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Al RCRAFT DECOY ARRANGEMENT FI ELD OF THE DI SCLOSED

TECHNI QUE The di scl osed technique relates to aircraft
won@eilbseszief ense systens, in general, and to aPCT/IL2009/000484

aircraft decoy arrangenent and nethod for generating

and transmtting a decoy signal, in particular.

BACKGROUND OF CRAEBIBEC O¥AMRRANGEMENTT cr af t

warfare generally involves the |aunching of rockets or

gui ded m ssiles that target an aircraft. A guided

m ssile includes a guidance nechani sm which directs

aur i ng. the. nFUkPCOR THECPESELOSED TREHNIUE, P

exanple,_an infrared hom ng guided nmissile, also known
as a hedtheediBrlogad dechsiquietretatest he amirbrafi erhissile defense
radi ation emtted by the target (e.g., the exhaust

szﬁ:@hbsem bepBraihandefo §ﬁ%iif&=r§?t detdif gwggge%éﬁﬁaﬁ ‘method for

ot her type of gui dance nechani sm’i ed on radar,
' .ch the, mssi..e or r adar Qund station
dte?fﬁghﬁaér}cgﬁﬁasﬂﬂ L) ?6%&%( ?'ﬂ@g[’a\'ﬂ UCY3- t hen the
m ssile detects the return signal reflected by the

target. Atargeted aircraft nmay deploy a decoy device
to contend with an oncom ng gui ded m ssile, causing

Lhe m s SBACKGROUND ORTHEMISCRUSED TECHRfaUE

aircraft. The decoy detects the radar
e aircraft, and then transmts a

gg?g;m;%ﬁg@frﬁr%f g\@t e gppeilyi igvelves the launching of rockets

or guided missiles that target an aircraft. A guided missile includes a
guidance mechanism which directs the missile to lock on to and track a
moving target during the missile trajectory (i.e., homing). For example, an
infrared homing guided missile, also known as a heat seeking missile,
detects the infrared radiation emitted by the target (e.g., the exhaust
expelled from the jet engines) to provide guidance. Another type of
guidance mechanism is based on radar, in which the missile or a radar
ground station transmits radio waves toward the target, and then the
missile detects the return signal reflected by the target.

A targeted aircraft may deploy a decoy device to contend with
an oncoming guided missile, causing the missile to target the decoy rather
than the aircraft. The decoy detects the radar signal transmiited toward
the aircraft, and then transmits a decoy signal having the appropriate

signal parameters to deceive the missile into identifying the decoy as the
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signal paraneters to deceive the mssile into
identifying the decoy as theintended target (i.e., the

W@Rwonsfosy . The mi ssile proceeds to target thePUEURY()I/000484

which is eventually destroyed by the mssile, while

avoi ding damage to the aircraft. Such a decoy nust

iptended tauget dhei, athepaireeat). ngThewnissilel propebdsi td darget the
whi ch adds wei ght as well as cost, and additional

d@@dﬁdwmgﬁuas:eév@ﬂaanyhaegﬁg égi $ ?ﬁéfﬂ{:ﬁgnegi' té/\r/ygfe avoiding

al so possible for the aircra 0 detect
t he

t h nconin Lssil e and then to transmt
Jaforc 8 ST netabad sEOoHAT Rt Eortain hupssantiak precessing
decoy operati nig_par ameters, such as what type of
RoWeaaNdocapabilities, which addsi whiglitras Walhas awstmamd additional
nmonitor the status of the decoy. The data transm ssion

Wés&%ﬂﬁs@dr?zﬁeé%‘?&@ﬂh%ﬂé Heé’trggga.cat ed data |ink,

such as optical fibe es conneciing the aircraft
to the coy., Faor exanpl e, the, decoy y be arranged
on a caﬂFéS ﬂ%ﬂ%ﬁ@ éq{ethe% AUEER ,tO%elcﬁéhea@gaai d§rom the
rel eased and unravel ed outside the aircraft once the

aRingsmisgileoged thendo tearsthitéhalrequirddsdata tohie decoy. The
overall weight of the aircraft. The decoy is typically

v Sofdneldsca) boctkof SRGETS SN Sni be o

ecoy".
ed.to transmt cdata.between the aircraft and the

S@%%}Potf?”%’ Hud By W gaéiﬂrﬁ@ﬁea, apgrmaidnaniter e statws of the
aircraft nust transmt data using a wrel ess
desoyunTbetdata tramsmissioris geneeally atbenmlishieal WithBY dedicated
transmt the required
data link, such as optical fiber cables connecting the aircraft to the decoy.
For example, the decoy may be arranged on a cable drum inside the
aircraft, and the cable is released and unraveled outside the aircraft once
the decoy is deployed. Such a cable also adds to the overall weight of the
aircraft.

The decoy is typically attached to the aircraft, also known as a
“towed decoy”. Accordingly, the connecting cable can also be used to
transmit data between the aircraft and the decoy. If the decoy is detached
from the aircraft, the aircraft must transmit data using a wireless
communication link. Alternatively, the aircraft may transmit the required

data to the decoy prior to deployment, while the decoy is still onboard the

aircraft.
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data to the decoy prior to deploynent, while the decoy

is still onboard the aircraft.A particular problem
w@eto9a3sosiie to the fact that the decoy signal PCT/IL2009/000484

transmtted by the decoy is at a simlar frequency to

the radar signal detected by the decoy fromthe

mi ssi | eA particdErgrobiemdatses duestoothe factibat theglecoy signal

signal and ntstakenly consider it to be the radar

tré@%@@t&eé lﬁg‘ﬂ"u'ee fs at -l I'a'i‘gfréguénéynt"d mOUYadar signal

e alrcraft”is operative
to detect the radar SI Be and to_conmmu

defacieay She s ahe ol 06 MRS r TR Ry Heveaptadidts own

decoy signal transmtted by the decoy and m stakenly

trapsaiided signababd tistakerbyr congidar it torbe tlee maslaurlmgnal from
us Patent No 7,142,148 to Eneroth, entitled "Towed

e R BFUIE 3 4oy 4 TecdBEBk. 1dcp. di SRRy, if the

arrang enen or an alrcraft having a
t owed decoy. The ai rcraft i ncludes a recal Vi

aliowath i, ORETEENACie (oo T SAFE" SiaalnaaRal0, Shmmupicate this

noi se signal generating device, which may include the

ifbratbh itanthergdeooy,pithet airthaftr evay vieipcanthenndecoy signal
detects a threatening signal froma threat source

obFshigPB LT B AFTTIREIGHT Bt  pai cr sona

gnal, whjch is transfornmed to a higher frequency
froﬁath¢§NIS§ﬂ)$dl y attenuated through air. The
transmtting antenna transmts the transfornmed noise

si gnal (g PagedeNey 7,742,148 to Eneroth, entitled “Towed decoy and
method of improving the same”, is directed to a towed decoy arrangement
for an aircraft having a towed decoy. The aircraft includes a receiving
antenna, a transmitting antenna and an analysis and noise signal
generating device, which may include the aircraft jamming equipment.
The receiving antenna detects a threatening signal from a threat source
(e.g., a missile or homing device), and the analysis and noise signal
generating device generates a noise signal, which is transformed to a
higher frequency that is rapidly attenuated through air. The transmitting
antenna ftransmits the transformed noise signal to the decoy. The
frequency of the transformed noise signal is generally higher than 58 GHz,
and in particular, at about 77 GHz with a 10GHz bandwidth. The decoy
includes a receiving antenna, means for signal transformation, and a

transmitter with a transmitting antenna. The decoy receiving antenna
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frequency of the transfornmed noise signal is generally

hi gher than 58 GHz, and in particular, at about 77 GHz
WoORa0k/138980DGHz bandwi dt h. The decoy i ncl udes a PEDHI2009H0484

antenna, nmeans for signal transformation, and a

transmtter with a transmtting antenna. The decoy
reeeiviesithe tianeformed ¢ioiss signalt frams the miwrati sadscognwerts the

fromthe aircraft, and converts the received signal

r@é‘éx'@eﬂos@nﬁp'b%\%kstcgﬁah013®s®h'aﬂtb?%ﬂlﬂﬁ]g ﬁ‘f@'ré@élved sngnal to
Si gna to the frequency of the threatening signal an

anp The, dec ransm tter,then.trans
R araaieaSy; of 41¢ ST eaBhing S08Msh id EPIHHET ne decoy
source. US Patent No. 6,804,495 to Duthie, entitled
transeittes sheantransmitsothé inisé rsignabie ctheudiregﬁme afethey threat
transmtter to the host aircraft", is directed to a
5 soRkdwd of communi cation between a towed decoy
transmtter and the host aircraft using a two-way

W rel es 0 n atlon th th st alrcat“
and thef{%v\gﬁ}t&@ oﬂ\]?ncb!}fgg‘l ﬁngFtQM m%& t 13 vYyireless
connected via the wireless |link. The host ai rcraft

commsiniadaion IndstirdRR thwed/ssirmpueiet deoayhtrahsmtitber dabthe host
(e.g., using fiber optics, nodens or coaxial cables)

atrrafpe i%e@%cté—@etod%c?ﬁeﬁd?é ééﬁfmuﬁ%%[iht %Negﬁ a towed

el ectrfoni ¢ count er measur e out put S|gna
and aft dqu tions uch th t an ?F based tr g
dgcoy; teangmitigro @ngntheg hﬁé dREBIATF atifENd t‘ﬁa h\él y wireless

aircraft. Qperational control signals, such as to
10  contthbimigagicnolimian Botip dha hetst aércraft tamel ‘dm:tmvedudecoy include an
transmtted fromthe
RF wireless transceiver connected via the wireless link. The host aircraft
transmits a host RF drive signal through the tow cable (e.g., using fiber
optics, modems or coaxial cables) to the decoy. The decoy transmitter
transmits an RF electronic countermeasure (ECM) output signal in fore
15 and aft directions, such that an RF based tracking missile will lock on to
the decoy rather than the aircraft. Operational control signals, such as to
modify performance parameters in the decoy, are transmitted from the
host aircraft wireless transceiver to the towed decoy wireless transceiver
through the wireless link. The operational control of the decoy can then
20 send an operational adjust signal to the transmitter to modify the relevant
parameters. Built-in-test (BIT) circuitry in the decoy monitors performance

specifications of the decoy transmitter, and this information can be

transmitted as a BIT data signal to the host aircraft wireless transceiver
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host aircraft wireless transceiver to the towed decoy
W rel ess transceiver through the wireless |ink. The

wWop®pasdsshal control of the decoy can then senBCHIL2009/000484

operational adjust signal to the transmtter to nodify

the relevant paraneters. Built-in-test (BIT) circuitry _
fiamithe tawed d%&w vwireless transaaiers pbberhestt aiserafbpperational
the decoy transnmitter, and this information can be

connodler t tcadh atheh Btdndatbacki ammhmsgnhddetdoadjwtr awraféheck a
wirel ess transceiverfromthe towed decoy wrel ess

PEERREICE eyl TReRs brmelslay B ThE B dB S PRt The

performance paraneter, or display the information to
opgEatipnal penfpemapeeatnfermatioarmaynhaceommmenieatedhreygh the
be communi cated through the existing on-board RF ECM

exfstingnaorpbobh¢ REFStEGM camicnrandrilepey HuyteairaraM 48 decoy
decoy, if available, rather than through the wrel ess

ST, 50 A4 I SRIGHEE FGED W UG i agrtess

may transmit or receive data from anot her host _
camradgication divkoy . InFeircemsigness avitiasmedtipleshost rajrcsafts and
responsi bl e for overall deploynent strategy can

decogspledmehBEt Eﬁ?kﬂréﬁgﬁlalde@b%/aﬁw)ﬂmmiwbrp?é@éi% Ngata from
B 2,303,755 to Morand, entifled™Electronic

S R CSHR ShRD 25 BB TH g, st arran

i ncludes a towed auxiliary device that can be depl oyed
respansible toravesall deployigent strategyrsanaontroldhe BE\EéM signal
I S connected
of any decoy.

UK Patent No. GB 2,303,755 to Morand, entitled “Electronic
counter-measures for towing by an aircraft’, is directed to an ECM device
for an aircraft, which includes a towed auxiliary device that can be
deployed from the aircraft during flight. The auxiliary device is connected
to the aircraft with a towing cable. A primary receiver on the aircraft
detects incident radioelectric signals relating to a threat, and a generator
circuit produces a jamming signal and digital commands. A power supply
on the aircraft produces a high voltage, high frequency power current.
The jamming signal is transmitted to the auxiliary device via optical fibres
arranged around the towing cable, and the logic signals and feed current

are transmitted over bifilar metallic links. The feed current powers all the

internal circuits of the auxiliary device. The jamming signal is applied to a

-5-
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to the aircraft wwth a towng cable. A primary
receiver on the aircraft detects incident

WO 20908498t ri c signals relating to a threat, arcI/H.2009/000484

generator circuit produces a jamm ng signal and

di gi tal commands. A_pomer_sup?I on the aircraft

ppeaapiidier .amd eorvetting deviegh GIWW adransnifting ramplifier,
The jamming signal is transnmtted to the auxiliary

afeViae vive opghcatedidi@p csmangatorr OurHk t EEmnaWasr directs

cable, and the logic signals and feed current are

r nLite r. bifilar.metallic Ljnks. _The feed
R PERb I HL REE i SieTB e pithe &, ot aphina or a rear
auxiliary device. The janm ng signal is applied to
agieraapRirangedaespestivelytundperoadanaes fadithe ieahtandiback of the
transmtting anplifier, and an ultra high frequency

aogiiany adeviceTheT BONBRA Qtatdl 1§ CESnfroREE by Sthe" rétehBE logic
jamm ng signal fromeither a front antenna or a rear

fenn [ ed respectiyvel y under r.adones at_.th .
@y haChaletine Wb Whsthietihe dusatds WimnGonar hebind the
is controlled b% the received logic signals, in
adyidiary levdcei t ihahjenmeing reignal ewmy ke transmittedobver a single
behind the auxiliary device. The janmm ng signal may be

optieas fibié 8 &\Sedirdli HEh@ steH g-gé[gyg; WRitP e sifle laser

and between 6-18 GHz using a sin
ransni.ssi Qn diode. Alternalively, the signal may be
tr%PSHyr#lppe@oé%er ﬂﬁﬁﬂ’%tb\ﬁlx’ath ?d@ MaY R, I 'ﬁ@é’ over two
frequenci es, and reconbined at the auxiliary
optialciibresvmiwio SeparitelrSQUESEBST Bd\te@dmbined at the auxiliary
accordance with the disclosed technique, there is thus

déviewl ded a decoy arrangenent for an aircraft having at
| east one decoy
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isolated fromthe aircraft. The decoy may be towed by
the aircraft or detached fromthe aircraft. The

WwW@Roenssos3 i ncl udes an aircraft relay, which i nECT/H2809%000484

aircraft receiver, a signal processor, and an aircraft
transmtter. The decoy includes a deco_'\f rel aﬁ whi ch
i ncl udes SUYMMARYQ@FVEME DISCEQSEDyTECHNIQUE and

a decoy transmtter. The aircraft receiver detects a

threat g ggaler it ﬂ?%jaﬂis%ic@&i telchAiBde . R8RS is thus
source targeting e alrcraft, such as a msSsile or a
ground station associated with the rjssile. e sjgnal
Pb?\ﬂa@gs%r %%%@%m@egm @Pa@rgfaé‘hiqavm@gqsﬁst Rae decoy
threat signal. The frequency of the decoy relay signal

isclatddyfidm ctret leyrcrafter Thieadetby raygbentowed byhdhe aircraft or
threat signal, and is slowy attenuated through air.

dgi‘ﬁci‘?%cgrfﬂimpfh%c‘éﬁﬁfgﬁ. B & liddPAfttifRch sdﬁﬁoéﬁ_réﬁéﬂela%, which
signal  in accordance with a test sighal receive ro
the decoy re|lay, to caonpensate for inaccuracies

. in the.
indudos r @myairerift afeGaI%et & aRIgNaA ¢ BroCeeFRni and pan | aircraft

decoy relay signal and an optional reference signal to

tramensittepy . Thbeddesypyncladesvardeameireley, tileicheinojudes ay decoy
signal and optional reference signal fromthe

L Leraft. t d ;
FASH L RO YSRGS SR AR e giorat
by the decoy transmtter. The threat source de

ects
r@q?\%lVﬁéc‘i@/te§¥sgr@alth@ﬁi $igoRb SWel anea dadsy $iana ToRp threat

the aircraft.ln accordance with the di scl osed
sbaedwi @irgetihgetiee i airdraft, hsuchpr agi dedissitet boda fground station

generating a decoy signal with an aircraft having at
associated with the missile. The signal processor produces a decoy relay
signal based on the threat signal. The frequency of the decoy relay signal
is significantly lower than the frequency of the threat signal, and is slowly
attenuated through air. The signal processor may calibrate the decoy
relay signal in accordance with a test signal received from the decoy relay,
to compensate for inaccuracies in the decoy relay. The aircraft transmitter
transmits the decoy relay signal and an optional reference signal to the
decoy. The decoy receiver receives the decoy relay signal and optional
reference signal from the aircraft. The frequency converter converts the
decoy relay signal into a decoy signal, which is transmitted by the decoy

transmitter. The threat source detects the decoy signal and locks onto the

decoy rather than the aircraft.



| east one decoy isolated fromthe aircraft. The net hod
i ncl udes the procedure of detecting a threat signal,

WG owb/13898%h radar signal, froma threat source RPEFH200%Y0484
the aircraft, such as a mssile or a ground station
associated with the mssile. The nmethod further
i ncl udedn taecdanedumdthofther disctoserd degboigue,ethgre is further
signal based on the detected threat signal. The

n 2 " {J I »

Pro TR in ol o LRIRIMAGN (RcBTghS! Bierap 'digfbfuhaving at
slow y attenuated through air. ,The_de rel i.gnal
Ioast DBecerRYasolpted Haa: thhairdinttn o HedneligRdciudes the
received fromthe decoy, to conpensate for
procedureacf edetiestingeadihregt sigrealyrezuoid dsuat hadar sidnaledrom a
the procedures of transmtting the decoy relay signal
1k [ ik of [ i [ f i

s R ERREL BRAIE IRE ARGl S8th 4% SLRSSISILA Bround station
to a. degoy,signal ,at the_deco and transm tting,the
aseoiAISH guit (RE JmisSle. doEBs einsd Mrher TiweeS doedsiagedure
t he decoy signal and | ocks onto the decoy rather than
of hprogiucingafa deBbiFrélapGyAal Obsed DHEtHaRAMeICRdTlereat signal.
di scl osed technique w Il be understood and appreci ated

h [Wo\VWalo [ Lot

TR Srdficney, DR The, Beb8) et igialls SoREaRlfHbWer than the
Figure 1 1§ a,schematic illystration of an ajr.craf .
fr Glr ﬁfﬁﬁ@rﬁa %Qﬂ@'braﬂff &Sﬁwyo% ?B’t’?@ F'H’OUQ11 air. The
accordance wth an enbodi nent of the disclosed

10 deeolnielag; signal may be calibrated in accordance with a test signal

received from the decoy, to compensate for inaccuracies in the decoy.
The method further includes the procedures of transmitting the decoy
relay signal and an optional reference signal from the aircraft to the decoy,
converting the received decoy relay signal to a decoy signal at the decoy,
15 and transmitting the decoy signal from the decoy. The threat source

detects the decoy signal and locks onto the decoy rather than the aircraft.
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Figure 2 is a block diagramrepresentation of an
aircraft relay and a decoy relay, constructed and

wWop@rass9sE i n accordance with an enbodi ment of PETE.2009/000484

di scl osed technique; and Figure 3 is a schematic
illustration of a nethod for generating a decog si gna
with an ai r GRIEF RRBGRIBTIGROOF Thi RRAWING
accordance with anot her enbodi ment of the disclosed

t echni qeDiFI$816580 Dietiidle il ObeT thadeYStdd VM aTﬁlﬁeciated

di scl osed techni que overcones the di sadvantages of the

o) r&£ b r ovi di.n nqvel ,aircraft, deco . . .
ot Bt il FllebvBe FoPii adSdrir. 1 K caniunatign with
a decoy signal froman aircraft to a decoy which is
the drawstgs owhicte aircraft. After a threat is detected
at an aircraft, the aircraft determ nes a decoy signal

and pr ON’?@% a depoy sehamatidnAushation WF A aircraft decoy
detected threat signal. The frequency of the decoy

relay sigpal is .significantly |ower than the frequenc
aggan ?ﬂ ’ea?°r§§t§lr’1§€g aﬁagi SXQ?B%E\S? atft erﬁ%oégaf‘ﬂ?ou han
air. The aircraft transmts the decoy relay signal to

emodicenyt. ofhe disclosett technique;i br at e t he decoy rel ay

signal in accordance wth a test signal received from

t he deCWgurbozcignﬁ%]éékedi%\%aﬁﬁ?éﬁr‘érs%‘?g h bft 8§ aircraft relay

decoy. The decoy recovers e decoy signal fromt
decay yel ay si gnal nd transmits the decoy signal. .
abfle 2udesoYer el SansEictedeans, oprealivs oy acsardance with an
causing the threat source to target the decoy rather
emlzodimentralfthe disclosed technique; and

Figure 3 is a schematic illustration of a method for generating a

decoy signal with an aircraft having a decoy, operative in accordance with

another embodiment of the disclosed technique.
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Ref erence is now made to Figures 1 and 2. Figure 1 is

a schematic illustration of an aircraft decoy
w@eeoanggesent , constructed and operative in acceCTHI20®/000484

wi th an enbodi ment of the disclosed technique. Figure

el oy amETAEEL DEBEHIPTIGH B il ENBGRNERES |
accordance with an enbodi nent of the disclosed

techni qiihe discloséd t&8Aniqud Yveredmesati® rdishd daritaekt of the
operating in a mlitary environnment, such as a bonber,

[ i : vel kd ' nd e
Pfick 157 oo ndye ARl A0E8Y Hrtdiderhend Ehd Rfethod for
vehi cl. eca a(gl e of flight, and includes both fixed-w ng
ISNREAUNg séjr( Ipnsmitting| Arfecoy sigalinkem @ aircraft to a decoy
rotary-wing aircrafts (e.g., helicopters, gyroplanes).

whicth is edaatatt frohe tive aiivceafl, AftecadhtediOs detebtsteat an aircraft,
aircraft relay, which includes an aircraft receiver

B Bl d IS itk ¥ B8 4 Bhcay iy iona

airgraft recejver 102 and with aircraft transmtter
bagad of (theafetaciedi thepati simngdnerl el ffenuenayesf the decoy relay
antenna and ot her el ectric conponents for receiving

signaihds sigrificanty oweansan ttherfrd@denen of shbthtdst sidRal, and is
an antenna and ot her el ectric conponents for

Jor AN [ I [.gn r or...106 . be
SIAASEERAT AR JF 20 ESRREARRT fu8 decoy retay
Airfraft recei ver_102 and aircraft transmtter 104 may
sigaal {p|tagedecay byl he Aiijal maycoalibrate tbeadecayeelay signal in
di scharges a decoy 110 during flight. Decoy 110 is
adedkied hithna Qeélcéigh?llgé@ei(/édefronﬁﬂié‘ dBespeld 88npensate for

Alternatively, decoy
inaccuracies in the decoy. The decoy recovers the decoy signal from the
decoy relay signal, and transmits the decoy signal. The decoy signal is
detected by the threat source, causing the threat source to target the
decoy rather than aircraft.

Reference is now made to Figures 1 and 2. Figure 1 is a
schematic illustration of an aircraft decoy arrangement, constructed and
operative in accordance with an embodiment of the disclosed technique.
Figure 2 is a block diagram representation of an aircraft relay and a decoy
relay, constructed and operative in accordance with an embodiment of the
disclosed technique. Aircraft 100 is typically a combat aircraft operating in

a military environment, such as a bomber, a fighter aircraft, a surveillance

aircraft, and the like. Aircraft 100 may be any type of airborne vehicle

-10-
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may be connected to aircraft 100, such as via a tow ng
cable, in which case, aircraft 100 tows decoy 110

W@ba0en34983 has been di scharged. The di schar gi ngPGF/IIRe@Np0484

110 may be performed automatically and controlled by
an onboard control system(e.g., a mssile warning

capebiarpf fightrandingedesbait flmdrwmg ajycrafis (&g otaasoplanes,

other aircraft crew nmenber. Decoy 110 nay be

seabphearrdtdtard&mngnarcrand (8ay., hefitggeers, g%roaplanes% .

maneuverabil ity neanS, such as wWngs or air

enabl e euve thro

oot r ed AT ElIERGS BTl G e ﬁgcf#fﬁﬁi} Belidanga pireraft relay,
is situated at a sufficient dlstance away from

wdiich ia¢ludesoan @imrafirrecehsar 102 danmjecraéisitansniiter 104, and a
aircraft 100 if decoy 110 is hit by a weapon, yet

sfdrisie BRSNS Jr0 186! CrSfdlnaloﬁrddés%fb?Uﬂ%t RatcAPled Wﬁ!h' Qircraft
Otracklng aircraft 7100 w11l also receive S|gnas

transm decoy.110 nd thys ile.120 .w ||

rosGEl o107 coRd (BEE, Birksat RBsMER 04 . difdrag recerer 102
Typically, such a distance is between tens of neters
genesalleingludes @neanteste andwither eddeiriercamponentaufar receiving
decoy 110 includes a decoy relay, which includes a

SHATANY. r@i?&'a‘ﬂefraﬁé%lttér 4@a0 F%jeﬁéﬁé]@/;?rfdlfdeé% aﬁ%rfb and other

requency converter 116. equen converter 116

ol rampphenls Ton ey STuting SToas. oSighal Psﬁqwoud&ﬁ may

an antenna and ot her electric conponents for receiving
bei integratedewith othersairctadt ptadegsingr ahity. | Aocraféseariver 102

antenna and other electric conponents for transmtting

aPdiRraft RISt ECFOX Fhay be ifdllemented by a single antenna.
Aircraft 100 discharges a decoy 110 during flight. Decoy 110 is
detached from aircraft 100 (i.e., self-propelled). Alternatively, decoy 110
may be connected to aircraft 100, such as via a towing cable, in which
case, aircraft 100 tows decoy 110 after it has been discharged. The
discharging of decoy 110 may be performed automatically and controlled
by an onboard control system (e.g., a missile warning system), or may be
performed manually by the pilot or other aircraft crew member. Decoy
110 may be aerodynamically designed and may include maneuverability
means, such as wings or air brakes, to enable decoy 110 to maneuver
through the air in a desired trajectory. After being discharged, decoy 110

is situated at a sufficient distance away from aircraft 100 to ensure that no

damage results to aircraft 100 if decoy 110 is hit by a weapon, yet close
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decoy transmtter 114 may be inplenented by a single
antenna. Fregquency converter 116 is a basic electronic

W@ 2000038983 whi ch nerely transl ates or shifts theCT/HR009/000484
frequency by a certain anount. A threat source, such
as a guided mssile 120, targets aircraft 100. For

emoagh tg airceaft 1601Roensyrehthatrary missiléd20nasking aiscraft 100
whi ch uses a radar systemto |lock onto the target.

will SHbb GretéfeeBidrials apmismati P bpggisgo&aaa 0’0@1 dhus missile 120

alrcraft 100, and detects the ves

i st et i FArR el 40 YamataheR Gl LS T¥PIGaly. suoh a

or from conponents associated with mssile 120, such
distancgris bedwseatteos ofrmetensdot sevaral hoadned sneters.
Aircraft receiver 102 forwards the detected radar

si gnal witﬁggralenrat@f&ﬁ@re@?qé@%@1eem%ruﬂiéés aaﬁslégy relay,

I
signal based on the radar signha e decoy signa
esj ghe 0 cause the mssil o start tracking the
witichyMeldes G oo EeRiver ot 12, ancaerolassaide! fisand a
into account the change in perceived frequency due to

fictpiebmyptenvartdret16. Thegiegty caneréars d16 i9@&oupled with decoy
cal cul ates the frequency of the reflected radar signal

rééei%tc‘?ﬂie%nﬁy MWSHéE%%ZQSﬁEHﬁftﬁF heq @.Oppb%bogf r&8&&iver 112
'S ta se ct o

en 1 nto account, on the veI00|ty \Y

i.e., speed in the directioon of the mssile) o .
asriecally olades B dianna sndiahetelestris GaBPEhedis for receiving
mssile 120 (in the sane direction). For exanple, if
sidrals adBecoy gramtsmiiter01 GHgermamallyhacugs en affeseta and other

results in a frequency shift of 2 kHz, the
electric components for transmitting signals. Decoy receiver 112 and
decoy ftransmitter 114 may be implemented by a single antenna.
Frequency converter 116 is a basic electronic circuit, which merely
translates or shifts the input frequency by a certain amount.

A threat source, such as a guided missile 120, targets aircraft
100. For example, missile 120 may be an active homing missile, which
uses a radar system to lock onto the target. Missile 120 emits radar radio
waves 122 toward aircraft 100, and detects the radio waves 124 reflected
from aircraft 100.

Aircraft receiver 102 detects radar radio waves emanating from
missile 120 or from components associated with missile 120, such as a

ground station in contact with the missile. Aircraft receiver 102 forwards

the detected radar signal to signal processor 106, which generates a
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gener ated decoy signal would be 10 GHz +/- 4 kHz (the
pl us- m nus sign dependi ng on whether aircraft 100 is
W0 e@vabidBng toward or away frommssile 120), BGI/IL2069/000484
is equivalent to the reflected signal that is expected
to be detected fromaircraft 100. The radar signal is
degmyesiginay basethen dhdeamdeair signak. all heHdecaydigresl isadegigned to
anywhere between 1GHz to 40GHz. The Doppl er shift

f Li I t
o PRt AR 1 S5 gr 8 e Shen, Tho
oo e B g g NS e o

m ssiles. Signal processor 106 (or an equival ent
thé rdopples \effauty eThersighainprocdessonvidg saldudatdscihe fegoehcy of
to a decoy relay signal. The decoy relay signal is in
n n r > a H . 4 . i
ok VicPled TE0HP e A8 brBivad of Filko 399 iy tho Dovplr
rocessor 106 shifts the decoy sigpal, by an .
ef%%ﬂ%m%m intgrasRaUNinbareda the ¥alaaity Yeaior (iR &REpd in the
of approximately 2 GHz. Thus, if the decoy signal is
diesstiopl of hd missie) @fzaircrafé 106, reldigve ttoi thesvgiugityi gector of
shifted by approximately 8 to produce a decoy

GHz,
m%gﬂéyﬂsd gi?wafhefga%e%eé{iértxﬁe?@géeg(grﬁé[egﬁf glieé ﬁéak?é? sgral is 10

proceeds 10 transm
referenced 126 fFi gure 1) , taoward decoy 11%, Aitrcrﬁy
Gllzanid therDopplar aliest resulés dp adraguengyaghifioef £ kilz, the

sufficiently high output power (e.g., approximtely
geHfhtdd descoyr sighbk@aroulé deptifoGHY +dedoyHz (fhe plus-minus sign

depending on whether aircraft 100 is travelling toward or away from
missile 120), as this is equivalent to the reflected signal that is expected to
be detected from aircraft 100. The radar signal is generally on the order
of several GHz, and may range anywhere between 1GHz to 40GHz. The
Doppler shift frequency is generally on the order of several kHz, and may
range anywhere between 10 Hz to 100 KHz, which correlates with
possible radar signals and the typical relative speeds of aircrafts/decoys
respective of missiles.

Signal processor 106 (or an equivalent frequency converter
element) converts the decoy signal to a decoy relay signal. The decoy
relay signal is in the “S” frequency band (i.e., 2-4 GHz), and is preferably
approximately 2 GHz. Accordingly, signal processor 106 shifts the decoy

signal by an appropriate amount which would result in a frequency of
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Decoy receiver 112 receives decoy relay signal 126
fromaircraft transmtter 104, and forwards it to
WO e@guss98y converter 116. Frequency converter BABIL2009/000484
transforns the decoy relay signal to reproduce the
ori ginal decoy signal, by applying the appropriate
apprexishatelp® GHzhilhus, i theedeapyisianaldy eﬂaaﬁs@%m 10 GHz
Thus, if the received decoy relay signal is 2 Gz +/-

& ' Adxinzitélyss tiH3, t du
+/4 4443z tHis %&g@ﬁ%ﬂ%@g@%@é i o produce a

frequéency by app to produce a decoy
signal of 10 - k t is noted that the

d qu?é%}f)?'%ﬁlfqi 'zﬁ_tl%ﬁ'/'n{@( predet ermi ned at both
signal processor 106 and frequency converter 116

(e.g., Aircrafistramsmittequtdd yoroseedsoto dpprewitnthedeapy relay
Alternatively, signal processor 106 may

GHz) .
i g F (R fioRearenagcsif0.f Adtepafit tbansmitter
S‘Q'ﬁ%‘l"sir%&%ﬁggg %%Gt(ﬂé%g 22:’t ed radar s?gnal frequency.

A ft, 100 then t ' f j t
14 S0 PG RaTEaY S ORel PR Abr DT eaty Kt SRyt power
has been established. Frequency converter 116 forwards

(et e approxienatetlyid OWY) & gnalre clegsdegeptiandiy deeoy 114,
which transmts the decoy signal, referencedl28

(Fi gur eq%%oydtré)@éi%értﬂ@”@@e‘i&ﬁ déééytréﬁﬂﬁﬁibh&l de6dyom aircraft

si gnal a signal strength suffici"ent to overcone

the radar signa) ,reflected fromaircraft 1 i €.
traeiiie, 4Ad Sshioaerasyl da. EeaVanEhGanyet iR, 6. Frequenoy

reflected radar signal 124), so that mssile 120 will
coleiartdr dé6dyansfonals ttzBdeosy eathyosignsf teceptioduearthe original

signal 124. Decoy transmitter 116 transmts the decoy
decoy signal, by applying the appropriate translation or shift to the input
decoy relay signal. Thus, if the received decoy relay signal is 2 GHz +/- 4
kHz, then frequency converter 116 shifts this frequency by approximately
8 GHz, to produce a decoy signal of 10 GHz +/- 4 kHz.

It is noted that the frequency shift factor may be predetermined

at both signal processor 106 and frequency converter 116 (e.g., a
constant frequency shift of approximately 8 GHz). Aliernatively, signal
processor 106 may determine the appropriate frequency shift factor to
utilize based on the detected radar signal frequency. Aircraft 100 then
transmits a reference signal to decoy 110 to indicate the frequency shift
factor that has been established.

Frequency converter 116 forwards the recovered decoy signal

to decoy transmitter 114, which transmits the decoy signal, referenced
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signal in all directions, or toward a particul ar

direction corresponding with the trajectory of mssile
WaA2®9/38983 , in accordance with information recRPCTER009/000484

fromaircraft 100) using a directional antenna. Once

m ssile 120 detects decoy signal 128, mssile 120

1280 ¢Rigues 1)0 Mrscdy hwmsnﬁvl@ntmItpansm55|d!@cd;2&|gnals128 at a

and destroys decoy 110, resulting in no (or mnimal)

s@iﬁ\gﬁﬁhgg@ 3 Lﬁﬁ?{?ﬁ‘%ﬁgy écrpgﬁé‘ocbgd réél?t( é@ﬁap réfl@8&d from

sufficiently large such that mssile 120 does not cg<
airghatt ol A (legardecmosignal k48 drasdacalrPaiehhalensiy hh?@@ reflected
been transmtted by decoy 110. Simlarly, decoy signal

rad3B sigidl 12e1)! sanseit iedilbef20 wildetedteddby Bimalel énstead
sufficient proximty to aircraft 100 to have al ready

of RGP B 2 SRR SHIBEP ] rERECAGERY cocoy
(i.e., 2-4 G4z), and further preferabl S
SI@wrlaxalhﬂtr@pyogsggz toward apagisidan ;r@cggnaq‘rgrrespondmg with
frequency that is significantly | ower than the

thé rtegjeerry offmidyilet 1204i.esiignatcordadcehvith inforalatidry received
attenuated through air. I't is noted that generating

frdufegr g PHRealoRl d5RoET) ° copond to radar

signals over a wide frequency range. Since the deco )(
rel ay &npramissik 120rdeleets dé@oms'gnar%em@smeh ocks on

does not rapidly attenuate through the air, decoy

tor gady sitmal %tuall@owﬁiésn@ 1 2@Chitslesmy déﬁrowedecndy 110,
decoy 110 is si tuat ed quite far fromaircraft 100

regul’u%g in ng' (S rarr}ﬁﬁm?él S(fé’rﬁaal {38CPSk 100. It is noted that the

distance between decoy 110 and aircraft 100 must be sufficiently large
such that missile 120 does not lock on to aircraft 100 even after decoy
signal 128 has been transmitted by decoy 110. Similarly, decoy signal
128 must be transmitted before missile 120 has reached sufficient
proximity to aircraft 100 to have already locked onto aircraft 100.

The frequency of the decoy relay signal is preferably in the “S”
frequency band (i.e., 2-4 GHz), and further preferably is approximately 2
GHz, but may generally be any frequency that is significantly lower than
the frequency of the threat signal, and which is slowly attenuated through
air. It is noted that generating the decoy relay signal involves simple
conversion schemes, enabling the decoy to easily respond to radar

signals over a wide frequency range. Since the decoy relay signal 126 is

15~



10

15

20

neters away). This also allows decoy 110 to be
detached (i.e., not towed) fromaircraft 100.

wao-enovhsesdsdre, even if decoy relay signal 126 rREH2809/000484

mssile 120, it will not affect the guidance system of

m ssile 120, which will still lock on to dec 10 )
tranegitigdcal,a fiepigncyp thatdogs aet sanidly Altentzte témugﬁ;he air,
initiate a calibration process to conpensate for

decequensy signd t19rs bbhad tonazwly deceyp 110, fovequifrdscoy 110 is
converter 116 of decoy 110. Such inaccuracies could

S e PSSR 0030, S ES BF 0 v

requests fraoam.decoy 110 to transmit a test siarz_al
metess avawhel his Alstiallomsndesoyddéyta be setached (l.eadot towed)
Aircraft 100 detects the test signal, and calibrates

fione dlasrast 1edayFartheamors, avear fadscoyirelayt bigjritt 126 adaches
test signal. For exanple, if decoy 110 transmts a

o AR e Sy s el GRS Focsncn

aircraft 100 conEensates for the anticipated error, by
stlileclaenitaglasoy kip afiesderiosional 4¢8damheensgentas a
result, the decoy signal 128 wll still be accurate,

even af pgcrafid 08 ridly initiateda eedibbatidn proessy te covepémsate for
116 of decoy 110. This calibration process facilitates

RSP Bt o bl 16 ofcecoy

118 S5k oot apsd e DS 94 4cHSRp BN 138 o
i ncludes basic transmitter andreceiver conponents and

sRgRiYiffeld R0 Ueas Ywhab ueas eintengéd! t iAlEcraftn 100 requests from
decoy 110 to transmit a test signal prior to the transmission of decoy relay
signal 126. Aircraft 100 detects the test signal, and calibrates the decoy
relay signal in accordance with the detected test signal. For example, if
decoy 110 transmits a test signal of 8 GHz + 0.5 kHz (i.e., introducing an
error of +0.5 kHz), then signal processor 106 of aircraft 100 compensates
for the anticipated error, by subtracting 0.5 kHz from decoy relay signal
126. As a result, the decoy signal 128 will still be accurate, even after the
error introduced by frequency converter 116 of decoy 110. This
calibration process facilitates the implementation of decoy 110 with a
small, low power consumption, and inexpensive frequency converter.

It is noted that decoy 110 contains minimal hardware and

processing power. Decoy 110 simply includes basic transmitter and

-16-



10

15

20

m ni mal wei ght and cost. The majority of the
processing capability required to generate and
W@ r@ng3e983 t he appropriate decoy signal is di spRGEU.2009/000484
aircraft 100. If decoy 110 is detached from ai rcraft
100 (i.e., not towed), then signal processor 106 ﬁ
regei@in conuponeRisadict ianSiMmpep Hrasueasiave conyeriale nresu ting in
aircraft 100 and decoy 110 when cal cul ating the

Tolc M BhFicr!  tPhéenidjengmdft etk byratessind O€apabilit
m&ﬁcord?@iﬂw SI gnal processorJ con‘penggt es fg}gt hep y

reg(glfr' t onal 22 gﬁgﬁét &)eepéﬁgf]owga#é@efé@nm@s 8itbosed

ai rc_raft 100 and m ssile 120. Aircraft 100 may contain
ommlrcraff d08ecoys simlar to decoy 110, to deal with
threats fromnultiple sources. Aircraft 100 nay

di Scharlaae%gwm % demisod fionh aeealisino (ild., det cowety), then
is towed n aircraft 100 may reuse decoy 110 for

anot her threat it remains I
SighpbrorgssatnPBemusks FEpaint TaE st Adfudnal Doppler effect
identify a detected signal as being a decoy signal
bétweers aircraft 190 daadogeconddid when caleylating the dsﬂquwed decoy
certain characteristics, such as the direction or a

siQHSFH b fré(ﬁ§nﬁ’ﬁe6‘!ﬂ“ﬂé‘é¢>9ﬁ Ompﬂ%%ér@iﬂglw%lghﬁhpiocessor 106

si gnal “processor 106 adds a "feedback

cqrggw%ggg?ve? Mes ggltlonal gng%?oé(ﬁececl B¥tfeddhe WiHoFdtt 100

and decoy 100, as well as the Doppler effect between aircraft 100 and
missile 120.

Aircraft 100 may contain multiple decoys similar to decoy 110, to
deal with threats from multiple sources. Aircraft 100 may discharge
multiple decoys simultaneously. If decoy 110 is towed, than aircraft 100
may reuse decoy 110 for another threat if it remains usable after a first
threat has subsided.

Aircraft receiver 102 may identify a detected signal as being a
decoy signal (transmitted by decoy transmitter 114), based on certain
characteristics, such as the direction or a specific type of modulation
imposed on the signal. Accordingly, signal processor 106 adds a
“feedback loop prevention code” to the decoy relay signal, which can be
identified by aircraft 100. As a result, aircraft 100 will not mistakenly

consider a detected decoy signal as being a radar.signal, thereby avoiding
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identified by aircraft 100. As a result, aircraft 100
wi Il not m stakenly consider a detected decoy signal

W@3000a38983 a radar signal, thereby avoi di ngan ePCDN2003000484

"feedback | oop" between the aircraft and the decoy.

ahBrioPRHRAC KebaBRAR B Y We%‘?{jﬁézal%%hggﬁa @%faeﬁgy. The

that 1t I's not noticeabl e by n ssi

interfere with the mssile guidance and trackin _
ffﬁ%‘i@%‘?ﬁ bﬁp Rrevenifqn @@derk%@geism%éucaébayltmm%motrceable by
transmt any signals until after decoy 110 has

miesiée V&0, dendywillehely irteders wWih the migstiseglidaMie and tracking
undesi rabl e transni ssions and i nterference. Reference

' de i [ kS ti .
ISR AR G, o, S50t 0860 oF LB g drapemic any
Wth an aircraft having a decoy, operative in _
signals e WPt %‘Pﬁx\(hm% ditsodereivedotecoy delayl signal 126, to
technique. In procedure 152, a threat signal froma

préverdtarspoundesirablietrantrissibnsraril ftedbendd t h
reference to Figure 1, aircraft receiver 102 detects a

radar rpgdgj ' 1t issi.leg 120 or ,a .
gr ound g%;%eyr?%g%o%@té@g@?ﬂ? rﬁﬁggﬁ%/eg’]ﬂ@f”cﬁn's a schematic
.BrPCEdure 154, a decoy relay signal is produced based
illggtrafiengef <z ragthod dfor gererating ke deseyy signalywithgaal aircraft
having a frequency which is significantly | ower than

haviegl a dpeuygopdrative ihhaessrdaheaalith Hrbthbr @mbsdiment of the
slowy attenuated through the air. Wth reference to

SR Tl SEPTORRINE g o ITEAL S04l i 'a threat
change in perceived frequency of the aircraft due to

sQuise is detected at an aircraft. “With reference to Figure 1, aircraft

receiver 102 detects a radar radio signal 122 transmitted by missile 120 or

a ground station associated with missile 120.

In procedure 154, a decoy relay signal is produced based on the
detected threat signal, the decoy relay signal having a frequency which is
significantly lower than the frequency of the threat signal, and which is
slowly attenuated through the air. With reference to Figure 2, signal
processor 106 transforms radar signal 122 to a decoy signal (which takes
into account the change in perceived frequency of the aircraft due to the
Doppler effect), and then shifts the decoy signal by an appropriate amount
to produce a decoy relay signal. The decoy relay signal is preferably at a

frequency in the “S-band”, and further preferably is approximately 2 GHz.

Alternatively, signal processor 106 directly determines decoy relay signal
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Doppl er effect), and then shifts the decoy signal by
an appropriate anount to produce a decoy relay signal.

\Ndhmmdam&y relay signal is preferably at a frepUBHQPOY000484

the "S-band", and further preferably is approxi mately

2 Gz. Alternativel y, signal processor 106 directly

basedr onndbe ddetscted dlrestgsigraisedSignal hproeessared 06 further
threat signal. Signal processor 106 further optionally

oéﬁéﬁaﬁ*y BRI élﬁaﬁlcﬁ%?ec&ie bP#b&LRe e m%edé%)‘?}‘ega‘i) §1§nﬁll (i

S|gna (1.e feedb 'oop prevention code’

f%@ﬁ?%ékiéé' BorSRBrTanG ey st @ 25 RAStgElasg type of

decoy signal as being a threat S|gnal In procedure
mBB)latione toensurey thatgautrafs t00adosst netl mistakemly consider a
aircraft to a decoy. Wth reference to Figure 1,

détdctéadidedoyad decoy rel ay
signal 126 toggg!:gsrbreg@gl%/gﬁeé fgg‘faqidecoy 110, after

decoy 110 has been sch ed from aircraf
Ai rcrafh PFOGRS q}ﬂ"n' ggb 9yor§l'?36r$é9n ﬁ'@nﬁmﬂ@% from the
a reference signal to decoy 110, for use in

aigletadt o rd cigcoye Withyrefergrde to rFlgumseldualecﬁBIrarmnltter 104
recei ved decoy relay signal is converted to a decoy

trah8pls atdéd vert snlq‘ﬂéélmi@ft@r P@cé:l\/ﬁl’”ﬁzzof Jecoy 110,

frequency co convert
26 to a d n n, pr.oced 160 the dec
aée ndPCOY 5 5@ g t@% epy 6“$ h?égﬁacgwquwpr?gf e'lr(gince Aircraft
to Figure 1, decoy transmtter 114 transmts decoy
trangmiliter1 284 Menowptiopaly g8 tramsthitsa meferidneeldignal to decoy
whi ch | ocks on to
110, for use in determining the decoy signal.

[n procedure 158, the received decoy relay signal is converted
to a decoy signal at the decoy. With reference to Figure 2, frequency
converter 116 converts decoy relay signal 126 to a decoy signal.

In procedure 160, the decoy signal is transmitted from the
decoy. With reference to Figure 1, decoy transmitter 114 transmits decoy
signal 128. - Decoy signal 128 reaches missile 120, which locks on to
decoy 110 instead of aircraft 100.

It will be appreciated by persons skilled in the art that the

disclosed technique is not limited to what has been particularly shown and

described hereinabove.
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decoy 110 instead of aircraft 100. It will be
appreci ated by persons skilled in the art that the

waele@elsssesl t echnique is not limted to what haBCTEH2009/000484

particul arly shown and descri bed herei nabove. CLAI M5 1.
A decoy arrangenent for an_aircraft having at |east
one decoy isolated from sdebAMEraft, said
arrangenent conprising an aircraft relay disposed in

1sai A aleavyafdrraryemendefory anebayralt SRMAE ot RAls! 8ne decoy
decoy, said aircraft relay conprising: an aircraft

recgy .eClL neat signal .froma threat .
sougg\éfgfeg TS‘rIB;%a '@r%}t@%@r%?’o?”ﬁPngﬁf'ﬁgC%m@é@H}g an aircraft
relay signal o based on said threat signal, said decoy

rel éé/layi glﬁapSﬂdvmngaw RiretRiénandwai decaoys relaynidisposad yn said
| ower than the frequency of said threat signal, and

whi dbcog, sl owly attenuated through air; and an

aircraft transmtter, for transmtting said decoy

o, SRR BBERY o, oY 1 g ecoy
relay si gnaénferaicr)cr;pa?‘tairgcgiiv;?,r ?cf)rt ;detecting a threat signal from a
threat source;
a signal processor, for producing a decoy relay signal
based on said threat signal, said decoy relay signal having a
frequency which is significantly lower than the frequency of said
threat signal, and which is slowly attenuated through air; and
an aircraft transmitter, for transmitting said decoy relay
signal to said decoy,
said decoy relay comprising:
a decoy receiver, for recéiving said decoy relay signal from
said aircraft;
a frequency converter, for converting said decoy relay

signal into a decoy signal; and

a decoy transmitter, for transmitting said decoy signal.

2. The arrangement according to claim 1, wherein the frequency of said

decoy relay signal is between approximately 2-4 GHz.
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a frequency converter, for converting said decoy rel ay
signal into a decoy signhal; and o a decoy transmtter,

wo 2009118883 M tti ng sai d decoy signal. 2. The arPGRH2O®I00484
according to claim1, wherein the frequency of said
decoy relay signal is between approximtely 2-4 GHz. 3.
The arrangement according to claim1, wherein said
decoy signal is transmtted at an intensity which is

3gr eZher atraagetienti accorsling tofclaine 1, efhergin gaidfdecay signal is
threat signal reflecting fromsaid aircraft. 4. The

2" RARSHRREA%CGR IR, W3 egr’é%?éretﬁbr?%hé ARSIty Of the

alrcra arrangenen

accor ng to,cl 1, wher ecoy i hed
Fr omTaaiprot Sarroat S'ﬁﬁ@&éﬁ%&ﬁ@n& %@Eﬁ?
claim1l, wherein said decoy is discharged fron1sa|d

aircraft during the flight. 7. The arrangenent
according to claim1, vvherein said threat signal is a

d
4ra fl‘heséﬁﬁﬁgen?e %@cpr i sor h ch'ﬁg'tﬁ;ﬁ éé?(fjeedb Cliis towed

Wher el'n sail urther a

Ioo prevention code to said decoy relay signal. 9.

The rSaK é@ﬁ%ﬁ& according to claim$8, wherein said

feedback | oop prevention code is selected fromthe

list consisting of:a direction of said decoy relay

signal; and
5. The arrangement according to claim 1, wherein said decoy is

detached from said aircraft.

6. The arrangement according to claim 1, wherein said decoy is

discharged from said aircraft during the flight.

7. The arrangement according to claim 1, wherein said threat signal is a

radar signal.

8. The arrangement according to claim 1, wherein said signal processor
further adds a feedback loop prevention code to said decoy relay

signal.

9. The arrangement according to claim 8, wherein said feedback loop

prevention code is selected from the list consisting of:
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a type of nodul ation of said decoy relay signal. 10.
The arrangenent according to claiml, wherein said

WG R@nabs9pF ocessor conpensates for inaccuraci esPCHIIL20@9/000484

conversion of said decoy relay signal to said decoy
signal at said decoy. 11. The arrangenent according to

cl ai m 1@, dindeticn of saidldecoyatlagrsigrak@nd-onpensat es
for inaccuracies by calibrating said decoy rel ay

signal i C i [ ; mtted by

sai d deéﬁgt)yﬁ %e%@g@tmgf g?itrogﬁ%%%g?@ céclgﬁg!s'ng to

claim1, wherein said aircraft transmtter further
transmits a reference signal to said decoy, and

wherei n said frequency converter converts said decoy

10e! Thesagaagenmént secaordires try cleigna) wiheirein saiddsignal processor
reference signal. 13. A decoy arrangenent for an

air ' t; : Yl r '
ai r EPRiner ol icR InaEBSlachE TR CORRRIGH of 2 Wby relay
relay disposed in said ajrcraft, and a decoy rel ay

di spie torsaidideceycyignakal saigi deeR-t rel ay

conprising:an aircraft receiver, for detecting a

threat signal froma threat source; a signa

processor, for producing a decoy relay signal based on

1921 FH" hngeMdhe YRDr8IHY SB dcRFHOY16.6 iKerdiA"¥aid S signal
processor compensates for inaccuracies by calibrating said decoy
relay signal in accordance with a test signal transmitted by said

decoy relay.

12. The arrangement according to claim 1, wherein said aircraft
transmitter further transmits a reference signal to said decoy, and
wherein said frequency converter converts said decoy relay signal

into said decoy signal using said reference signal.

13. A decoy arrangement for an aircraft having at least one decoy
isolated from said aircraft, said arrangement comprising an aircraft
relay disposed in said aircraft, and a decoy relay disposed in said
decoy,

said aircraft relay comprising:
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calibrated in accordance with a test signal received
fromsaid decoy relay, to conpensate for inaccuracies

WO poogass¥sziecoy relay; and an aircraft transm tREF/IL20@Y000484

transmtting said decoy relay signal to said decoy,

sai d decoy relay conprising: a decoy receiver, for

recei vi ng sairnd altetaly regedsersifonadletectimgsai threiat csighal from a
a frequency converter, for converting said decoy rel ay

si gnal y signal; and a decoy transmtter,
for transrﬁ%}t%oggegal d decoy signal. 14. The

arr angenent accordl ng to cl al]{&l erein said deco {/ )
rel ay signalP $6Nal Preeesstly B WCl8g g desay: rglay signal
| oner than the frequency of said threat signal, and

whi ch i daseavwbn sHitl ethvedtedignial,owhlerainy sattbdeéoya’elaw signal is
for generating a decoy signal with an aircraft having

at | eaSEaﬂBFatQSCWPFEBWéI% Wﬂ@aﬁé% ?féfqgl arHcgi jeltf* from said

met hod risin rocedures o r eat
si gnal fron1a hreat source at_said aircraft;

produci H§CRYd tpetorpengata fardvagceracias i seiddesqy relay;
threat signal, said decoy relay signal having a
f r equengndwhi ch is si gnificantly | ower than the
frequency of said threat signal, and which
an aircraft transmitter, for transmitting said decoy relay
signal to said decoy,
said decoy relay comprising:
a decoy receiver, for receiving said decoy relay signal from
said aircraft;
a frequency converter, for converting said decoy relay

signal into a decoy signal; and

a decoy transmitter, for transmitting said decoy signal.

14. The arrangement according to claim 13, wherein said decoy relay
signal has a frequency which is significantly lower than the frequency

of said threat signal, and which is slowly attenuated through air.

15. A method for generating a decoy signal with an aircraft having at
least one decoy isolated from said aircraft, the method comprising

the procedures of:
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is slowy attenuated through air; transmtting said
decoy relay signal fromsaid aircraft to said decoy;

W@ ow9asd98hg sai d received decoy relay signal tRCHIREENP0484

signal at said decoy; and transmtting said decoy
signal from said decoy. 16. The method according to

cl ai m 18etedtimgearintéat digegleonyadhreatisbuteemi said ajreraft;
signal is between apprOX|nater 2-4 GHz. 17. The

met hod ﬁ?&@ﬁ@lhggawegéf'rgl rShded Al SSRE Q:!étected threat

si gnal ran at a ensity which 1s greater

than,the intensity of the refl ctlon of sajd thre .
si ghlINglef $ack | FRCTY oFFISYi @'%n@cr*%ﬁ“{'nglsa #fﬁQUﬁQFMO(Wh'Ch Is

according to claim 15, wherein said threat signal is a
r adgigraficgnally IdWer e thes fredjuetcyr ofi sajdtthreabsignab, and which
further |ncluding addi ng a feedback | oop prevention

cod %Bvﬂ?a(it rtgyﬁyv%ebgnal 20. The net hod

according’to clal rein said feedback | oop
prevention code is s cted

fomthel st con |stn id
oo aleDsTRENG Sa dEuBE sp b RgNal B SR Al sal
of nodul ation of said decoy relay signal. 2 1. The
met dedogccording to claim15, wherein said procedure
of producing a decoy relay signal includes
conmpensabh08rifY said received decoy relay signal to a decoy signal at
said decoy; and

transmitting said decoy signal from said decoy.

16. The method according to claim 15, wherein the frequency of said

decoy relay signal is between approximately 2-4 GHz.

17. The method according to claim 15, wherein said decoy signal is
transmitted at an intensity which is greater than the intensity of the

reflection of said threat signal reflecting from said aircraft.

18. The method according to claim 15, wherein said threat signal is a

radar signal.

19. The method according to claim 15, further including adding a

feedback loop prevention code to said decoy relay signal.
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i naccuracies in the conversion of said decoy rel ay
signal to said decoy signal at said decoy. 22. The

woreaobosBddtcording to claim2 1, wherein said sPQHHI2009/000484

processor conpensates for inaccuracies by calibrating
said decoy relay signal in accordance with a test
signal transmtted by said decoy. 23. The nethod
according to claim15, wherein said aircraft

2@; f“gﬁgg?ﬁ@ﬁwofdug%ﬁ?dihpa%”Z:Igﬁ'pa1@?“\%%?@??1 HaiPafeddback loop

coy, an
converts said decoy relay . si | jnto said degcoy
si gREgvandiarycededs ﬁé@%ﬁé@fﬂﬁgﬁdﬁﬁ cORSISAiNg:Phod f or
generating a decoy signal with an aircraft having at

| east oaealirbution ofsdidtdecdy etayg@ighal; aodaft, the
nmet hod conprising the procedures of:detecting a threat

signal fr t At ' h{, G ;
pr oduci %&9%3)&[@98?5@@%?%&#%d%gds)gaél%g%g@%" det ect ed
threat signal, wherein said decoy relay signal is

calibrated in accordance with a test signal received
fromsaid decoy, to conpensate for inaccuracies in

erern sail requency converter

2%ai Theeenethdd aaceortdingotos ailaindedby wheeginsisgichl pfoaadure of

said aircraft to said decoy; converting said received
gﬁgﬁ?’ocﬁﬁéiﬁé SL9M8LcdY FeRRFO%iGhANAncideS! EHHRfaMsating for
inaccuracies in the conversion of said decoy relay signal to said

decoy signal at said decoy.

22. The method according to claim 21, wherein said signal processor
compensates for inaccuracies by calibrating said decoy relay signal

in accordance with a test signal transmitted by said decoy.

23. The method according to claim 15, wherein said aircraft transmitter
further transmits a reference signal to said decoy, and wherein said
frequency converter converts said decoy relay signal into said decoy

signal using said reference signal.

24. A method for generating a decoy signal with an aircraft having at
least one decoy isolated from said aircraft, the method comprising

the procedures of:
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transmtting said decoy signal fromsaid decoy. 25.
The nmet hod according to claim 24, wherein said decoy

wo 2009438983 nal has a frequency which is signifiPEF1L2909/000484
| oner than the frequency of said threat signal, and

which is slowmy attenuated through air. o
detecting a threat signal from athreat source at said aircraft;

producing a decoy relay signal based on said detected threat
signal, wherein said decoy relay signal is calibrated in accordance
with a test signal received from said decoy, to compensate for

5 inaccuracies in said decoy;

transmitting said decoy relay signal from said aircraft to said
decoy;

converting said received decoy relay signal to a decoy signal at
said decoy; and

10 transmitting said decoy signal from said decoy.

25. The method according to claim 24, wherein said decoy relay signal
has a frequency which is significantly lower than the frequency of
said threat signal, and which is slowly attenuated through air.

15

-26-



