5

- WD 20091138983PCT/ M2009/ 000484 Al RCRAFT DECOY
ARRANGEMENT FI ELD OF THE DI SCLOSED TECHNI QUE

The di scl osed technique relates to aircraft mssile
dBPERA* BBy st ens, in general, and to an ai PEFEP09/000484

decoy arrangenent and nethod for generating and

transmtting a AeReRrAETPEcOV w -
BACKGROUND OF THE D ﬁo@gb q*éﬁ'ﬁ? %FNTai rcraft
warfare generally involves the | aunching of rockets
ro or guided mssiles that target an aircraft. A

gui ded m ssil e Lnal | j sm_whi ch
directs the miégpf’ed?ﬁ%ﬁgbﬂ%ﬁaﬁﬂ B novi ng

t ar get durr' ng the mssile trajectory (i.e., horning).

For exanpl b? disclosed afechnitgia igladrs dedaineredi Indssite siefense
known as a heat seeking mssile, detects the infrared

r aHSIRMSringganeraldang to v aitoral detey grangbmeak hadshethbd for
expelled fromthe jet engines) to provide gui dance.
Argrnesating ped trhngmittiag @edeveysgna nnigariasgd on radar,
in which the mssile or a radar ground station

transmts radio waves toward the target, and then the

m ssile detects the return signal reflected by the

target. AHACRERUUND OFTHEDISCIOSEN FECAREUESY °°
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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
infraréd 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 guidénce. 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 detecis the radar signal transmitted foward
the aircraft, and then transmits a decoy signal having the appropriate

signal parameters to deceive the missile into identifying the decoy as the



signal paraneters to deceive the mssile into

i dentifying the decoy asthf.V\f) ded t e

2009/ 138983PCT/ 112009/ 0004 i nt ende ar ge .e.,

t F@AP1&%F t). The nissile proceeds to targé’F_(ff'W_@"g"’“"“s“
decoy, which is eventually destroyed by the m33| l e, _
whiihende@itdiged §larege éch%fcgcaTl‘i& rr@ifs%q)ﬁ‘ég%a st Wrget the

nmust contaln substanti a ( ﬁtSSI n P A and
oS e S s . N
CodREoy! Wrich OLEhA? kB B Re' pisw il Svoicing
[ ible for the aircraft to
GoPRIEYBHD o airt ; Subi Rlashy smistgoniais ubs@niiat ronessing
to transmt the required data to the decoy. The 3
ai PEVEF Bnd«ppseilitiesnuhigb asidsopeight as galbancestand additional

such as what type of signal to transmt and in which
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decoy. The data transmi ssion is generally _
acconpl i sheid atso Ipassibéslifsrtredaatit tol ﬁ@tecﬁﬁ@s@%ah from the
optical fiber cables connecting the aircraft to the

Cabre o het Go ne 5 PR TR g Rlodbor. he
 e4iRER My deHd tAY ety Vet baRrlte A chOLS Smat type of
signal to transmit and in which direction, and may monitor the status of the
decoy. The data transmission is generally accomplished with a dedicated
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 oufside 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. Aliemnatively, the aircraft may fransmit the required

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

aircraft,
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the decoy is deployed. Such a cable also adds to the
overall weight of the l1l5aircraft. The decoy

is t cally attached to the aircraft, also
ol rEBpatoue

3c§98c3ecoy". Accordi ngly, the connectin
can also be used to transmt data between the

aircraft apg. - ' tcby @fgnal
t he ai rcrA aﬁ%ﬂbp %’éﬁ?@%paﬁménéqu@tj@?? gir?sﬁi:;[ @g&;{? gausicng an;j na
wi, rele C ni_catj LK i yel :
aperae Ry BELHERT it 7R 3 sifitarifoliERt, 1 the rgler sional
prior to deploynment, whjile the decoy ,js still .0 d

P Hetagted pirihe daneytio, loegalssier, 11156659 Gtk AStEt 15 own
A particular problemarises due to the fact atépat t hai
déeosgmiitashsional and rmistakenby, cenidercit 49 besthg ragagisignal from
frequency to the radar -signal detected by the decoy .

f tenrhissilayi wsulting The deniwousyfassbeck Ipee. owimilarly, if the
transmtted signal and m stakenly consider it to be

t BfciA0RY opérgtieb thr detebt tHee radarssigealr asdilto icogninnnigate this
conti nuous feedback loop. Simlarly, if the aircraft

| $nfORRAIRS M8 ik d8d@Rt thBealradd raap ddieendhé odecoy signal

conmuni cate this information to the decoy, the

al ! d'BY Ynf/ SiRlddrieRspe thé thddf signal
tlﬁr[?ﬁé@g?% a ﬁhggéﬁgﬂﬁyﬁgﬁspger itI to be the radar 9
sk'g)nai from[t he m ssile: 10US Patent No. 7,142,148 to
EAOFLHE ME5HPt | ed " Towed decoy and met hod of

I mprovin he same",_i irected to a f. d
arr angerrgr'é Paden 0aT=1§?31418 tﬂ iq'faﬂh ep&;&%@%\@%@ﬁeﬁ%and
aircraft includes a receiving antenna, a transmtti na
amethed of indpraving teysame s inidiested te agaweddglaroy Arrangement
devi ce, which may include the aircraft janmm ng .
edor anedteraft having a fowed decoy. The aircraft includes a receiving
antenna, a fransmitting 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 transmitling
antenna transmits 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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15 The receiving antenna detects a threatening signal
froma threat source (e.g., a mssile or homng
devi ce?, and the anal ysis and noi se signal generati ng

AP 2B Fer at es a noi se-signal, which is t PAREF8PMRES

to a higher frequency that is rapidly attenuated

{ ';.;e%gygs Fhé -tram?orme@ﬁgjsgté@?ﬂ gmég ha dn{f;géem gg'd{as chieits the

rmed noise signal to coy.

fr ney..of _the transformed noi konal, is . .

o RER A sidal ok, 2R i Cafor Bl P PR e Fregivesional to
about 77 GHz wth 100Hz, bandwi dt h. The_ deco

| HEPUIEIIENGYeeh 8 HoeaPRIg SIORYaRRY (TPYERIL The decoy
transformation, and a transmtter with a transmtti ng\
arffagitter thern depgmits clbievneige signalda the digction of the threat
2009/ 138983PCT/ | L2009/ 000484 receives the

t renstdr ned noi se signal fromthe aircraft, and

converts the received signal back to a noise signal,

by shiftilg§ tihatehecdioed, 804485 tto thehi equitey Wircless
the threatening signal and anplifying it. The decoy

t rediddUhiciort RO fiontoWelBsuiidgaldideRof | @ARMmittBr (ththe host

direction of the threat
aircraft’, is directed to a method of communication between a towed
decoy transmitter and the host aircraft using a two-way wireless
communication link. Both the host aircraft and the towed decoy include an
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 elecironic countermeasure (ECM) output signa! in fore
and aft directions, such that an RF based tracking missile will lock on to
the decoy rather than the aircraft. Operational control signafé, such as fo
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
send an operational adjust signal to the transmiﬁer to modify the relevant
parameters. Built-in-test (BIT) circuitry in the decoy monitors performance

specifications of the decoy fransmitter, and this information can be

transmitted as a BIT data signal to the host aircraft wireless transceiver

-4



5 -source. US Patent No. 6,804,495 to Duthie, entitled
"Wreless communi cator |ink fromtowed/surrogate '
deco% transmitter to the host aircraft", is directed

t WOLUEPNEd of communi cation between a t owedCHEEH/000484
transmtter and the host aircraft using a two-way

W fr6inethe thied | \GiRéI88 tianBKeivBIOt FhENfbst Sireraft operational
u

aircraft and the fowed decoy include an RF wirel ess

”E&ﬁgﬁb}‘%aﬁoﬁf%%“ /Nt ghgsSid | Aues. N9RL o

aircraft transmts a qrve ST gnal

comsTaeeh: oSt il gy Who iR ”E%ﬁhﬁrew The

trans ts an RF el ectronic _counterneasure

o RRSTBULRYY RATqrmanes dnfpsmafian Aney dier e%mm&cat%éhrough the

that an RF based tracking mssile will lock on to the
de@dsiingataneboardaRFt IRCMi poteana. oGptheathoshagirarafit and decoy
signals, such as to nodify performance paraneters in

t nigroayon dhe decnysnf tavedalblepmatites than through the wireless

communication link. In circumstances with multiple host aircrafts and
decoys, each host aircraft or decoy may transmit or receive data from
another host aircraft or decoy. For example, a master host aircraft
responsible for overall deployment sfrategy can control the RF ECM signal
of any dec;by.

UK Patent No. GB 2,303,755 to Morand, entitied “Elecironic
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 subply
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
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host aircraft wireless transceiver to the towed decoy
Wi rel ess transceiver through the wireless |ink. The
operational control of the decoy can then 20 se

nd an
opePAPIEY  adj ust signal to the transm ttelPCT’H‘z"”"’“““s“
nodify the relevant paranmeters. Built-in-test (BIT)
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c FERRNRA. SKFangererepyphndar rademgs it fropkand back of the
information to the pilot. The operational perfornance
i rAuHiaRy idavicemy Dee commuiater éu controlieth hyhéhes received logic
exi sting on-board RF ECM antenna on the host aircraft
arsipreide,on ancoedareeonith vhadissrothe thfeatvaiih dohe of babbRInd the
than through the wirel ess communication link. In

CiauxiiaBy @aoiRe. WIhb jamning | Sohlshapi b tahbmitttfover a single
decoys, each host aircraft or decoy may transmt or
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exanp e, a master host air responsi
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for an aircraft, whi ch includes a towed auxili ary

d9§?"8§ that can be



15 deployed fromthe aircraft during flight. The
auxiliary device is connected to the aircraft with a

towi ng cable. A primary receiver on the airgyr :
d‘gp@&‘{%@‘?%ci dent radioelectric signals rel aﬁ"ﬂ%&{mgwgm
threat, and a generator circuit produces a janm ng

- signal and @@@gﬁ%ﬂ@rs&mb ANYQOE the
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around the tow ng cabl'e, and the |qgic signals and
f cqraVigar 1 Fecay ATENGRETAN feiaB AICrET PRYIR Blapdr oe decoy
l'inks. The feed current powers all the internal |
ciisalatedsTrom thee zirexifl.i dme desaycayThe towedi by g gigraft or
is applied to a WO 2009/138983PCT/ 1L2009/ 000484 )
prawagidd from tindaromitecThegidefi inejudes| arairaraiyrelay, which
transmtting anplifier, and an ultra high frequency .
CQARNUYSS Ohn HieraFpiadbRks oidgigedls processor, and an aircrait
-transrﬁitter. The décoy includes a decoy relay, Whi_ch includes a decoy
receiver, a frequency converter, and a decoy transmitter. The aircraft
receiver detects a threat signél, such as a radar signal, from a threat
sourcé targeting the'aircra-ft, such as a missile or a_ground station
‘associated with the missile. The sign'al‘proceSsor'—produces_a_decoy rela'y
signal based on the threat signal. The frequency of the decoy relay signal |
is significantly lower than the fr_equency of the threat Signa(, énd is slowly
attenuated through air. The 'signai processor may caiibfate the decoy
relay signal in accordance with a te’st'signal received from the decoy're_lay,
to compensate for inaccuracies in t_h_e decoy relay. The aircraft transmitter
transmits' the decoy relay signal ah'd an optional reference signé'l io the
decoy. The de_coy receiver receives the decoy relay signalrand'optibnal
reference signal from the aircraft. The frequency converier converts the
decoy relay signal into a decoy sig'nal, which is transmitted by the decoy

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

decoy rather than the aircrait.



transm ssion of the jamm ng signal fromeither a
front antenna or a rear antenna, arranged
ctively under radones at the front and %ﬁﬁi
ém%ﬁéﬁliary devi ce. The commutator is co 5gﬁk%um
by the received logic signals, in accordance with

whet her tnﬁaﬁwrﬁéﬁcéﬁ%itﬁ ééoﬁbcieéed’rteaﬁhwé e is further
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DI SCLOSED TECHNI QUE I n accordance with the

di theeai segraeciangetingethet aiserafti suchhas pnissilacar 2 ghewns station
arrangenent for an aircraft having at | east one decoy

i sadsatiated wiimthéenissiier aThe nidtbod dertiyemingiudes ttbegmtotsdure
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the aircraft or detached fromthe aircraft. The

ali 6f%r@ﬁhclh?0é deesy a8l sighal based ay, thehilstectet threas signal.
an aircraft recei'ver, "a signal processor, and an

Tr?é %feh 5rﬂtﬁé gh@aﬁ%@hau 7S sififfoaRtiga6@%r than the

|nc u ecoy receiver, a frequency
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ron1a Lhrea 10 Ce. tar%ﬂ_lng ﬁb ianal

ai af*feavsﬁlaﬂa cajfatgd in grFRIHENSE AR test signa
associated with the mssile. The signal processor
priegeived fepngdaedeceyajo Qogmnsaéﬁs&r ipaceyacias, Bathe decoy.
signal. The frequency of the decoy relay signal is
sithe inethod Ifyrtheminciudem théeréceduen of todnsrhidting temtdecoy
signal, and is slowy attenuated .through air. The

snr@l@@'s@weﬁa 2P optiinat péfekridessig g fideethe dibcrafilt@yhe decoy,
signal Tn accordance with a test signal received from

he decoy rel ay. ransnmitter transmts
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decoy relay signal into a decoy S|gnal mhlch is
transmtted by the decoy transmtter. The t hr eat
source detects the decoy signal -and | ocks onto the
decoy rather than the aircraft. WO

2009/ 138983PCT/ 1L2009/ 000484 | n accordance with the
di scl osed technique, there is further
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provi ded a nethod for generating a decoy signal with
an aircraft having at |east one decoy isolated from
the aircraft. The method includes the procedure of

d¥PEUPIE3a threat signal, such as a radar SFYHAN0000454

froma 5 threat source targeting the aircraft, such

as a mssile E?m i 13;;@@3’%& tth the

m ssile. The Br?é't%o% urt erélwng udes the pgodc;gedure of
produci n d I ' .base n_th ected.
Phrea o bl Soesd Eahds Y °6R dyBlelyfFR) Hpriéoiated
signal _is . _signifiLcantly |l rr fhan the, frequency of, .
© HEOR S o G foiong peBURE degClptath e crrbmgion with
air. The 10 decoy relay signal may be calibrated.in -
adBe ciRwngs i whicht est " si gnal received fromthe

decoy, to conpensate for inaccuracies in the decoy.

The met holdgtie t heis iancsalvusatichdllystatiodurads anf aircraft decoy

transmtting the decoy relay signal and an opti onal
r efreEngeoeent] goahsifucied t lmdai operative t in t Becoetapye with an

converting the received decoy relay signal to a decoy
sigiiisedifient BEth@eiSdosed 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 technigue; and

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

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

another embodiment of the disclosed technique.



15 and transmtting the decoy signal fromthe decoy.
The threat source detects the decoy signal and | ocks
onto the decoy rather than the aircraft.
2BB3INIBEEIPCT/ 1 12009/ 000484 BRI EF DESCRI PTFW”??#@“
DRAW NGS The di scl osed technique will be
under st cOHENAILEPDESCRIPTIONGF THE EMBODIMENTS

foll owi ng detail ed descri ptl on taken in conjunction

with the 'ﬁﬁé‘"&l%@éséd“ teMPin ! ggé&ﬂfrféslme d%aﬁ@rﬁ%&é %f the

illustration an aircra ecoy arrangemnen
LB BB TS P91 28 et
LidieBig Bndarmigngcdieaout SGhek 8L POceEaaRre a decoy
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oDl olated fogu e Slrat. Aot & thregls @etaie gt an airoraft
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ddeepirstafhdetenininesan decoy sighal hadiprgducetea agcoy relay signal
operative in accordance with another enbodi nent of
t ivased sorl tsedetaniduhitiyeat sighl. The frequency of the decoy relay

2009/ 138983PCT/ M2009/ 000484 DETAI LED DESCRI PTI ON OF
TEigraVROBIGhIYASHY lower than the frequency of the threat sighal, and is
slowly attenuated through air. The aircraft transmits the decoy relay
signal to the decoy. The aircraft may calibrate the decoy relay signal in
accordance with a test signal received from the decoy, to compensate for
inaccuracies in the decoy. The decoy recovers the decoy signal from the
decoy relay signal, and fransmits 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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The-di'sci-0sed- t echni que overcones the di sadvant ages

~of the prior art by providing a novel aircraft decoy

arranﬁqrrent “and met hod for generating and
tVAHEM ¥ ng a decoy signal from an aircraf FCTB2Y/000484
decoy 5 which is isolated fromthe aircraft. After a

t rl:ragﬁble' of fﬂgﬁﬁ %tlﬂdm@ﬁjdég lﬂitﬁ &éﬂ-tw n %@rc?éffécgeag f'%[)lanes

rmnes a decoy signal pro es a
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Iovver th he, freque he t

Sl oty arNERSEEHTh o dgHrePrarord 10D eldes ph TS Blay,

the decoy relay io signal to the decoy, The aircraft :
'@*&m%#d@seafﬁ rrceatt speivar P2 igraircraft transplitiem#ed, and a

vvlth a test signal received fromthe decoy, to

c Gigrah proeessar 1 0é.c c Sigil eprocassore 186 cisy coupled dw&byalrcraﬁ

recovers the decoy signal fromthe decoy relay

sirgeesiler 408 andnwith t sirdrbé tlacsyitier gttd..  Aerafie cegeiver 102

signal is detected by the threat source, causing the

t fePatallyohdla8ed antaditatia BRE olferdesstiic cahiphehitdfor receiving

aircraft. Ref erence is now nade to Figures 1

a%ﬂ]r%ds Fin gefa?t frahSmite? G0 G rcrally) Id&}de%t éﬁ’gnfé‘nn%nand other

ircraft decoy arrangement; constructe operative
i e G RRER e, s eI RORe S,  Hiel pRECERBE 0 may

of an aircraft and deco 20 r

c e Ricte i ith' SheY sl pitestintouER. “itcrty feceiver 102
enbodi nent of the di sclosed techni Aircraft 100

i @ndhaiicraft rgnemitter B¢ raay bedmp! qt&fiuhyga pingle antenna.
mlitary environnment, such as a bonber, a fighter

ai rcr af t Alegrafl ﬁﬁ@ldz$dm'geaardﬂwm1,1(hdmmg1ﬁight k®ecoy 110 is
Aircraft 100 may be any type of airborne vehicle -10-

- défached Jtdrd BB TA020.69/ SHi0BbeliedabAlemiatilVblyg becoy 110
and includes both fixed-wing aircrafts (e.g.

a%ﬁpbér&ﬁneﬁﬁp{@ﬁﬁéﬁa@m@o r QicH ¥sWid G ﬁivhﬁ? Q*fa‘bﬁe, in which

(e.d., helicopters, gyroplanes).

| BhEE 207EiC100 WR decd] i aéﬁerlﬂ%ég%gﬁeasa%rged The

alrcr'a re ES an alrcra rece

oAengiR pheBoty By Gechedmesd lichalice 4R captrotled
aircraft receiver 102 and with ai rcraft transmtter
16% anpnhaagd coplrebsyaiemM(§0-galBisslle Warpipg Rystem) or may be

antenna and other el ectric conponents for receiVving

spgrfatrsed manualiyt by tha pifot e oitheaigenallr erelwy meangherd e Becoy

an antenna and other electric conponents for -

t 1a0gnay bengersdgnaimical §i dasidnger ané saay indiederayaneuverability
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

~11-



10 be integrated with other aircraft processing

units. Aircraft receiver 102 and aircraft transmtter
104 may be inplenented by a single antenna.
AWP&WB%?”?OO di scharges a decoy 110 during PFIgRe09/000484
Decoy 110 is detached fromaircraft 100 (i.e.,
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dec, 110 be, perforned agutomatical Ly .

coillbei ieae B vk BRbakr b s drats picaar () gTypigally, such a
m ssile warning systen), or may be perfornmed manual |y
bydistRECS ig briwgENdeRs of Maieedpserp@hhiadieg metsseoy 110
may be aerodynani cally designed and may i ncl ude

maneuver aBithirefergocerdarfdgursu2 hdesoywil g sndudes @ decoy relay,
brakes, to enable decoy 110 to maneuver through the
aiwhicin iaclddss reedletoq) reckivey . 114, tedekey neardinsittbarided and a

‘decoy 110 is situated at a sufficient distance away

f FeiguRhEg cahterldiO 16 ERSIUERCY tehvafeder@aecs fsied Witht fecoy
aircraft” 100 if decoy 110 is  hit by a weapon, yet

I ~ 200/ 3 094900 é%},,
C_y@é&v?r;lkfgo‘éﬁg ensu?deé%tgﬁ %éﬁqm%? w%e %oﬁgc |n%ro112

G50 PR o B P B P RS gl

decoy.11Q rather than agircraft 100. Typically, such. a
R DOy diansn s 144 icheselly BotgbBATE alEnmn R gther
meters. 5 Wth reference to Figure 2, decoy 110

i Heqide companesis fer Aanswiltive sidealsde Degordiesgiver 112 and
receiver 112, a decoy transmtter 114, and a :

f degogntansoitieer 144 My e cimplemgntash vy ter single ardenna.
coupl ed with decoy receiver 112 and with decoy

t IFaagueridye codvetierDadey ig et ehasit ddetrapimetirduity which merely
i ncl udes an antenna and ot her electric conponents for

I @eRkMtdWorlshifis Si@input PegA¥ndy gfgrsemaﬁf arhdfingeneral Iy

i ncludes an antenna and ot her ectric conponents for

{ransm A Biedl, Uik, RN SESTLETIALR 500 HRG8K arcrat
. F . _Cl t 16 i basi . .

2A0EF "8y EKETMELISSEIER' oy 145 ab e Beung s i

the input frequency by a certain ampunt. 15A threat .
sHEpe @ ragaewsggmawglep eatothestargets Aissifey 1 3@ egnits radar radio
aircraft 100. For exanple, mssile 120 nay be an

awaives T22nowgrdrairerafe ] Ohanch detsets therradio wayss d@vtreflected
|l ock onto the target. Mssile 120 emts radar radio
whoasait@afiti@dard ai rcraft 100, and detects the radio
waves 124 reflected fromaircraft 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

) 2-
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20Aitcraft receiver 102 detects radar radio waves

emanating frommssile 120 or from conponents
associated wwth mssile 120, such as a ground station

i WOCYNEEE with the missile. Aircraft recei YEPILEH/000434

forwards the detected radar signal to signal
USRS el B BRAT 4T, O ecayiBGM ' Rined to
AR e St hEing 8 ool BB AR e

takes intg account the chan%g in perceived frequenc

deRCQYoSignl taspinde asselutithe PHENGE dh RETGH agtenmygiue fo

calculates the frequency of 5 the reflected radar

sthgrideppler effectei Thaisignahpesieseon 206 saicolates thepbppuency of
effect is taken into account, based on the velocity
vibet refle¢tederadas pemal ias pdreciiedeiny ntdssilef 120 after $ke L2)ppler
of aircraft 100, relative to the velocity vector of

néffsot iLtakeR iftbadeBant deBed idrﬂhteivylacﬁgoﬁ@ctcﬂxa@p kpeed in the
the radar signal is 10 GHz, and the ppl er effect

. i . i f | .
F GifdttibA dgntg@ lfrﬁs%"ﬂé)eﬁf"ﬁtrﬁrﬁflf gﬂg,e réligﬁ\gg_éo El;il? v\AeffbcllitPZ/ \ietctt]or of

generate ecoy signal wou _ k t he
S IE 2 T L s ARG WLt fEd SlalfbieE i Fader Hnals <o
[ qui val to th fl d si | that, i
<3bEc P e BabBlst &t esli Tn A Pafvedalinigr g the
e o S8 AORHE e RS s
Doppl er shift frequency is general lﬁ/' on the order of
sdepsnging in, wivetharagirerafigd OBnipwirevelling t tavierd 197 Awayofrom

100 KHz, which correlates with possible radar signals

anibstidid 20, pisdhls is egahvialentdp el sefifcted signal that Beexpested fo
respective of mssiles. Signal processor 106 (or an

LB yEremaTt YAt St SR orer
r _lss@,(/egal.rl] Iz, %rfd&ﬂéy&%ﬁgé%ny“t%%%ﬂe&?@@ﬁﬂ 0%40GHAz+ The
Doppler shift frequency is generally on the order of several kiiz, 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 equivaient 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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approximately 2 GHz. Accordingly, signal processor
106 shifts the decoy signal by an appropri ate anount
whi ch would result in a frequency of -13-

240 13BYB3IPCT/ | L2009/ 000484 approxi mat el y QCWWWOOMM
Thus i f the decoy signal is established as 10 GHz

4‘0&1%’{ Ié( @é—ig_ﬁ; hﬁ% IFiHe ﬂécoéﬁélbgﬁﬁs Rtablished as 10 GHz

OXIHH ‘o produc ecoy relay signal

o 8 i A A A e o

(Flgure 1), towardf_ltzg . Alrcraft transmtter
1@@9%@%!@@6\%@0‘} 2 ’Zgnal 126 at a

sufficiently high output power appro i mat el
10W to éﬂgtﬂfefréﬂémiﬁefe&%&ﬂf@ﬁe%@ﬁ e &eco¥ relay

Decoy receiver 112 receives decoy reIay sagnal 126
f signalareferafded: 126\ $FRigutee ), ioward slgcoy rifr ddireraftitgansmitter
frequency converter 116. Frequency 10 converter 116

t {3 $0ETtst dscodersiyy sijnay 126gatad sufficientiyokigh eouttpiat power
origi nal decoy signal, by applying the appropriate

L{e2gs 5 le¢|@9:uf~ecé fiey by deayy dignal .
T¢198€ b?&%%&ﬁ@?@éébggcgy rel ay ngnaI 37| S 2yGHz +/ -

4 ki, Rofy r&?éi@é}c‘)ﬂfﬂ“{&éﬁfgsg_lz | didiSal1P6Srom aircraft

frequency y apprOX| mat e roduce a decoy

hg=
Fanund) 4, A J%@;&a*éupdezlggfégﬁ%ﬂehéﬁﬁ 18" Foncy
(eertes 1 %ﬁé&%@%ﬁ?é@é}Sﬁééfﬁﬁéﬁfﬁwa‘fﬁéﬁé%r%%m Jh< ogginal
GHz). Alternatively, signal processor

ddeemnsigoal, Hy applyter ihat @pnrpeaa@thn@ﬂim of shiflo the input

utilize based on the detected radar signal frequency.
Adscoyafeiayl SigneheThiae if themeceivedalecel eelaysignsl iha|Girg +/- 4
decay 110 to indicate the frequency shift factor that
hRigzberR Rsidysdtilerter 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 converier 116 (eg., a
constant frequency shift of approximately 8 GHz). Alternatively, signal
processor 106 may determine the appropriate frequency shift facior 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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Frequency converter 116 forwards the recovered decoy
signal to decoy transmtter 114, which transmts the

deco% %g referenced WO
WO3PYRBEZ3PCT/ 11, 2009/ 000484 128 (Fi gure 1FCT/Ha0800484
transmtter 114 transmts decoy signal 128 at a

<18 Ao TEC e bnfarhiter R TR &%%C@ﬁ Rt @

128 has a greater intensity thap reflected

svighall Strenglh ffieiRgt thi Suarbamestheurdarg sidel fe@%%d from
signal 128 instead 5 of reflected radar signal

Cricoosit t108r(s /i, tdegoyigignalr 425 s < Gf@t@eW%WgWéﬂ feﬂected
all directions, or toward a particular direction
cmdaesignamm,), sbtthat inéssile diZ2écwilrdetedtt dacoyidignal A@8 instead
(i.e., in accordance with information received from

a:bfrr@ﬂéétbd 188ar sighap124 dilewlyi tear@mitiot ¢nddranents the decoy
m ssile 120 detects dewy signal 128, missile 120

hé?@lfél iRl HirdlcBoA8 CoYtohiid EyaRtuRL Wecﬁﬁ&bh@sﬁ&wmg with

and destroys decoy 110 resulting in no

[

8 t@é&toﬁﬁﬂe we;:&r?ﬁl e@g‘;/ G2 l'd ggtga&'l%?a W%ﬁr‘#ﬂétw rdcBRred

ffICIe Iar e.s m | e 120 does not
B%Q%fﬁ"?{) 'iq di(%’“é('/% n&?"?'iq’ decoy signal 128
has been_transm 11Q. i ] ar.|
si gnall |Q“@W'ﬁﬂg$&g\éﬁe§%§¥ eyl f/@rée é@ %% S on
has reached sufficient proximty to aircraft 100 to
Haveeeoy 448y IEBvendyntoisaile d28F hitggand destroys depgy 110,
frequency of the decoy relay signal is preferably in
tresultisy if meq(mmcynibaidddinage o ZikratiA 0. aHdsfnﬂtwélﬂa’t the

preferably is approximately 2 GHz, but may generally

hfistafie fetRben aledolyat 10 andi girdrbift cld® must dsesuffibientl Carge
the frequency of the threat signal, and which is

sl ﬁ‘laf‘HiEQ%:ﬁ gé d&HsoHSlhio%k fon {d airérd?Pﬂ@@' dvieat after decoy

generating t ecoy relay signal involves sinple

BB 1SR 00,000 SR gy
2{%?8 ; Sé’%ggfﬁ%f nggl?ggldmsm e' 720 1has reached sufiicient
proximity fo 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 .
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transmtted at a frequency that does not rapidly .
attenuate through the air, decoy relay signal 126 is
bound to reach decoy 110, even if decoy 110 is
sVPRYUPEE§uite far fromaircraft 100 (e.g., PQT/L2009/600484
dlstance of several hundred neters away). Thi's al so

? :rtlé)m alrcr g?t *‘?L%JU PQhﬁle&@é?ﬁ& r@buﬁj aﬂ@ﬁ&atb‘%}‘\ﬁﬂ)ghﬁhe air,

Furthernore, even if decoy relay

R, 420 505 108 B g lon b o berF by 10
Sl ST A CIORIEY, o PR

rocess to caonpensate for frequency drift X
i ﬁa@f@cﬁ avRKs This ersalians deenn 611 & be gt eeie(b%y n?t fowed)
110. Such inaccuracies could potentially lead to
ddowy aticeathn 002 sFudhernee; ghenif deederelay sigral 1dfareaches
was i ntended. Aircraft 100 requests from decoy 110 to
t maissifeé 12@, it willtnatiaffest the guidance systerrefimeisisiig 180, which will
decoy relay signal 126. Aircraft 100 detects the test

Sigfill fdck GG CSBOyDT U &Rert dwe [MeBaasteprasentn
accordance with the detected test signal. For

ex a”’D' e Alf‘créﬁ 1@9%\¥y Hﬁafer ABSMrbford pF&:%Tss% Q:'@ﬁ'lpé?fsa?e for

introducing an error of +0.
’ﬁze)qg éfﬂnﬁ# gpgkmer@%&ﬁﬁg&e%ggfrgrlﬁ%‘}é’ t[éﬁ'f |‘%3t99 ggtofndecoy
kHz f d I
déggy "Syghiipceamaes fod |H"?th€a”¥]183$' ﬁe%gﬁé"ﬁ‘ 128 eing

the error introduced by frequency converte

 Blaiiy, Sifteram o whath wes: rindeto. ddwratk 400 fegaasts from

the inplenentation of decoy 110 with a small, |ow
paiwepy ddAdatansont a dest sigrat panstwﬁlertraman@ﬁelpn of decoy relay
converter. It is noted that decoy 110

caiyrail 126 Airdraft 100 degeicts thedtept eigeal iang wlkxfatesnbeaiecoy
110 sinply includes basic transmtter and -16-

29&8&%%@&6&%@%@9%%{&@&! Yt STgHEROMEsH éxa?ﬁﬁle if

a simple frequency converter, resulting in mnimal

eDeaBy DR, gg?t'@gr?él Jf%at et P, ﬂp‘%ﬁ,ﬁé! Tiroducing an

y requi eneraté and trans

ap roprl nal is dIS f
o eLg 9%‘8# ol SR g ospa 0 PL AlofEgio FO chmbaRsates
not towed), th
for the antlcspated 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-
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si gnal processor 106 nust account for the additional

Doppl er effect between aircraft 100 and decoy 110

when cal cul ating the required decoy signal to be
tWERYALPEd by decoy 100. Accordingly, si gn&FT/HL2009/000484
processor 106 conpensates for the additional Doppler

\?\gci% fer b?ﬁﬁgﬁgﬁ%ﬁgeaﬁﬁ r gr Qfﬁ%éoﬁegﬁerﬂi?d cgﬁ?‘@%:r%%suﬂﬁlg in

er effect between arrcraft 100 and

mssile 120 rcraf 0] | ¥ -
TN vaglbyRcs et ar TG RE]Y 190 e Fdishg gepatilty
threats fromnmultiple sourges. Aircraft 100.may. ..
drestirgade generats aRd dEisyalt %%mﬂf&ﬂ%%*&éfﬁﬁ)yﬁg'lﬁ&%ﬁé‘sp°sed
110 is towed, than aircraft 100 15 nmay reuse decoy

100 ajrorafaHdd.her threat if it remains usable after a
first threat has subsi ded. Aircraft receiver
102 may ifcdedolyf /i Grisdistached fronyaitrafisl 09dii.ag net deweg), then
signal (transmtted by decoy transmtter 114), based
Ogighal trrbdessbAr F08 ahust imesousiuddr Hse tauelittinat doppieoreffect
a specific type of nodul ation 20 i nposed on the

~befiR ' bepal A§ thddeqaired d
"?ee en @Fcfr@ﬁdl'dﬁgbr){d detepal1onvRes eaRuIalAG qaired decoy

c oop prevention code" to the decoy rel ay

fg@ﬁ?( to B@itr%ﬂsnff@félrggy i/cvll.@?p&i1fdo‘?d,t_\éebr@iemg% §i‘g¥gaﬂ8Fbceé§o:a1 06

alrcra not msta nsi der a
det ect ed de i aNAf.. as ' j .
C FRrBBySalgs: A1 e SEttdT i, 1538 f sBESe et e airoraft 100
T/1L2009/ 000484 an erronepus "fegdhack | oop". he
{ Ao glacey 210, s WS K OBl SietismneRgdircrat i 'and
prevention code is designed such that it is not
notisalledld0e by nissile 120, and will not interfere
with the mssile guidance and tracking mechani sm
Ai rcr af t Al@eaftrd@0 imest cardaindmatiipia decaoystsimbar ioadraav 110, to
any signals until after decoy 110 has received decoy
r gkay withgfritbats2 front Qn@]ti?}ee sbufses. Uklesalt atite may discharge

transm ssions and i nterference. Ref erence is
n sHHURareouMY. CIF décoy PRIRWME, than aircraft 100
imﬁll}@‘??te?:gxgoswg rretor'f}gg}for gg?er ating a decoy

sianal i t n, [ : P j '

T ool A6 Bomaho Ry iR R ERPRES e fst
di,scl osed technique. In procedure 152, a threat
sh‘ﬁﬁ%ﬁheﬁ%ﬁs&d?q‘rr eat source is detected at an

aircraft. Wth reference to Figure 1, ai rgraft .
recei ver Alpraltseeaiver 402 gaay idandiny asdejasled 9gnal as being a
transmtted by mssile 120 or a ground station )
adscoy aigreil Vitahsmiiiterd by decoy Itransmilterddii 4), isapeda on certain
decoy relay signal is produced -based on the

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

A7-
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15 detected threat signal, the decoy relay signal

havi ng a frequency which is significantly | ower than

the frequency of the threat signal, and which is _
VORI 13 Benuat ed through the air. Wth ref BFEHEWIPY34
Figure 2, signal processor 106 transforms radar
siaihafroneous dreadbaciojyoap” drediveéntthe reitcasfe mnidnthe decoy. The
account the change in perceived frequency of the
aifeedlzidk idog prevertion20dBap designed fsteh thatarwd ridifbticeable by
shifts the decoy signal by an appropriate anount to

. d . H . T S. .
Prraigsie 120 d86@ Wil floR¥nteHaRAvith The rﬁ%%ﬁég( g;uﬁida?b’éeaérx]rgﬁﬁjackmg

is preferably at a frequency in the "

f whiddmamidthef afrally 1bp @?ggﬁéﬁﬂ&t %%o%iﬁgép% to transmit any

Alternatively, signa essor

d ] N a hagnal -18-. WO . _
2 5E A B SRR Sts S OB D e, ey deteycslaal 126, to
threat .signal,. .Si&n | processor 106 further

o DI Bint Y UGS ablg drariselivion 808 MIPTPERCRr ¢ to ¢ he
decoy relay signal (i.e a "feedback IooF prevention

code"), dHIAreAceaisy oM qAade toybiguss Fowbicht iom schematic

ensure that aircraft 100 does not m stakenly consi der
alllustration of a method for generating a decoy signal with an aircraft
haviﬁg a decoy, operative in accordance with another embodiment of the
disclosed technique. In procedure 152, a threat signal from a threat
source 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 éssociated 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

18-



5 detected decoy signal as being a threat signal.

In procedure 156, a decoy relay signal is transnitted
fromthe aircraft to a decoy. Wth reference to
PYYaM138983ai rcraft transnmitter 104 transmi t SCHIGHPE(P4s4
relay signal 126 to decoy receiver 112 of decoy 110,

TBSe ey U005, iRt BRAED, byl pcBkasoT 1o  further
aeP BRI S n Py’ Sinar P B/t GecoyTeialiaianal dio.,

158, the recei ved decoy rel %y"si gnal is converted to

a ad etesgbacky nlgopatpreventips: spdelly ¢ UG s e cbartisular gtipe  of
2, frequency converter 116 converts decoy relay
simptilations te censwecibeat sirgrall 1005daas peb eaisiakenlyeeonsider a
the decoy signal is transmtted fromthe decoy. Wth

r detactert decay Sigoal as beindeciyedtrsdgrsati tter 114

transm ts decoy signal 128. Decoy signal 128 reaches

m ssile 12@rogddr 158:ks deboy PeldgCdiyndi i trasheited FFom the
aircraft 100. It wll be appreciated by

PEFSIRIRSISKI dd@, | Vil ?ei%l‘éndeh Fidife 2@ ittt Wfmitter 104
technique is not imted to at "has been
o h . : Al
i Péﬁ%%ﬁ%“%y%ﬂ%fof’gggﬁr SOflot Tz o plino,
i 59l d f i ' , ' .
aPeh N, TGS g eeRoe  Forbi 2T clka Aot

and a decoy relay disposed in said

said ajrecraft, R
10 5%@@§{§)Ettre§ éliaOé B3y PRGN l§|9ﬁ§o ér@,q;gmifsa ,{gference signal to decoy

15

20

110, for use in determining the decoy signal.

In 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

- signai 128. - Decoy signal 128 reaches missile 120, which locks on fo
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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an aircraft receiver, for detecting a threat signa
from-a threat source; a signal processor, for
produci ng a decoy relay signal ic based on said
threat signal, said decoy relay signal having a
frequency which is significantly |lower than the
frequency of said threat giggak, and which is slowy
att enuat ed through air; and an aircraft

| 08B sk Tt S0 B CARERY o e Yooy

decay receiver, for receiving said decoy reI ay signal
f r ortbelates For said asrcra:L,asaiﬁ@fmggm%fnq%wgﬁmgf 6?1 "gircraft
converting said decoy relay signal into a decoy '

si gnalay drgo28d idesiy diranfahten detoy refandsposedgn said
sal d decoy 'signal. The arrangement according to claim

\Mét%\rf\)gl n the frequency of said decoy relay signal
b én approxi mately 2-4 GHz. -20- The

arrangerren .acc {ag/g to cl a| m 1, wherein said decoy
si gnal #8! REEH; CHUPPEH BNt ensi ty .which is

greater than the intensity of the reflection of said
threat signah aiesrhfcraanivan o saitectinior er Breat signal frem a
arrangement according to claim 1, wherein said decoy
IS towe@—"l@gt §gwq>ea| rcraft. :
a signai processor, for prociu;ing' a decoy relay s,ignai
based on said threat signal, s_aici decoy relay signai having a
- frequency which is sigﬂiﬁcaﬁtiy Eowe'r‘thran the frequency of ééid'
.‘ éh.reat signa[,' énd which is siowly aﬁtéguated through air; and
| an aircraft -transmliﬁer, for transmitting said decoy relay
signal {o said decoy,_ a
said decoy réiay comprising:
a decoy receiver, fér receiving said decoy refay signal from
said aircrat; |
a frequency converier, -for_ converting said deboy relay
signal info a decoy signal; and

a decoy transmiﬁer, for transmitting said decoy signal. -

2. The arrangement according o ciaim 1, wherein the frequency of said
decoy relay signat is befween éppro_ximateiy 2-4 GHz

-20-
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"The arrangenent -according to claim1, wherein said

ghr

dccor

decoy is detached fromsaid aircraft. 1D The

arrangenent” according to claim1, wherein said decOy'
is discharged fromsaid aircraft during the flight.
The arrangenent according to claim1, wherein said
' ' ' Sicsha - wilbirishrl aeaByisignal is
I el Rt - kel

erein sald signal processor

docdprEaitig 20 25 THRes o MG Roled. BT REE rsBpssy iy e

8, wherein said feedback | oo&{g-r evention code is o
i

sel estiedichrafmait éreessigoehsfiecting fiom saidmireatti on of
sai d decoy relay signal; and -21- a type of '
nmodul ati on of said-decoy relay signal. 10. The
arrangenent according to claiml, wherein said signa

£ o nJBEakangament %Egcz;&c%@é ;ze‘.é l%gé;rﬁ“ji afhsReih %aﬁ&‘?iécoy is towed

. by said aircraft. :

5. The arrang_emént according fo claim 1 , wherein said decoy’ is

detachéd_ from said aircraft.

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

discharged from said aircraft during the flight.

7. The érrangement according fo claim 1, wherein said threat signal is a

radar éigna’i.r

o .'8. The arrangement according to claim 1, wherein said signal processor

20

further adds a fesdback koép prevention code to said de_coy relay

signal.

9. The érrangement‘accofding to claim 8, wherein said feedback loop

prevention code is selected from the Tist consisting of:
a direction of said decoy relay signal; and

24
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5signal to said decoy signal at said decoy. 11. The
arrangement according to claim 10, wherein said

si gnal processor conpensates for inaccuracies by
calibrating said decoy relay signal in-accordance
with a test signal transmtted by said todecoy relay.
12. The zfhand ensiiiafes of chidgscoycbiynidnainher ei n
said aircraft transmtter further transnmits a
reference signal to said decoy, and wherein sald,
frequency converter converts said. decoy rel ay signa
15into said decoy signhal usin sal ref erence si

- KOnetharesgement AEEPIHNGIEa pingain signal br Stsssor
~aircraft having at | east one decoy |soI ated fromsaid

ai r cyeafipenddies et etcomyis §i thy thevensitredlsaisi décoy relay
20detecting a threat signal froma threat source at

sai id decoy BIoRANS S8ldYedagoy rel ay signal
based&géh!qéga et e%t d threat si ggal sai.d decoy

rel ay signal having a frequency which s

_significantly lower than the frequency of said threat
" signal, and which is slowy attenuated t hrough air;

i’ian'@’iﬁtﬁi‘ra@g%ﬁiedﬁ deeeyrding d¢ SRl 16r d’inﬁl%f'éitt’tj said signal

~aircraft to said decoy; 5converting-said received
decq)fobeé@t shigpahshiesafotepaycwiagival batcaliratinpeayd decoy

relay &gnat in accordance w:th a test signal transmitted by sald

decoy relay.

12. The arrangemeﬂt accordmg ta ‘claim 1, wherein said aircraft
transmttter further ‘transmits a reference sxgnal to said decoy and
~ wherein said freguency ccﬂvet*ter converts said decoy relay signal

into said.decoy signal using said reference signal.

13, A method for generatihg a decoy signal with an aircrafi having at

least one decoy isolated from said aircraft, the method comprising
the -procedu%'eé ot
. detecting a threat signal from a threat source at said aroraft;
~ producing a decoy relay signal based on said détected threat

signal, said decoy relay signal having a frequenc_y which is

-



0

'-the

transmtting said decoy signal fromsaid decoy. 14.
The method according to claim 13, wherein the ‘
frequency of said decoy relay signal is between
approximately 2-4 GHz.- 15. The nethod according to
claim 13, wherein said decoy signal is transmtted at

an is;@g&érﬁpééﬁt}gf WG Ihig {9 fabaEnEN @R shiethradtenighaly aptl which

ection of said threat signal reflecting from
said ajrcgraft. 1 . .The_nethod according to claim
13, _.I%E}V@V@t@gpagetcﬁg’é%g%?Enal' is a radar signal.

17. The nethod according to claim 13, further

i ncl udi gnsaditing seidodecaibairyY| siepabiemTEIGRICHIE tposaid

sai d decoy relay signal. 18 The nethod according to

cl aigacky; wherein said feedback | oop prevention code

is selected fromthe list consisting of: -23- a

directi Al | i sigABCtog (eeBy Kignal at
modal ot PRV TERy o oD TR, poRCIo ROy Hay

according to clgai m 13, wherein said procedure of
said decoy; an - A

transmitting said decoy signat from said decoy.

14, The method according to daim_ 13, wherein the frequency of said

‘de&:oy relay signal is hetween approximately 2-4 GHz.

- 15. The method according to claim 13, wherein said decoy signal is

15

20

fransmitted at an intensity which is greater than the inte'n'sity of the

reflection of said threat signal reflecting from said aircraft.

16. The method according to claim 13, wherein said threat signal is a

radar signal.

17. The method ‘a_cbording o cEaim 13, further including adaing 2

feedback loop prevention code to said decoy relay signal.

_’%8. The method according to claim 17, wherein said feedback loop-

prevention code is sejecteéi from the list consisting of:

23



5 producing a decoy relay signal includes
conpensating for inaccuracies in the conversion of
sai d decoy relay signal to said decoy signal at said
decoy. 20 The nethod according to claim 19 wherein
sai d signal processor ioconpensates for inaccuracies

by cal | Breichin $Ak8idiesey fephpigabbaat i n accor dance

with a test signal transmtted y sai d decoy. 21. The

U anom BAre PUREAREr A celBT il ATl Lo

sai d decoy, and wherein said - 15frequency converter
converts said decoy relay signal into sai d decoy
signal using said reference signa

19. The method accordmg to ciaim 13, whesfem said procedure of
preducmg a decoy relay signal includes compensatmg for
inaccuracies in the conversion of said decoy relay signal to said

- decoy signal at said decoy.

-20. The method according . fo claim 18, wherein saicﬁ s&g'nai processor
odmpensates for inaccuracies by 'caiibraﬁag said decoy refay signal

in accordance with a test sigéai transmitted by said decoy.

21, The method accordmg 1o claim 13, wherein said aircraﬁ tranemitter
further fransmits a reference srgna! to said decoy, and Wherem said
‘frequency cenver’;er ccnveﬁs said decoy relay signal into said decoy

signal using said reference signal.



