 1Pl ERRALEH R magnetic
e ljr es oln cate corr pondi ng or anal ogous

ﬁeﬁhmmemmmcmﬂ&ﬂdnﬁmaﬁﬁﬁﬁﬁueﬂm@id%ambﬁ | NVENTI O\I

Reference is nad to Fig,.1l, which is a schemati
T ock Terthes Aspch PT SiFaberit #1VSRRoh BOies GnamBERNFL ArRome vehicle

co né)ntsﬁg %H@é&fﬁn YR i Offete gte?é@trgagla PR PR RBnk; V&?processmg
I n Sub-15 systens 20 and. 30 associ ated respectively

modul for aslh]ypmgraalchelmmmagncuc Sahgyistiem grehids)tifygnaproperty of a
co UAV | aunch and | and it 21, an.emt _
ERF b, ol om SRR BRI TRG A7 yonEr iR B il for sstablishing

c%)&ﬁﬁlﬁﬁéeﬁ:i%ﬁtlfnﬁkﬂuﬁ{ a WRbtinkSesdeN R rBGEhAGinMd faid k}@ss&rﬂoﬁﬁcaﬂon of
navi gati on systemand the ship C4l system and

rsaﬁedhﬁﬁ@ésawﬁenalntaln unlt 24, and a data link unit

dat ﬁ? g?e,hg]glllaﬁnt [ g:,’%le(gf{ 1 8 %1’ E%(-t l%l?v ?fg?ﬁ) ggw&gs % %]Lt%%t for prov1d1ng

enBMRbE hibtnwhentd Rengathé Qkssel c@lﬁpﬁﬁslﬁg off tulfRar&ded puirborne vehicle,
Launch and land unit 21, em-tter |ocation (EL) unit

mczi;zdmaﬁdie@&tlan mharfele, far debesting glepOMASIESE | ESBBRIREE 1 B aitborne
t

veﬂnfgg éc%géé %%&?‘lelé SITOF é%%%@?%]ﬁ:@gc{% o Hﬁé tra%}mlssmns and

iddtrﬁilﬁyiﬁgll dngplﬁpd‘t)# abfdlangoﬁrhe (th‘ﬁ!aifdr (alﬁctimda@ml:ﬂc transsﬂlsspons and a

20. Emtter t|on t 22 npri.se processin '
coma%c%ﬂﬁn@a Jrﬁrﬂé%% A GATR N Falm?e‘%élf ﬁﬂé e vessel
anfl %&lesﬁutﬁﬁg & 'v@&elzﬁoﬁﬁca@ﬁht $ekd rBhREr bl th&id airborne

ship re atlng to these emtters may be received
Veﬁmtﬂ;naadylamﬂﬂiiﬂgabﬂlcb lading eyodhies asscamgstde withr gaidl maritime vessel for

recei ye ce S|n nmeans he ship,and
repgatiel ity shERaEe M Ra R i RIS ar e (ew
suite, and fromdata received and/ or processed by the

UAV. One of the roles of emtter |ocation unit 22 may
be identificati GREFF BﬂﬁSﬂIéTIPTﬂ&N OFcFHEMH GURERI ng a

sui t:abl e i ndi.cati.on char and [l

uni tL[%f fr%? brfve lrl v‘g%l be g.a%t?rg’[ %t? Sz:% 6 app ecn?ed % enfully from the

fo%@ﬂbﬁﬂc@iﬁes&ﬁﬁhéﬁ“@ﬂ(&{ indonfudctibswith lﬂl[tcﬁglﬁ& @ﬁﬂn&f ter
its return froma mssion. These nmay conprise fueling
or charging of batteries, progranm ng of operationa
parameters, testing and - if necessary - replacenent
or repair of UAV sub-systens and preparing the UAV
for launch. 5Systemcontroller-25 may conpri se
conput ati on and nmenory resources for supporting
cal cul ation of ship and UAV | ocation and
synchroni zati on of same; emtter behavior scenario
identification capability to identify evolving-
em tter behavior scenario, to allocate an emtter to
a UAV and to select pull-away maneuvers; UAV repl ace
capability to attend to a situation when repl acenent
of a UAV is required, to estaddlish and display to an
10 operator the system status, the UAV status and
emtters status; to receive instructions, for
exanpl e, froman operator, to accept and to carry out
such instructions; to record predefined events during
operation of the system and make them avail abl e for
notification or view ng concurrently, or store them
and make them avail abl e for debriefing of the
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15 source of information on board, such as, for
exanpl e, Ship Navigation Bus, etc. Emtter
| ocation (EL) unit 22 may conprise processing neans
e to correlate data residing in the UpMpdfkyio00044
W(?%@ ’%\?’?wt of the ship, to conpute | ocation O/ﬂ
detected emtting sources i 1[C]cl udi ng those identified
Figurer big RaftRomaic; Reck H14872h A" PoS5FBH u e smatnrl B8 aprieble
accordindd® Shibb@hefik offhe PRkdrd &lveRRBSI Ng i nto a defined
oundary. Emtter location (EL) unit 22 may 20

TS iS58 s@leniid BRbraR] OF L $EREmER DR W8 BAVRBround 2 Sﬁip in

I'nterface to the Ship EWsuite and an interface wt
accordanepysitfermbndimentd dfdhe esent inventionsathch and | and unit 21
may conprise facilities required for supporting
Figree-3 &um etheoptv dizgrans of & noivementmage| ¢fggh U AMe stoumdyp ship in

] ' : . ke), | h i
socortang LS IRLH e ARGURRAGE DL g and the 11 Ke)
I [ ' . .afterzfl1ght ti .. aoln .
S TETR R R P N
the figurss pevahdt@apadssanbtiesn disaviodtdlg Fa exaepkpeedihanins 0bders of

X T O
considerddl RpRriaRN rdfBrefdd MndQalk MdylbSroppsied YAYNS thdBYurBeto indicate

operated to maintain a peripheral electronic screen
COTIespo dualepprsErmenicor der to reduce, elinnate,

mnimze, or prevent emtters fromrelying on the

ship's electronic signature and/or 30 electronic

Eggz\%i?i/e; Irw éﬁgotu ?E%%%Ei sea.l te }gz%(fwge
REEBE I s S LoiRe 3 W iaret Mgk Gt &system 10
accordingstdxréﬁﬁiddhﬁiﬁﬁoﬁ:ﬁg %&ﬁl’s AV Byfent N Pray CoRprifdywh MRS sub-

carried by, UAV .an appraopriate scenario of
systems 20Ang 38 2ssocigie aeapestively il & shinerda B4 -UAV 30 nay
execute active nmeasures_in response to the emtter's

SyhsHaep SvhiR) POrmas corar e 414 taumeh apd tapé pmid 2 enittemigeation

it 22 ik E ARSIt hBE R GM A Rkiehd @y nd; IR %@rﬁa i i
um. sﬁm%gt e Re’lsg%% echoe’s%r?lgng&% roma gﬁ’p. |ck%n‘%1ttq1tg? ship
navigatiop gypstert euhtie shpdey! spstet end &Qhagy abbmemdniatwt?24,and a data link
unit 26. Se)g%élmaéo%trgﬁft:raﬂg marr}?gé atia%{edttg Rollect data from all connected units and to
control system 10 when the confrol is made from the ship. Launch and land unit 21, emitter

location (EL} unit 22, and data link unit 26 may be in active connection with system -
controlfer 25. Launch and land unit 21 may comprise all required facilities to support
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 sowrce, 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.

a2



10

15

20

25

30

5 ship by operating UAV 30 at higher level, typically
3000 feet or higher, near ship 20, thus virtually
extendi ng the surveillance-carrying nast to the

wl ooz f ffight of UAV 30 and respectivelype¥iistddthes
ﬁi &%ectronlc hori zon of ship 20. While operating In

i s node, .the EM/recelvers arrled by UAV_30
R? PR SHintER ML AR ROSHE %ffre@agﬂﬂ BTt B % hegeting of

the UAVaRbrI 8RR auddheIR b NSt @MEON TR hohisddn, Thest co(r)npnse

node, electronic counternmeasures (ECM of UAV 1
fueling opeharkiag k| hatieticse IPjodtamming, of eepratighal parawpers, testing and — if

necessary™ %Qéeﬁi%ﬁ{ o re%%} @P@A’(feslug s‘%&?sy Q:gil oé og]ﬁ}eéﬁy %Q"of Bunch.

r to exte its free m SSI ons.

I
SRbE AR 221 FBE i Bty ol Hlenbf Bl s

mgmmﬁngmmkaEMEdcﬁw$@mymﬂdﬂhﬁdkmﬂmmommingMmEMMnmlofsmﬂe emitter

behaior GEARH M Ronto® e Py S TPbE A BFY BT Seoniit, o
allocate ahQ@ifidrans 10A VA 13 @el@ét@ﬁmravﬁlﬁilr&n%ﬂvdﬂ @A i ksladd @[ﬁhhty to
15 . receiver, and then _the | ocation of the emtter

aitend 1o gsitpation, henggpigemaspt gha pAY af ragyiuesh 10 exablisgand ﬁbﬁmay 1 an

operator B GPstEBGRINYEhe UAV stahfd 48lenBRQE @ﬁfusoﬂ)efé%ﬂ\r@ @ﬂm@@&% for
system 10 nay operate plurality of UAVs 30, enul ating

example, gt apPnsraten (o agesPisankide sty owtriueh fns@wést | Yo sepordpredefined

d
cvets il 38R £ Q0L S T BSRARL oo PR S
concurrer_ehy; drt smm them swlangle R sivghbledfbeddbndiicadi the opetations at 2 later
ime o B S o B 2B RS0 o 25 G e
source of @IBEHHEE bh HoardAMEh 36) fBBkatnhRN SBKpNaRrigaﬁSIh Bug@idat a

regarding the energy signature received froma

B8P deht@S (FIYI diP2 ndlybosipiiBe 2fbcBRIhol BERIsRiastad o Béreifte
the plurality of UAVs 30 and performthe calcul ation

data reSKBrr-g fhiegdad] with) e FWowit of e shigi & serasntgeration of detected
emitting hFcBE idc&ﬁmovtﬁéééciﬁ& ifieAGE SlIEFaRE 109Pe sﬂ% LRE &E;dgée warning of

travel, etcC. e emtter. 25UAV
the poszﬁm @fohnoinuumatﬁm@ lréq: 1 dv@ﬂdoﬁloeﬂdam rEr@ktaﬂﬁpb@lﬂﬂdﬁL) umt 22 may
f f
comprise G EFLE bERLLY: BONGFSM bitbluoBi RS LL 008, Ui
with systegp cdmtioHerf2@Ci ity 32, a naV|gat|on sensors unit 33 a
payl oad unit 34 and data link unit 36. In operation,
Leogdt #ml lagd upit e r m3p comprieohtilitds M@\&eﬁofowht p@riing pre-launch

operatonssh st ighi e edrp e g 86 Gy prei ppeitions gsuch
as loadingo@akte@lcaGPaHE, es&ld%& Ry, l&%ﬁ/&ﬂeﬁ@ﬂ§taﬁﬂ‘ﬁﬁcﬁiﬂﬁh@pgraﬁﬁns

nost of the subsystems of U , for exanple

In CQREHRE] @?ét&n%@bﬁﬁys Jp@fé'té labdbrBde 148 g&%&lt{;}%raﬂonal modes.

orientation of antennas of UAV 30 in a desired
Accordingygsing |09ﬁaﬁ@@émdé fpacgprdppes Wik\erg@dirasndsioiths present invention,

s 1 SRR BRI 0y, B 080 ol 2015 oy o

operated fd bghttain LM};‘eﬂjﬁhanaiyelec&mmGV 8or&dng ﬁk@’uﬁd fs]i@m?.(i) tis order to reduce,
i associ ated ship 2 ese S|gn I nclu
@ maten‘?ﬁ”&“ﬁ%t f B’E‘F"?‘Egeé‘il TR ORGSRt F?“BF eé"ﬁFBmE élg%ﬂ&fe and/or
electronicCORFBNGAS of @t &b ithged Ship PO, BPeKRlIHORBoAD BRI BI&N 30Vnay be
UAV 30, such as what flight pattern should be
operated fiop [rekRBYELY WPt tfigide Rbove fee levelndinse ofo gtp@teatw deentifiprht for

{ | 1
i A e S R R RS A
ship 20 and of UAV 3 and using this data, to
cal cul ate accordingly t he next-tobe-performed flight
pattern, including conpensating for drifts due to
w nd, etc. Payload unit 34 may be adapted to carry,
operate, and | aunch any kind of operational
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10 warfare neasures carried by UAV 30. For exanpl e,
payl oad unit 34 may be built to provide for a
repl aceabl e, add-on warfare nmeasures, which nay be
' gd on UAV 30 or renoved to allow for
Wé%@%@%atl on of a different warfare rreasuresCT/B‘:m?7/00(5‘44
unit 34 may be adapted to various tasks. For exarrpl e,
appropriaigheasnarivesf fwiticERhspeat isosrlculisA add Udl 80 3nashagecute active

measures%@%oﬁs% t%tthé %ﬁﬁ&%%nﬁeh%@or %ﬁcht 5@{&%01 ngaiﬂg eﬁﬁﬁ&' sg%als and
nas and receiver, - -menor y
retransmifting ahtBnEﬁa@ltfmdmnd ceelupdridp anmﬂate Ra@hraclpmmmmg}ﬁqni & ghip.
In this configuration, payload unit 34 nay be adapted
hltanoib&chmraa'om ngeicodys@60] tegy bespdrated imeenhﬁa:té 2 0ait mbst for the

ship by oferash PRV &) a%@ﬁém%’%f R0e A0 P e et "y e 20, thus

virtually agagtigd tHeosneRAIRensaireyia, gmsfwmnﬁgmlofﬁngﬁmgwﬁo and
UAV 30.. UAV 30 nay be adapted to_autonatical,l
respectivel g frtendipg Htmalwamhweaw &hip 7o W Bl qRerading fipy this mode, the

EW receﬂf&? Bty b DB 3RI2P PR ah 8BMWelissionR 8f ﬁﬁge&)& cm;tters and

| ocation of the transmtter, store in nenory t
report thegyiglsystend comifodienat.ilo this aode. reéqgﬁﬁmc PRUDESMSHHLLES XECM) of UAV

30 may ‘ggﬁge%cé 8&%&%%3%%5 r uc%(%tg %nﬁ% gl{sf ggé%e%%s%% 113 r#om
UAV 30 ﬁmrdtrmo@atendmts fize tpaglond $dri qihe? (ﬂmamth&%rﬂﬂtmn collected by the

receivers Cﬁ%cﬁg Ogagﬁn ’]%% 2% %19 2) %@llg%pgl‘i(fegpn%tté&%% ed e%:?t ?ed g)y any
method. m&&aﬁi&tw QBmE eSdbainiatss ke ﬁafadi&dgé/oﬁ&e %ﬁ&gﬁ?&b’éeﬂ%ﬂ by the

i.nfornmation_containjn control 25 comands

nit
emitier mpy 8%?%%0??‘12‘?5’3% gitigeept Igpatigps Pt iR Y iPEaRdier $hip 28 By irgtonal
receiver, éHBl' therthe 1dBHGH SBthL Qﬂﬂféz' %Wﬂebﬁﬁuﬂéh Bl fon a8 kDBings
(TOL) processes. Payload Unit 34 may be adapted to
from suchpgpadVes- vari ous mi ssions. One such mission may be

transm ssions of el ectronic counterneasures (ECM.
InAyey zavthel abiretianet mmidgueystean 1§ vey rapaiate plurality of UAVs 30,

emulating multiple tall masts located in different locations. This operational mode may be

-

beneficial, for example, by permitting calculation of the location of an emitter, or energy
signature indicating an emitter, mmay be carried out in a shorter period of time and preferably
with higher accuracy. In some embodiments, UAVs 30 may transmit to ship 20 data
regarding the energy signature received from a suspicious emitter, and ship 20 may receive
data from the plurality of UAVs 30 and perform the calculation of the preciée location, e.g.,

distance and direction, velocity, acceleration, direction of travel, etc., of the emitter.

UAV 30 may be any kind of unmarned air vehicle, for example, an electrically
powered, fully autonomous platform. UAV 30 may comprise a cenfral computer 35, a
controllable gimbals facility 32, a navigation sensors unit 33 & payload unit 34 and data 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, ceniral computer 35
may control substantially all or most of the subsystems of UAV 30, for example, a
conirollable gimbals facility 32 to keep the orientation of antennas of UAYV 30 in a desired

5
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transm ssi on which nmay be incorporated into payl oad
34 and that may stand the weight 30 Iimtations
deducted from UAV 30 operational limtations; may be

wéj?(ﬁgmz gyl oad 34, when perforning counter measyiesoRfoooss
ctronic transmi ssi ons may conprise el ectron i C

sur e| ] sur es ECM and Rada V\arn e
position RgArdE %ﬁi%’e Ao SR RO i Al unit 34
and data FRAY lﬁit%ﬂ desv addhiy 8@y atendheusEEMisRPEN Bb RSy ]{ecewe

al so | ong- rasg;i; anal ysis_of the electronic order
s1gnals fiont ftr @ssoBaRy thelbeee pignals gosidinshnp %mamnsr@ﬁirdmg the

t f
i QBT SO LR 1017 3 g
what flightrggagseresbbul@ PR ifpllofed Vd@t acthe dmmt tmtceile of epeyationy pvitad emitter

0,
szgnarure%go / handl %E%glgg?{fa]l l gf%%gt & ﬁci &8 gnﬂé?uously track the
location dfr; sﬁ@lﬁmﬁideﬁ' Uize eaﬂ&lﬁfihigedaisaﬁfa, &i @almﬁa%e ideerdenply Bernext-to-

d 34 ma ovi de for o on in a_dense
be-perfor@eé t"%/ @Pdglﬁ\ﬁ ﬁ]'He O dfivanced

rrbat scenar.i os, such as serV| ng a nunber of

Paé’ R pE A evy rAderted © CHBhIPFRYG: %ndglﬁwhﬁﬁﬁ kindefiopgrational

warfare r@é&ﬁ&@&éﬂe@%ﬂﬁgﬁy‘ﬂﬁop e E%yWﬁﬁ]@Bﬂﬁlaﬁmet&ﬁf & provide
;o automati c sl gnal anal ysis, acqul si tion and

for a repléfrﬁaélie@ddrqireww‘lfaﬁ'@ CRRIIGEE; “éﬂéﬂher?l@h be ma@lisfoen URY 30 heraspaved
t

to allow fE SAIANGPAPRIAALE ML/ mERERR BB Uk 54 Hov be adepted to

various ta;skarfsmesanpin whent usgd &bri EW omb:zj payioawm 3dhmeay compnse at

on-hoard .ESM of .ship 20: aut c and/or renptely
teast one §ebe? S0 e lilafinh, PG BRSO REHES S Spodue,
an ECM tdth@geo g&mammf a pbeel MUFIEdrom, thisrcoESMroRer ahylen®lnit 34
node, payl oad 34 provi.de fast and_efficient

may be a%arpred&a a%rr G&eepOf 593/ degressiia fisdorgeptaplans snf plead adapas of

30 degrée@ rm ﬁﬁleﬁevgﬁ’tﬁrﬁﬂ&% THE IRvAR R PerBY AL rid38 i RI=b% %o Cdmpensate
20, reception and identification of emtters at

also for ﬂpweé mfnsrercelsUAY 3. dédVi ¥ wenda edarteietosivgqreaticelly or semi-
S: r n
eutomari 9 EARRSBLELY 0 W0 AN U] A0QGANRA LEELHBL
location odithsl trambm{tEOMoraimtnaady thoddadyebd trforfration red repertOA shipd20.
| ocati on neasurenent, for EOB orientation and
Ditatige tinin 6 puaGS 8E and dets e nenBodi stemP® maf be kensiystednhd

according to the res i nventi_an, | i n .
adapted (oS RRM it Eo P tedy S8t 20t P, By Gomgmmication
between @2th Gitlkadlione f4ne naD Lkt lan 3618 uddd o aongéyrefor example,

enbodi nents of the invention, detection of radar

informatigy @%&@@Wﬁo@ Ay rilepdanyiong upit P ipforgationstoatining serol
i v,
- O (ot —
SHPPOmngfftdbe@fﬂaséLm |(’5@b)Br0(3$HSH£} whi ch may be used for
signal interception and analysis on board UAV 30;
Pafylmadmni B h giap be pdgetdiodasilgvatisnsaunserst ©de suvhaniREW tray be

sensmmiss it PSPt FopLBEASS BoN 0 0 AT IO e o? electronic

transmlssmnﬁhadﬁ rhaygbed incBPter aity erlyload 34 e ethithrﬁﬂy efad WAY walkht
usi ng, Ti E‘h f. Arrival (TQA). algorithm

limitasionp et LA, 30 ST AR AgionE: A, 1o Tayload 34, when
perfomgﬂo%hme%m‘amréé €55, clSdefe 2shshBRRLE Tk N e;ﬁ]lsgo'eie%uc

e adapted to interface wth of ship
surveillan® MW@IMQEM anA Refdgs Woming RBEBvIrRY R tih GCM mode,

30l n ECM oper ati onal node, interception, analysis and
i dentification of AR si gnhal s by UAV 30 nay be
carried out with very high probability of intercept.
Payl oad 34 may provide emtter identification, for
exanpl e, in accordance with UAV 30 on-board library
of
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emtters, for exanple, stored in on-board nenory.
This information nmay be used for EOB 7 awareness
when it is forwarded to ship 20 and further fused

W%{}Q@%h i nformati on received from additi 0?%9@@%}00944

program al | ocati on and sel ecti on of

. techniques in payload .34;. and, s in . Si I
operation FESI0Rs o4 BT PP BAgrERlSR. e o ARRNGse oo long-range
analysis PRk aNEO 3 badie EDBIESS tHeCscbh? ahind QER Y€Um some
RADAR 5 signals, This information nmay be used, for

embodiments gp ke, Imveption; gnBCMaaWdg Of opsigor PariRet §+ segyperevide high
- _ . = . ¢ . 6.

probabilicy B8 et (b0 g LR LAfcr s oL HELHEE of i helovant

emitter typess prease measwgerhdng of parametbrsfsochnas fromemdsy pdscododidationg etc.
t.hi s -anal ysj,s may, f.or .exanpl.e, be ed f.or providi

of the ergideny PNORY M4 mafireide g SRS Hop SRR dRTaetaRg

environmént @88 eave ddeftddl@mbhiscaneids Gadlcs satvidy Bmmber of simultaneous

) g‘%‘%ﬁr gr amred em',tter_scer&arjo library. In tfhis .

emitters, Sandlipg Srabit PABVEIRA TR dralipe, £ WAHCTRTRS FBitters,

etc.; autohddB AR b¥ataid] AYHGREATME! dnitet MRUERWMRLS; Bhefdf ahfon-
Central Controller or human operator instructions. In

coherent twphriquaTESHEREN Brslecetien iand drir Bmption of aongmitisntdiational

technique %%#Ei%ﬂ'eﬁfﬂ%ﬁaﬁ?ﬁ %gpafbﬁft{l SHSEL 'oﬂ-'?)oﬁtid]?;énlg :ge? \%Iﬁl ?02 avtomatic

onic counter measures in accor
and/or remtelymoogeldriiM et briioy and EERMrogremaeieoion. Payl oad 34
may then respond, when enabl ed, autononously to a
In dethediredtsarfithd isvention, UM apespomsd exode, mploed3 4 ey #ovide

s bhe i dentiflied as,.non:host.ile. |In case on ..
fost an e PG L TG D 28 SURPRIOTCT JRATE S TR sfiie: high
POI over tHeatitgi¥oh bE EhiV20 Nrep@itiof bhé @dehiiAnioh 98 bitesd @ ebng@@stances in

swtchjng., . In sone enbé%‘i ment s _of the {%{Béen_ti or%,
order to AT AAC SUALGR SHARPPHPIFHEN RodeyIIhERRer ARl gaectgn of the
emitter; TRABAEABMCo RARRIIARIG 6@Y%rRk AROANRAS dh hllection for Erggise

substantially 360 degrees of azinuth coverage and
DOA and)depeties mepsabaenit fonE0B enamaéln sedl gregtagveppgses. In some

emtodin TR TR Ot € B0 oR0-R5ftal, (AP0 ALtSptl el o

performedisy itiliding ITPOA) qalopistis® fmindmbre(tRMY onei A €130 p Il sengdralsgliments
. and frequency_.codin d of .anplitud etc. . an

of the inGhfiof. (SRS 42 GRGr SHoS m b TBirich iy Sl Eagrencors

direction Hafiek §DF) @hdldigtaD tdeBifiran@chigek| Reteival ROAIMAR pulses may be
di rectjonal reception antenna; a dl@fgl tal, radi o

converteds iy pkE eHEIREEY (BROVYISASEE bespehde apmraiorooption and

anatysis oA BBRUAHA VB0 f Az R rd8RRl \RHaIS beRlted SELEBW & ship Ftor
digital nmenory, 25 reconstruct it, and perform signal

further prongsiipgi|campoitiond ApbenecreerPGdem hoar rdthieecapsidering
[ r J- . ge ; f .
of P (§EN ol I ey PO AR B FrSOAN O Bty
By identifyfngsingriadating afof dntcanaaly adsiirg cdnpstdey and rémate &pteship
an z ta,. identif itters_.and a EW
20, UAY pfl Bt e Bt ki il S S 06 A0y op pement and
fusion of EORJikRdehE Wi th the ship. 30UAV 30 may be built of
suitable materials, such as conposite materials, and

In 8% BRGSkMaE Fo8d i@ ioh NidaSsisTRA Reenti Mo R $ARRIDAR bibnals

may be electrically powered. UAV 30 nmay be desi gned
by UAV a@dnayubs rcanried @yém%e vesy $E@r prohhiljiy aft istrenent Jlayload 3t nmay
provide ea li'&%&ﬁgﬁmﬂf 1‘0? e%ﬁe, 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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20. UAV 30 may be adapted to be capable to be
| aunched fromand | and on ship 20. UAV 30 nay be
capabl e of staying long periods in air, for exanple

ours, and may operate at an operati ?ﬁh
“Kgéﬁﬁ?%aﬂof 12,000 feet or higher. Cperationg 3633’3“”4

of .UAV 30. na e, for_ ex | e, between 20 to 80, knots
awareness yrhe W%&W{% ‘i‘ﬁ%rﬂa Si“ﬁtgé} ﬂ\?ﬁﬁ&%ﬂ rssevg %U&g Aermatipp gereived
from addi@ilal TANES 300 BUME prodvh 3locaiod aad AelsMEinCHSEORY tebBhiques in

adapted_to provide, continuously or on-demand, data

payload g ppdetingpn sapabbacking units i payjee€d4- al titude, etc., as

well as to nonitor and provide data indicative of the

InoBeMamadaant enceation, paviesd-THomen mspstenBOSf olumpeizel RAMAR
s, o e D e e, e GBS B By P hnwor

for providing piptmaiivpdomthe E0Bpieind, ior deotheons DO BAWL 3@pomsy, foe directing

provided with automatic recov .fupctianality.. This
the BB o b f R BPAR SRS e SR ap e bt fal Pigote
be used fod pR@EdAL i wanat te@rant digitien thr Alda@iReBSM Polddy pdisak idRcied
.. .Such recovery may be dependent upon various factors
emitier i fefragom R ScTe D TS L CHITET WF9RRTIR GBI 18fais armangemen,

payload JARBLBEkSIMA to 60 BRlitel ARSeARElyaRE aliokSmohA Wit AR Soiife for the
recovery nmay be support ed. Numer ous -nodes of

Central GoglreNesrop hpnperpi@ dpstmetionsy dnpbwe andtodinesstsves the impyention,

s . . . U ,
tis infor Sl Ay el Be WD sl fridlof el MRt} B
in accordaa¢ee miithAp piré-peoigtraammdl Bbtaga vl GCNlosce20105/ P236M354 may then
ot her itabl e nodes. of .recover The position,
respond, Rhef gl Ype Gl R 5tk A3 Bl e SRS pgier
has been hignfifidddsaioneithsale clor @ia§f A oMEmBRY Sihdls, ¥OEeS sionals may use
Attention is made haw to Fig. .2,. which is a schematic
1ﬁeuammWPFU§F$BFT sefanFisEgn FETHE SHHchiRBeuver according to
sone enbaodi nents_of the present 20 _invention. UAV 30
Inpgipe sEbediumegtdf BeHYeRT BIMSAIS 4 when agdng inikgM naodg, may
include aCHaBb@RRe rRBfkidH £851d ot i i ' 'of azi
R i VR SIS 28 ey of o
coverage apd +3¢ degreesTisievation. aghapeniized rectivef for meeelreroént oifiiapgle of

. i ' [ ce_an .
el 430 MO APl 2D 10,
puise wi&lﬁl @’?T}t,yintarrplubsgma&eamb frelqam;xgbrn@)dd)? ahd icg? NEmpludR gL an
... the [ . an i nce ,UAV ma e, under certaipn
sequisitio 3P4 SR e DS THRE QU Y ST Snet T Heogs, b an
omni dir¥tibhall RSPSh h@tesht R dRiBYadde KePEnSORSERR (DRFM) based
nmaneuvering around the required fix point _in tzﬂht .
MEMOTY,

response chnpek adgrteds fgydisiizen Fecriwdssigepla §iore ik e BFt fiel
. . . t .
et U 0B AR RSP M wit

positio out no

control sigad Eperibe isobniquel genteratd g fasg swinlilehirirsmitte chpriie ¢fcpre-pulse

o e 1 1d WSt ' f a t hod. of. i nt al ni iti f
s PB4 8 ey ST B L. St
emitters apthogiage W efhnidies paeseminuhiedst beBnorhdustsher FDEhjunction

th h epi cted, each active UAV 30 may circle around ship
WHALI®SBE- in a pattern maintaining UAV 30 in a substantially

fixed distance R fra hip 20 by perform ng a curved
Uéé(tx S%rfﬁ%rﬁ?uw&ksﬁﬁt 5[11%}9% PRETigka FEChH £S \IRPPRSI e paisHalso And
uipped WG BRESE 13418 Aldn8 ot BRmifie SP iRy 3L c1@dpY! .
SAmep possi bly on the speed of dkv g%yan33?%§%?PP8 fmd UAV 30
may be destamgil tahd huilt fof opstatpeitigr fidlyrionmgndustysurdh canjwasgiot hveith, ship
conbi ned wth the prevalent wind, UAV 30 can nmaintain
its position relativwe to the ship when flying al ong

substantially straight lines, then no circling is
required. If however, this conbined
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5 speed is bel ow the m ni num operati 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
i to ship 20 may be maintai ned by fl
“‘%@%?%?%535, such that the distance fron1the%gﬁ?g ﬂ@ﬂQM4
substantially constant. Wiile certain features of_the

20. UAV Bhupenbr adapirshie beeapnbid to bs dameked Tave aabliad ppaipREr €AY, 30
may be caégblgﬁﬁ %‘%ﬁ?g ﬁ%{%cﬁeﬁogpﬁy git> lfa’séx%:&\kﬁe' REs4 fh‘c‘){ﬁ@pﬂﬁsrn?ﬁg%xﬁt? at

qui va now océur to those of ordi nar [
an operatibel tchiting roff 12000 ifest o héghef. Eiveratipual bpeads dd A VGO mayabe, for

SNSRI T SN R e D
per Ininui%*gPTAN _30fod_l-$t%1d @ytﬁ&hi Qigy beChaiphd3: 1o Iﬂroviﬁeﬂledﬂ‘ai@.doﬂ_fy or on-

obt ai ni ng information a_ maritime vessel conprising .
demand, PRLTeRER Y G4 5P HEaioth PR -t BoPHb % o PaPEof ghd
provide d@% MdicatiYe 8f BRI Rl G dh-Watd'sysRIREHUAY FRI TAV 30

maritine vessel; establishing a conmunication |ink
may be equintpad svithsd¢etriosh propplsionvessge | Lagpriinging landipg fasdities of UAV

' vehi Lo kecel yi ectromagneti c transm ssions at
30 may Sugg% glg:lgrrn%ﬁc ﬁﬁﬁcﬁx%g%ﬁéee.

orne ve ; anal yzing at said airborne

el h o ’ . . T -
Uxﬁ\\!pf gggnﬁ%%/ge rdveded artE)O me%g{fé?gsﬁl{c%%aﬂﬂ?%g Mﬁoﬁ]ﬂy

or an em e sal celve
may providb éatquiniagted bEUNNVaBG i psfatins aiterttle pndvi asasgon of e@ration.
Such recqg?f:rggr}n%% ?\éiggg’n%!mtvtllp%nsx%_{igusc %gglfjsms&cg e{sos?zel of! si?;ip, sea and wind

conditions, operational conditions and the like. Many modes of recovery may be supported.

Numerous modes of recovery may be used. F'or example, net recovery may be used,

| as taught in US Patent Number 3,980,259, European Patent Publication No. 1 602 576 A2,

US Patent Application Publication No. 2005/0230535, or other suitable modes of recovery.

The position of a UAV 30 with respect to location of ship 20 may be maintained
according one of several modes. Attention is made now to Fig. 2, which is a2 schemafic
Hlustration of fixed location maneuver according fo some embodiments of the present
ihvention. UAV 30 may be assigned subsiantially a fixed position, e.g., distance and
direction, with respeci to ship 20, which may be maintained by UAV 30 substantially at all
times. Thus, during portion 1 of travel of ship 20, UAV 30 may remain at a fixed distance
and direction from the -ship. UAV 30 may adjust its veiocify'in response to changing
conditions to manage the flight plan. Since UAV 30 may be, under certain circumstances
faster than ship 20, its location with respect to ship 20 may be kept constant by maneuvering
around the required fix point in tight circles or similar maneuvers so as fo keep the required

fixed location on the average.

Another position mode may be the ‘round about” mode. Reference is made fo Fig. 3,
which is a schematic illustration of a method of maintaiping 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
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pertaining to said received el ectromagnetic
transm ssions, wherein said information pertains to
said received el ectronagnetic transm ssions includes
Wd%‘bogﬁﬂ’?ﬂll on based on said analysis. 2. The ?E’f‘/ﬁ%o%‘;)own
arm1, conprisi ng prow ding said infoi-
el ectronic warfare suite assom ted with said

the shapergfpihishniepgdsay the speeq?wed REETI9E 0B IR 2 2R viell aopAspiPlyi aighe
speed of UK“(JO%? eﬂﬂ i ﬂﬁ@{t%bﬁ&ugﬁss SR PR Inthvdpah ¥8drSa why thi @ombined

|'aim 1, conprising |aunching said unnanned
with the prievgent rvend/ eﬂﬁA‘&’l ) o, mAkimiss hexiioss relefisg #n the ship when flying

stons s SOAMELP LB L G MBI S SOSNET UL S
speed is taiavbithe mﬁm‘gaini cﬂsmmmetisﬁ%gm% mg,ym};am ﬂxarpresryxk:h’emnd isa
strong P TERHTY 0 PR NPT Rk O SPHvSfe Bt nay be

maintainddeRy 8Yi8g bdpBBaRéRl 75, SudeihhPie lddtarnet GOk QR shipSkI@BRantially
around said maritine vessel. 8. The nethod of claim
constant. 1 - wherei n provi di ng to said maritinme vessel
i nformati on pertaining to said received

Waile ctritmndepiees of theaimymtiog ave teempluysiyasd and described herein,
many mJﬂJaﬁ@lﬁ{nsﬁﬁétﬂﬂmns, changes, and equivalents will now occur to those of

ordinary skill in the art. It is, therefore, to be undersiood that the appended claims are
intended to cover all such modifications and changes as fall within the true spirit of the

mvention.

10



to said maritime vessel said received el ectronagnetic
transm ssions. 9. The met hod of claim8, conprising
anpl i fying and nodul ati ng said received ~
el ectromagnetic transm ssions to sinulate radar
echoes prior to retransmtting said received
CLAI: trclmagﬂetl c transm ssions. 10. The method of
crarm erein said causing an . airborne vehi

1. or bAMAROROLREINBR e TP RFNS SSRLeors sdig (gt Siops

of ;rarl :Zjl me vessel conprises maintaining a substanti aI 'y
i xed position with respect aid. maritine
1 Cawndran HOMmaBNeg PRNE VAR B4 P CTEIRg e wit

res%bgﬁgrsg@ ry&hh%l\%sgg orbit in a control I ed pattern
respect to said naritine vesse

b1 1 E PRS0 (COSET eGP e WeaD oIy AT TE dfegee! and said
a,rg@r%g}ghlglgbst antially fixed radius. 12. An unmanned
ai rborne vehicle conpri si ng?l a detection ESVL” e for

det eedeiviily dednMasvgtnEangn o sal ornevelydRessi ng
nmoduhgyiiRg 2BEHRd ¥EbdtEe %@ht@leﬂh@‘ﬁéde@ﬁﬂgmkhﬁssmns for identifying a

transm ssions and identif erty.of a so rce
orasfors af i g POT FRSEIVE SPGB G Ans i Sipr: &
COMIMYidadd &@@aﬂDﬁ’ﬂe\hﬁné qreseéitﬂ@lsa&hbmmmemmmnlcmommtuon
link wth maritime vessel and transmt
g‘bsald ir%ormation

pet@ising| to Foich 116?%‘&@‘# glecspmagnelic EROSMISEONS ¥, ‘ﬁr

'peEQf ﬁ? %Ql@rr@@el\yé:t‘f'él%t?orﬁég@tlaltmnét%|s§l¢h§ hedludeeripioiraatity Based
payl oad unit adapted to carry operational warfare

onpakanadysis. 14, The airborne vehicle of claim13,

2. WNeF@k & RbHorRAmat, 'c@ﬁ@hsﬂﬂ@?f(ﬂﬁcﬁwqm W& atioe taugleelattronic
| east one neasure selected fromthe |ist of neasures

- wagleres(EV) sHife @eseaiated WERSaINRNIENG Yeittle neasur es,

3 €l e%@%tﬁo&@ﬁﬂﬁlﬁr%a%ﬁ%g irABRing ad:admmgrmsagon said
nmeasur es. . The airborne vehicle of claim13,

an@leifei n sai d payl oad unit includes a panoramc

4. ecofpbiffindd baiff 1, 2BARABIAG IMnthing kbiBtLmRidnakY yirBdte
degrees of azinuth coverage.

vehicle.
5. The method of claim 1, comprising landing said unmanned airborne vehicle.
6. The method of claim 1, comprising receiving at the airborne vehicle

commands from a navigation system associated with said maritime vessel.

7. The method of claim 1, further comprising using said airborne vehicle to
mairﬁain a peripheral electronic screen around said maritime vessel.

8. The method of claim 1, wherein providing to said maritime vessel mformatlon
pertaining to said received electromagnetic transmissions comprises retransml’rtmg
to said maritime vessel said received electromagnetic fransmissions.

9. The method of claim 8, comprising amplifying and modulating said received
electromagnetic transmissions to simulate radar echoes prior to retransmitting said

received electromagnetic transmissions.
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16. The airborne vehicle of claim15, wherein said
array of antennas has coverage of 30 degrees in

el evation. 17. A systemfor providing enhanced
information to a maritinme vessel conprising: an
unmanned ai rborne vehicle, including a detection

10M0dyhg éﬂiood&tc@éiﬁﬂ ﬁgmeiea%é.@&a@mj arcauttroa;m@ vétedE ensrbittin a
t he al rborne vehi cl e, E[OCGS

confrdat eatgp mgﬁhigp:;@qqﬁ&: 3G @agilr@@yg%ﬁa@q{g rises mainta%mg a
' suE%té’rﬂ%W %?éo%b%n@ﬂ%ih%%éci ¥ ¥ MapirA®esdsel.of a source

el ect romagneti c transm ssi ons

11 conihaimstachef drigul, evheesin gaid ﬁﬁlﬂﬁ'%%@'rbé’r%i‘ﬁ%ﬂ? {upelin 2
co#}ticnlgd ﬁéinsa@ﬂhq’esﬂ;@ft kd $ 1B MEREHE veddtllcdrhpriteeidrtiinggabiont said
sal d vessel notification of said source identified at

masiding vgp$a a1 asirgle hpeng sulgientially fixed rediypchi ng and

12} andbng ALY %ﬁb@rﬁ@@@h@%%rﬁﬁm&ih sai d mari tl me vessel
for respectively I aunch quié and ?andl ngpsal unmanned

ai r bor ne a\@tﬁc@p@ modyig fo egtxpgteéqﬁtrgfna %t,cmaﬁ;mlsszons

wher ein %éﬂrgcébfne‘?ﬁ&ﬁxié/féhlaﬁé!?znﬂgléaﬁlﬂ@rectrﬁmbyﬁ&% transmissions
operational warfare neasures includin

‘measure sel ecegd idendincha ProRSIty & ansé’éig‘??r ssaéfgﬁ@PE?mﬂ@“e“C

of el ectroni cygHEYREIohaaHe nMeasures, el ectronic

count er neasures, and radar warni hg measur es . . The

syst em of eomEnwAigasionsraequiRfor 86??@9%%’?9(1@ Cﬁ'ﬁ”%‘ln@@tl?'bi‘i”kw'th a

warfare (EW SuhriheAdsQ61 lceflardntifing b @akmrdsbéinmtification of

vessel for receivi % notification of said source

i dentified at sgigidentiifipd6PWeSvehicle. 20. The system
130f @r'hé'aiib%%e vfeHicIefk%fciaqrﬁ WQWIJ@i'IéﬂQ:OﬂIpHQM? B3%ai,08d SiHiE heapted to

associated with said maritine vessel for sending
cacyaperatienal wagaiednaasuset-ne vehicle. 21. The system of

14C! a'T'ﬁb]aYrban\érv%F%fe &f‘Hﬁ%"l%' ReRins&APHskratisanwadare measures
ai rborne vehicle, including a second detection.no Tul e
1

induste aldeast eneaswerselsieg i thelishfdpsasyrrongsting,
claf SR L RkBREN S 4EMEE | fectronic countermeasures, and radar warning

- measures.

15. The airborne vehicle of claim 13, wherein said payload unit includes a
panoramic reception array of antennas with substantially 360 degrees of azimuth
coverage. | ' |
16. The airborne vehicle of claim 15, wherein said array of antennas has

coverage of £30 degrees in elevation.
17. 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 vehicie,
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
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a second processing nodule for analyzing said

el ectromagnetic transm ssions at the second airborne
vehicle and identifying a property of a source of

sai d el ectromagnetic transm ssions, and a second
conmuni cati on nodul e for establishing a conmunication

majriiciiﬁ\g VaEdd af@rdndmRittingi thRaMees8d! nafifitatisradissdid $ounce Identified at
sald vessel notification of said property of said
saig gitperaeivgbinlei pAtdd at sai d second airborne vehicle;

andJ ARSI M RRdinhanRdings Rdudiged asigP et fdritne hvessel for
said maritime vessel for respectiv%é%nl aynchi ng and :

respagiivelydagshingswddanring $3@ REIapReH airkome venicle.

18. The system of claim 17, wherein said airborne vehicle further includes
operational warfare measures including at least one ﬁeasure selected from the list of
measures consisting of electronic surveillance measures, electronic
countermeasures, and radar warning measu_r_es'.w |
19. The system of claim 18, further comprising an electronic warfare (EW) suite
associatédﬁwith said maritime vessel for receiving'n_otification of said source
identified at said airborne vehicle. | |
20.  The system of claim 17, further combrising a navigation system associated
with said maritime vessel for sending commands to said airborne vehicle.
21. The system of claim 17, further comprising

a second unmanned airborne vehicle, including

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

a second processi-ng 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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