10

15

20

25

30

METHODS AND SYSTEMS FOR GENERATI NG VI RTUAL RADAR

TARGETS FI ELD OF THE | NVENTI ON [ 001] The present
wonventi3on rel ates to systens and net hods for PCT/IL2007/000266

generating virtual radar tatgets. BACKGROUND OF THE

adars. SErEePs AR SRR GhAeREpNG o ge <

such as airborne, ship borne or ground targets by
transmtting nARPUALSINDAIY TARGETS(al so referred to
as signals), receiving radio frequency pul ses that are
reflected fromthe targets and anal yzing the received
FHEHDOF AdHG ENYENMONs. [ 003] The anplitude of the
recei ved radi o frequency pulses is proportional to R
bei
[Oéaﬁd t hgg? glltr%gee t;m)aeg{ 1(\)/\12 6%‘I‘tas 3 {ﬁje r agge?&gs ggfsaéeélglc% hﬁ%l{}ﬁmd
raddr tddgetst arget . The frequency of the received radio
frequency pulse is affected by a frequency shift that
Is proportional to the frequency of the transmtted
qﬁﬁy the relative velocity
:B%gﬁaggﬁ e ragggygﬁgE?ﬂgI?grget (what is known as the
Doppl er shift). The del ay between a transm ssion of a

di o eguenc pul.se and the receptiqn .of that di o
[Oé equeM:‘V 8%/1 rwdys oﬁSrWl%erﬁiaFaC{éff Zélg?ed[ iss gl getea and
ach¥iBé ERbetS §1§<§lﬁ£§ &lﬂﬂ)rﬁ@rﬁﬁi bbideldrl igiliptaeebtd ¥y ARBsBitting radio
nmore sequences of radio frequency pul ses and reflects

ﬂmbmqymléses é@i@@r@é@seddﬁ ap aiginals), reagurarg sadiufreqiencyrpelses that are

reﬂ%cg? fr%? iﬁé’ esett%,\ag }Sezilvecge I rq,lvgd rgd?cg ﬁgalgéﬁ[ %lﬂ%&s by

[003]ansSMiTss hﬁl@llﬂﬂe oﬁtHe%@dﬁécDﬂadR)fﬁédmencfﬁfnhl%she grdpaftmal to R
frequency_ pul ses. |If the change of distance does ch
(Rebréng e ediglydistengs hefivren thaadat RSP R e gt b Wl 250 the

ra&ﬁrcg & AR @ng[l%éta?ﬂ@heéﬁé&y LR VI%I:&%CLYad gqtﬁe}{@}npulse

acce eration arget as’reflected
is BXfpgibd by aidquierfcy atifethayisqfropdraomna d:@theeﬁdecpuenmemfdhs trefismitted
radi o frequency pul ses, .and the ch
radios %@@C}beﬁﬁ% Snd i e edeitves #ao«v%f btyeget eagadﬁreﬂlvde theegreet
[ f eehrs C di
e o TE R TR A RS YA BARMRACHSa radio
frequenet pulsesanidsbs recepidint dohes ratio dileduirey fulstiis prodortiSoatso 2*R.

th di.t I bet
0BT equelics SHFTLSCGrTe § GEbTya AT IGr BT Petette OBy tegacnees of
ra&laefrg(ﬁ{eﬁ&’y PRIt dnd SEMREN ndulfipIB NS HhHeEP B FAdlo M R&RPAdyOPulses.
he radi of requency pul se and the anplitude

T leh lfaﬂ@raemly@emlequdrr@duorféﬁwnnw pdsasdui errelatipgdbyeen () the

B 5 SO LR P e [ s
pulsk gEtthé biAdgatoBidistance does match the velocity, the radar characterizes the
detected target as a normal target. (ii) the velocity (and even acceleration) of the target
as reflected by the Doppler shift frequency of the received sequences of radio
frequency pulses, and (iii) the change of distance between the radar and thé target as
reflected by the change in amplitude of the received sequences of radio frequency
pulses. In order to simulate a target, various conditions should be fulfilled. Some of
these conditions include correlating between the frequency shift of a received radio

frequency pulse, the delay period between a transmission and reception of the radio
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descri bes a ground-based systemfor testing a radar
system The systemis positioned in the field of view
wohod/hae3madar and i s capable of sinulating a tacgaL2007/000266
that can radially nove along a fixed angle in relation
to the radar. The syst is relatively |arge and. np
froqpencyduse q&éﬁ%%ﬁapll%aﬁéﬁke&me goeEn it q‘é?ﬂa laglon%uency
i &"théx@@é'%%ﬁ%a' (frdqu@ndAdii@. frequency receiver, (ii)
pugggﬁgi tal rla e} }Or e(%le%c menory in electrical
[0edmunlUcht paentwbG6i04 hefribadsw, £t elyustedy ¥Veovmgvierget simulator”
storing a sjignal received there lii).a digital ..
deggafbey St thSrh SR €01 Gt TSI HiGE B Rpositioned
in heofidialof Wadl Of Heeaue ARy isﬂ@dgﬁbhé JrRmPeeNd ditdigetdhit JAB radially
del ay between reception and transm ssion of the radio
méveetjoeh 8 \fixsi gnale, in (relajionio theprilarudbe spdeinas rdativdly dayge and
i n %gct riGg:aI ccom’rueircati on with the digital radio
TPreGuERey BERE ™8 modul ati ng an anplitude of the
[006di 0 Theaueds vf Kageainchides: (& Dedp) Bequendykakiven (i) a digital
circuit in electrical comunication wth the digital
radig dfrequeney UBABY MBSO  GongppRirsipng with the radio frequency

I - | i [ePr.ese i )
B RS S 8, TP i
co)tbﬁ@l[rﬁ&aﬂiohg?itls ifthmﬂigitﬂdadﬁr@@]wh@n gﬁmforr)ﬁ fabploviciatd y tingendelay
befchy SarToion, e BT g by Teaumey HER, (o) a1 aplicude
m@cﬁ}géchﬁu l@ﬁ‘rétﬁp Ay Al &Soal a%lé\ﬁﬁni%ﬁﬁl ShAD Y alsd rﬁ%ﬁﬂrequency

ow ng patents and patent applications,
méreonygfor meahyaingt @dahpligide dfythe eddio dreaspentyssigidde (Prd Boppler
art systenws that are. used ta train.radar users: .U S
DG 6595640 Hr e ng P IFU L PUY L5b (1 U Pl s gueey
m&hI Rt o vidihg RENBferl@E@iatb® SidnADthat kprese8hefiulated target
4686534 of _Ed%l titled "Retro directive radar and
witlarsgretlatsdriihearlyr chraginen velopidy avhmseianthensinindaled repg, changes

tent.. 5457463, of Vencel et al. titled." r.retu .
BRG] R B P SBeqhal oty oy FORULRR rao
ﬂ@fuendgi biloBSl affnit NS IveeR RRIHy6d, arhpli@be-hasd@lieds | atid/oat Déppler-

; U S, patent 4424038 of Tingleff et al. titled
moduigted.ght aircraft training systent, U.S. patent

853 f b " ALE Y
A aar 17 foEPIE. Bhefty ald phBfh pOhAQRBAE HERRlS Breomorated
hdre;tcih |b§’/d|efe&aﬂa rdetcﬁt'{b@ giriog aneysems that UrSusequlatoeintin 32564 346s: U.S.
of Seal ander titled " aratus for coupli a _return
ol RPNl SEOmLIod | oRl Rl a{eb Simmian 0T s Fadar
$C f I {44l ; [« r 4sd a "
g 5 g a4 B8 RGO ANL R . e
simiitate e @ongyiparatusaatdr metindigtU.8i patbatt 5746 Raf Vieneel et al. titled
~Jpatent RU2193747 of ar. et al tit AT rget.. .
A U R D S RS
apf%ftul%l ra&atrtth?& s{iﬁaﬁi&dy%.;sg%dgﬁ Qo d 3 ofUABMINEL U ated “Inflight

ield for fraining sinu 008] A radar antenna

aitgeafe tainisg systam’eRhS. petant 6A28539cahBrpwnasti phtiitledntAirpome
reactive threat simulator”; U.S patent 5431568 of Fey et al. titled “Radar target
generator”; U.S. patent 3254340 of Sealander titled “Apparatus for coupling a return
signal simulator to a radar unit”; U.S. patent 4644357 of Schaaf et al. titled “Radar
clutter simulator”; UK. patent application GB2405761 of Mussell et al. titled
“Complex radar target simulator”; Russian patent RU2193747 of Chubar et al titled
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el evation to cover a desired field of view Typica

azimuth scan patterns cover a range of multiple
wdegrraes9(f or exanple, twenty, sixty, eighty degrae®)7/000266

whil e typical elevation scah patterns include one or

., ore bars, equivalent to nultinp] eqrees (for :
Ady Aargele SIpAteE” ABd rJaRESE é}%t%dﬁiégaﬁﬁoe’é]l\%ﬁ*ﬁ@ﬂa et al titled

“R$ ﬂ{aﬂ'&igg rh&hd /B & AGk ﬁ}éﬁcfopﬁfaﬁ{ﬁ%%ﬂhﬁ%x#y movi ng
the radar antenna. Electronic scanning with antenna at
[088]f | xed rdsi sitema( feneratoscampdreering Yphasthdt seanayn azimuth and in

B DM Ny P R e —
ofl R MRndYecRl (16 %ﬁﬁrﬁpﬁg\fﬁfeﬁ‘tﬁl?|s§$t§,e@i%lte}?lrﬁ$gre?g)g?\)hélf typical

antenna that is |ocated at the nose, )
elavatibn ofant pasteztisrioelafle onadr morpbars.cesuadliany te nrdidplawleges (for

slotted arra t enna _i.ncl udes a slotted pl ane that
eXFW?feuﬁjé%e O%é‘g{épgl%rgeﬁunber of slots wherein each
[089]0t aThs ReEndnSiiFMYEcARt edHidved! Bemdchadibalys nedvigd the radar

plane is connected to a network of m crowave i
anjgapegiFelsanic TAnaingividh arlenrn #oyBxedposifing @pr eryple in phased
rvoel ' }.C B ol ot .
or3, YIRLREL Y T bR en o R 1008 podprs gr reltiyely Joree
sudnrditdnes asenfto- el ectrical notor perforns el evation

scans. The servo-notors, ar k%léally connected .to a
[0BEYest Manyhatcralys hayerp slotied pioat agaY autgana i infqeated at the

no@é,rﬂeﬁlg,npoofu RLIE BF e aifrkeP h.ﬁd an b@c%e"c‘lrbgsﬁ Aot Z € s 1o R8@ brray
sCan generator controls the scanning pattern of the
antemdarindnd@nn slottfdPlhbd théatriycladesbovery Jaegtansntzr eof slots wherein

lti-nmde radars. They can operate in several
cag] SHoU AP AL SHRRIAE IR B ot date & connected 1o a
ne@hérkt & SEHRER WRIERIARITRMDIARAESs el BPE8e BRYNIE servo-
characterized by a different scanning pattern. Thus,

eledyica iredtorofTypialy, angwemo-decdnel myotep eetforms dotirental scans
nunber. of bar an.al ter from node .to node.,[0Q012] 1.n

Wi st Retefided ! et dBsoRORRbS P RRe i cedoratPs are

ushAIBA LENEEtdALS 8 [SABMANEAS i€ AnVidl dorhe@sd anenBigeat Quirframe.
anot her. Sone npdes are characterized by | ow pul se

Tyiniqedlyi i ooll-prépiten slpblPRI) radaro Arana BeneEHal ERIEVIF 88 Jepnning
paﬁ'ﬁ&hof%é ?a%af%ﬁ%ﬁﬂa? ion frequency and others are

characteri ze y medi um pul se repetition frequency.
[0D0013] Miisr firbosnearadexg chré atulis-yside radandlgtdaadspefans in several

generating virtual targets and especially for
ORSrIoRR| ﬁﬁ’%ﬁ% Shhh 25 REFQSA B1085% t “STRRRYONE adesub-modes
[ oy . . caf
YRR S0 Al ot B Dot 5 PRCAL L St o

vidfkeanglat wednntrgrspedds agé thermadrer bhiedrs dasalter froanswde teemode.
e _transc

OB B A S Sy Syt RSB i Wiy ot
sequences can vary from one mode to another. Some modes are characterized by low
pulse repetition frequency (PRF), some are characterized by high pulse repetition
frequency and others are characterized by medium pulse repetition frequency.

[0013] There is a need for systems and methods for generating virtual targets and

especially for operating as non-intrusive systems.



10

15

20

25

30

transmtted froma radar antenna, to store signal

i nformati on representative of the received signal
wonodrin3aodi gital radi o frequency nenory, and PCamEIUD1/000266

an out put signal representative of a virtual target

such that at least a fraction of the output is

recei ved by the radar antenna. The controller is

SENEVIARY OF YBEEINVERT™EON M ng of the transm ssion of
t he out put signal in response to a virtual distance

[08&t e ediocording fte variopar erebodiments hel fleddnveatioenmayirteal target
|.red virtya : Lrection and _direction .

sgpll BN Aot 88, SLSELRR ARt hSCH Bl o

coafbHemeouplddOtbSthe Gany@iveeNThy trahdi@ivier ¥ sdkadeto tetei@d a signal
air btgqrcﬂg transcei ver and the radar  antenna is an

UESPRGh OBt dRtTA. 20fTHe610 Bk Bandninfoymatipe reprasratdivo el the

. | 4 .
L ekedes RibATA4! A0 SOERRENDY, Lo BORLAY ANt s
repiicséritative afpadietusltatget suchtthhtedeasparftactidd yf tef dunad ibyecaived

radonme. [0017 nveni ently, the transm ssjion antenna
by 3€en§?ﬁle? sarfq?ﬂélao Sﬁ‘ﬁuﬁogr@%a 15¢ %fl;?ﬁ?eés G HEtFagsme SmEg of the
trdoRRfissiin dfARS buuf §i86d1iiRRePbndets LOUtRAL di&blgd%a&eg\'?éﬁnt thle Svirtual

reflected towards the radar antenna and part
targleb cand o heg raslet cratdopaf rae eequipad eviktoals édrgetc dirpdtimh tind tdieection
. . antenna...[ 0018]. nvepiently, the transceiver
mfo_%‘g‘%{}%%epées?%été{%‘%lﬁéléﬁﬁ_{%% AR PEeBB%i ti oned,
[00431hi N Cant@aéntly, ehel ti@edePRer OF drhQirbARR! trAHIGPAAand the radar
Wthin a space that is at |east partially defined by a

anfeRde Al oI ant¥deni ent |y, the systemis adapted to

nsmj 150l [ s representative of. nultiple .
108 oo op R o8 SR Eutrv BERERT) €t a i feorBar gt i
poaitioaed avithin e areBefitlédepiontdfethe agiRnten@8 2Writhin a space that is at

Convenjently, the transm ssion antenna is pl aced
leﬁéy%‘ﬂahi’H%tllf}eéd’é(raraﬁ@@ﬁ-na. [0022] Conveniently, the

[oyi ’ﬂt ua boh%n@&ﬁlg?&@ %fa%rtgfssiioﬁ g%lféfﬁ@?ﬁns%ﬁ?sp&lg guﬁtﬂts sigli;]aé ttowards

generate virtual targets t perform noveme

théreadon® suchghatudilerat adreition of drgeutpiiadigied ip esfestedi towards the
el ation to the r.adar. [0023] . According to various

radf iR RS PO AEES H TSI, ResbIReE Taqayl cbpleg to the

raddrlahtéghat argets is provided. The method includes:

receiving a signal transmtted froma radar antenna;
[0@}&r i ngosveyiraltlyi rther travsceivemi inbludesa aditgedivhg antenna that is

r.adi of r equenc ry..receiving direction informtjaon
o BSheL o A e R i daC b B i Vo e hat I at
ledeptigiinidfthed by iathdem®f a transm ssion of an out put

signal representative of a virtual target in response

[0Q1F]a requvenicntlyi rthaakystemgét asiapiedt itontramshit multiple  signals
representative of multiple virtual targets.

[0020] Conveniently, the transmission antenna is connected to the radome.

[0021] Conveniently, the transmission antenna is placed beyond the radar antenna.
[0022] Conveniently, the virtual target generator is further adapted to generate
virtual targets that perform movements that have a longitudinal and or tangential
component in relation to the radar.

[0023]  According to various embodiments of the invention a method for
simulaﬁng virtual targets is provided. The method includes: receiving a signal

transmitted from a radar antenna; storing signal information within a digital radio
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the received direction information; and transm tting,

in response to the determ nation, the output signal
weucl/ k@b at | east a fraction of the output sPgnal200%000266
recei ved by the radar antenma. [0024] Conveniently,

the transmtting .includes transmtting the ou{b put .
eéllu@?‘?é(l IMBTAOLY r%quxﬁgg [J[ge({t}ogﬁ Hen re[pewg‘ﬁatwe of a direction of a

radRNUERLENT hé{terrtﬂﬁ?ngﬂaagﬁmﬁ% bf aa{‘sf%hh%%ﬂ gl Udeutput signal

transm tting the output sfgnal by a transm ssion
repmseatmivemdsi tiitoaladrget tthiespaase ean réduited virewil dargeff ditdegion and

radar te 0026 veni en . the st of . .
th¢ FRerF QAR b AP R FGTRIRg T FRDBRe O SR gFrapination
th®Y¥uput Eéﬂﬁrguéﬁ'tﬁ’zﬂ A MB0A @Eac‘M‘(ﬁ? bekRE diffutl ARSI M &RbRBd by the

ant énna and the radar antenna are positioned wthin a

ragpaoennhat is at |east partially defi ned by a radone.

27] nveni gn the . sta rans
(opRHl7 T SSRPRTHRL Mo o Rt ERts, M RER T P St siemel by
an' AGOAR sdi6keitdrat at | east a fraction of the output
ignal is reflected towards the radar antenna and a

[Osiﬂct i @@nmni@mYp ihe stagnarf tlraﬁsmitéeg iesedps drqsaliitipg the output
s1§r%y ’Bg tltdI?S 1?{%01{ %g@ﬂ?fggﬁp&?ed W fsglthe&g@e\fgﬁeﬁgﬁl&f 'the radar

ransm i ncl u ransm
anfBiink.i pI e signals representative of nmultiple virtual

targets, [0029] Conveni e tly, the s of determ nin
[08%0]t he qopﬁ%‘alt}ys ﬂi‘f‘e§tﬁgi’1§ VEEgrgItEng @aﬁwfeédﬁ%ﬂsmlﬁ%lg the Ottput

[ I
SRS bliak IchSs, Ank2IPR |l b2Sgii o

an@ﬁnﬂ'bcE @Rﬂl&hkﬂﬁn@@ﬁ@éﬁaeé’ thet israd @%‘ﬁ pz;mtlally dedimed by a radome.

Cri of exa | e onl w.th referenc
10F 50" Loy G et 3Eh gL oG U S oS T GOE (e output
sigral Hﬁifafréé &2 radbrid §1ﬁﬁrtﬂﬁ ak ﬁﬂﬁra ﬁfﬁétﬁ)‘ﬂrb'f th@otitB&edi¥hdlGs reflected
antenna and a transmitting antenna, according fo an

towptils dibrendaropnteie. prd enfiagion PHEBATut Fignat és clecgomagnetically

nate |rbor ne virtual target generator and
Colupifgi?]\hr% e cor di ng to an enbodi nent of the

[0DDYENt maverﬁ&ﬁﬁs]thgl sBabie€of} tiahbBtif@tiRdudest frangiginge ultiple
unit according to an enbodi nent of the invention;

sigrpbs3gprepenyglive of muyliipleviratad Garggs. exerrpl ary hori zont al
e e N
reqmﬁ@lr dirtigl hovamesimhad inshrles af tah@ﬁltlal or longitudinal component in

relation to the radar.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The invention is herein described, by way of example only, with reference
to the accompanying drawings, wherein:

[0031] Figure 1 illustrates an airborne radar antenna, a receiving antenna and a
transmitting antenna, according to an embodiment of the invention;

[0032] Figures 2-3 illustrate an airborne virtual target generator and its
environment, according to an embodiment of the invention;

[0033] Figure 4 illustrates a transceiver unit according to an embodiment of the

invention;
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invention; [0036] Figure 7 illustrates a system and

its environnment, according to an enbodi nent of the
wonventsom;, [0037] Figure 8 is a flow chart of paTmetonne0266

accordi ng to anot her enbodi érent of the invention;

8] Flaure. 9 illustrates a,systemand its 5
109300 s ol St bhen B SRS IS R0 B B ahR nyttesy gocording
tolan\egiHodnent b@heShvdntigdy € 10 is a flow chart of a

method according to another enbodi ment of the '
[003dent iFégre Pos 40flowichart ©f Bmpthpd seeciding ta anyenlkodimset of the
Ricgnvi ronnent, according to a further enbodi ment of
e I hvention; [0041] Figure 12 is a flow chart of a
[0686]hod Fageer diiligsttaesd Wr s¥vedm eario dis memirodindnfl€ according to an
invent i or%. DETAI LED DESCRI PTI ON OF THE DRAW NGS [ 0042]
empbodimentAt themyenti®ener at or and a nethod for si mul ating
get $; i : h .
O At S e P P R REARORTE GO Lagbojmnent of
th¢ alveotiomferred to as lateral) novenents, radi al

ement or .a.combi nati on of both. The nethod .
e e Lgurg i) HNSHales, Ay SEns pRrh A Sy BRIBCHa @50rding dA rafother

el BIAmSMYFHNDinWAtinh a digital radio frequency nmenory
information, and (7ii) generating an output signa
[0P2Yr es Eiguae 1§ & oflow charttafal methodyatcondingtr fmrtinrregnbodiment of
[Pl e operations such as retrieval of stored
1h$ﬁ#%#@%’ion and/ or nodul ati on of the retrieved
[004d]or MEtdued) 1 MIERiafes tahestehiThitD 1t bndrd e McesidMy @ a further
the output signal is responsive to a required virtua
enboadiaentgif thecinvetionand i n response to the received
jfiecti ' .on. [ Q04 nvenk.ent | t he t.hod
O o E e 22 ) S S i R o gl Pt of
thperenotion.ng di rection sinulation. [0044] Conveniently,
the nethod and virtual target generator can generate
an out put signal representative of one or nore virtua
DERASEED HESCRIPYTONBGF AlkTRAYyINGINY directton. The
virtual novenments of the virtual targets can have
[004]i al Aavidhdrtarigangmatat@l and amathehfos s{04ig fhetoate ptitvided.

TR ARy o b <2 rileE Tl eSS s cometrioice [ gppis also
refeRBY 891 8 Nkletal) FRQeBRBCFadll NYAVeddd! of arQeltindtal o@P&h. The

generated, their .
method includes: (i) receiving a signal from a radar antenna, (ii) storing within a

iniv
t

digital radio frequency memory information, and (iii) generating an output signal
representative of a virtual target by performing multiple operations such as retrieval of
stored information and/or modulation of the retrieved information wherein the timing
of a transmission of the output signal is responsive to a required virtual target
direction, and in response to the received direction information.

[0043] Conveniently, the method and the virtual target generator are capable of
performing direction simulation.

[0044] Conveniently, the method and virtual target generator can generate an

. output signal representative of one or more virtual targets that move substantially in

any direction. The virtual movements of the virtual targets can have radial and/or

tangential components.
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characteristics (velocity, direction, acceleration,

and the like) can be determ ned in various nanners,
woned7ads?eg real -tine determnation via a data PCDHL2087/000266

pre-programed flight profife determ nation, and the

[ nve Lentl thetrans |on fro
[O\I(}%lg:fualﬁlg T ge %%g%ﬁg d%ﬁgqve@%ls%ﬂé]& 3§7 rLQEt‘ot % of 2
pulse, emiBe byquRacd alﬂithew@rre reflections and/or by

si deway ant enna wave di spersions. DETAI LED DESCRI PTI ON
[08£6 I HE Compear sitky, [@)‘@48‘}mhﬂiie0f ofitenhi targets Hint eare agemerated, their
I e
TR RARIG, Pty HEEORDE Uk GIETRE Yo i digpmined in
vdriogsl meandrs &nc]}uldugtreﬂt-tﬁna Aetatmhipetidievia arfatOlifia tal piél-pﬂf grammed
{; }liet m i n which the systemls p03|t|oned at the
flightpreti ?tF’EWnB?OIt»I‘?é Herlieart, ot her confi gurations
[0B4 | n@oﬂd@rﬁeﬂt g ﬁéiﬂﬁ%ssﬂ{nst Hglin: et {[' t Igg{ generator are
exanpl e, he sydtem may be 1nsta in othe
reedivest f the 1adan aotenea by pewibl adsme frefbeetiany adadrtbysiddwagantenna
ircraft belly. The system can be installed on
W?‘lvg\fﬁfpe%}sé‘?ﬂscl es and | and vehicles, on nilitary vehicles
and on civilian vehicles. It can also be installed in

vari ous manners that do not involve a vehicle. For
DEYAIBED, DESQ&I}’&IQN OFTHE DMWNGS in a stationary

ner 9 ur es 1-3 u tr radar antenna
[O%ﬂt hat 0} bt 35 (%Olg ‘1'1 L‘i}esca(gﬁ Hgli:t S ﬁﬁgﬁ?é% PQV SQPf exemplary
en&gﬁiﬂﬁerﬁ@b%@_lﬁ&@hbﬁ CRdr \é%ﬁv{%l@eﬂﬂfoﬁgh £iQdrek Q- Baﬂ‘luﬁlra[tg bRbfrborne
ai.rframe by its bul khead 30. The antenna
coglﬁgl@@thalapgghea%ys@@ Hywhishahe eysterp is ﬁ@smmddh@éhle ﬁ@nt section of
f [ 42 ecjiate t
thggg%faﬂg notﬂzér%n{':;flnlﬂ ﬁ% g% ee%%ée éligélrlﬂ& glpglr af1°8F q#ﬁlf’ hléw?lg]c?gr For
exampinnbe SPsterhomagXanpisalled e dtHéi&!iu‘@é]&ﬁ NAaothé H)‘é!a!t&’dﬂsyof an

orient d in negative angl es and p05|t|ve angles in
AR LR 7St %%aé beliebler Higtanh gam be destnllsgerardvgh vehicles and

lar[cp@er{ﬁ)alef loBYh ity ehidis raﬁq g; C@HHQA Laee 1f ?‘%x Al AL ?{Hﬁled in

0, a réceiving’ antenna and a transmtting antenna

Vaﬂl@ﬂs ngeoens dibag dbonaningoliyedi wehitleofFot keamplegnhd @fstem can be
m%%ga% k Ai rborne radar antenna 10, receiving antenna
R @ SFUISAYHTPEISE ant enna 104 are connected to a

[0041]t | CRigysddr -3 GRuSHHEN 2 3o aﬁféhﬁi‘ €8 Ghat gnro@aﬁﬁil rBeted via a

antenna ("RX antenna") 102 and the tran
pedgptad navd ierwoerrmwr@ r(naﬂﬁ)cuﬂej& @netqdo‘é@)t iooatedumralfﬂ‘lalmﬁane by its

w5883 e o DB B AR FORER 1 e

of 11&11[1&@’502drt Witl bfiRediemrhdt it @diemidna of ndthRcésBaay parallel to the
antenna 10 the radar antenna 10 acts substantially as

radgr, apiFATa - For exanple, haradananteminds ghuadlyoriontedfin acgitiymahgles
B SR B bt

Irec
[0050] Figure 1 illustrates an airborne radar antenna 10, a receiving antenna 102

and a transmitting antenna 104, according to an embodiment of the invention.

[0051] Airborne radar antenna 10, receiving antenna 102 and transmitting antenna
104 are connected to a vertical surface such as a bulkhead. The receiving antenna
(“RX antenna”) 102 and the transmitting antenna (“TX antenna”) 104 are positioned
within a near-field region of the antenna. These antennas (102 and 104) are positioned

behind the radar antenna 10.
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antenna 10 when the signal is received. Thus, the
timng of the transm ssion of such an output signal
wdet@rmsmes the direction of the signal as pereeraemdobhyoo266
the radar system [0053] Th& controller 140 (of figure
recei ves infoymatjon entative of t
(Uitzibes BHPeotea el Bion offiFE e Br e RO SeateS dPenigl0 acts
suB?cht?eﬁ | WAL oA drEATORAT SRR qfheacﬂregﬂ(gﬂ? W asélgﬁ‘eﬁlrem%ﬂ by
the radar antenna is oriented at any sel ected
an@hnrne cliO2ain, the wehr-feldtis detavwiinkd by kngwmlg the prhes‘em a>1f |tkr@ radar
i,on.

a: a é;)ls rltéquil%a £ %J?ﬁr ]Ié égéen%/e??m}c ST n.dir gﬁjﬁ et{ansly ssmn Jf such

ant 6@PEMEghalNGet@ i8R SPUGRLLIHE T t‘ﬁ@@lgﬁiag A8 peddeiv®d by the radar
mani pul ati ng the del ay between the recelved and

Systemnsmi t signal s (represent the radi al range between

[O% vi Q%E?t oﬁeg e1t40 ncy g2:))?ecen)e 1I%fh Enat?qu fngegentatwe of the

| er "ShHi requ féesen e ra

dieotip oLt rafar bﬂl@m\!@ét@ﬁtﬁ yeahetepe@n chh ectitiakd tlha krah@thi@sibn of an
and the radar), the power of the received signal (as a

OULRIK Signgh when th@éader@@r@étlmem% at o fgactethdirachieny wghas to
pr@%dg\'ﬁl agrrpﬁsreiulggen\féﬂel'@l o ifg ?&rg& g‘{sat F&ﬁaﬁﬁ Qﬁlect{ogoss]

representation o nmovenent nmay
[0884i evdlle bystah tsenulags b virtis]l gratingo@vget by tiaesthittings aiedpatyduced

| er shift e r anot her exanpl .
16?%‘&[&@?650 R 13%%?&9@%\%{%% theresERF L PR pgemit signals
(cdRhd M fdad bﬂ%engetq}efiﬁ §hE %%al?%fé@te And ke 1ada1) the resulted

transm ssion of the output signal and between t'he scan
Dcp;mld:losiinﬁb firetyhemcy dtkpresamtt thamadialT¢vogwnefit afkibk [velogity fetvegen the

i i.ate .t even t entlal novenment s
vithal e RBPBET B Gl athe et MG Bt UG TR & 4 of the
rahgebbt@8entthd tdrbdt sl it 1@d Qs Rvehe ﬁﬁéjv@tﬁlﬁletﬁfg%ﬁ 01fo§§ section.

ant ennas 102 and 104 al t hough ot her antennas may be

[00%dd. Far sdampleoncprassneation et mdsal ngPecneerdneAay thei aghieved by
alt%ﬂgé e rS%%S, V'o@v T atﬂé Gihe 403 ta:nd lthrécjtt)gﬁﬁlgl sﬂlft higeet for another

nor e transn1 as “can

exain|pm; &h@nﬁﬁr (Iﬁifeﬂﬂ)s Riove@ents andy Geeadicvar 8y aBEehY it timing
antennas can_be all ocated per receiver. %0057] Fi gures
differgneq befwesmihe temsmiseIn 9 dhs PytpHaTenah pad beiyisn ithg sran period

oft]tﬁg AR drfng ”’1‘%&@%‘95@1 1ﬁ°tﬁé’f?ﬂ; fbﬁ ?g@?ia%”@ﬁ? E{J&ptang%ntlal

e Invention I'gure es a recep
meeeaceaywrghee agotsendduldtionst r at es a transm ssi on

: [ d h di
OB or s bl i e L iale 017 e SRl A antennas 102
ani(ﬁﬂ%ﬁh&% @t‘ﬂgr taﬁt%nﬁisa ?‘ b ideh. apt QJHf!ﬁorl%o?er %ha!ﬁ“& Ningle

nmore conplex but for sinplicity of explandtion
trapsmpaggtan@’nr ofcetvigz padinm foag deinclpdedidi did mtem One or more

o iBnG &Gy ST T06THE PratarTaeerig T of SRERTrEving
antennas can be allocated per receiver.

[0057] Figures 2-3 illustrate an airborne virtual target generator 100 and its
environment, according to an embodiment of the invention.

[0058] Figure 2 illustrates a reception sequence while figure 3 illustrates a
transmission sequence. It is noted that the actual radiation patterns of the radar
antenna 10, the receiving antenna 102 and the transmitting antenna 104 are much
more complex but for simplicity of explanation the propagation of the radio frequency

radiation is illustrated by dotted arrows.
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radi o frequency signals. Mst of the radiation passes
t hrough radone 110, while sonme of the radiation is
woebd7aasmad backwards towards the receiving ant eanaL?02900266
as illustrated by dotted arvows 125 and 124. [0060]
transm ssi on sequence of stem 100 t he

[055%]' n?nﬁawrﬁnﬁ@ RREROR AU ACE PARSHTR 400 s @d?rr"’éla?]’élﬁcl)Q transmits
raﬁio%@u@ncyl\é?@{aléij&lﬂ@ f}EQE%Eﬁ&Ppa{%@éstﬁﬁ)u Fect g[% T RIYBe some

I"e Sone of eralatlonlsre t'onards
Oﬁ Iti@ maﬁaronamst ectfﬂmteﬁo backsvarfld dswas ettie byeceiginge dntanmai?2, as

noted that in many cases a
IHPF ha&?‘{l%h&é%edt%‘é) z]i-lgls 112%1uency radi ati on transmtted
[006OM t MRy T3 dRkraAdhigdHa sé&eﬁbé 8f sl terheARNER &8mitting antenna

recei ving antenna 102 and that a fraction of the radio
1G4 sepsenisyradigdivequicoey sighals.ddostr afnthe hediatiempessest thngngh radome

t a_104 reaches.the rad enna is_can

1 o0RE ST i oot B0 B P A et gna 10, as
illasteaney déttcangrdwiel 2l e@eilypng antenna 102 and the

transm tting antennas 104. [0062] The receiving o
[09Atlenndt Bowiedhthat Femaps sasesta raggloarmicthe gadio fregpency radiation

I t her. '

rfARREF Blin b PG Bhn K] §u080 8240 o D841 Yebpns 102 and

thmr aﬁact&m\/@‘f thel madio F3Quérky aadittiel émﬁteﬁyﬁ(&nakimﬁﬁmﬂlﬁfng antenna
s not ed thai@both units may be integrated

1%@@%@?@ rdle Fasenprignife ) HaE RathpHaY dgf t9 &fa%ré%}? fistance between
Rk b a1 Pty FBEA Tl 100 A8 et Sl Behnas 104
[0062] or Timorecerack antbﬂumt 1 O@remdlthﬂ:marfsmmml amntbnballl €@h el&d:oﬁﬁected

0064] Cont rE]IeI er onnect ed to bus 20 an 130,
Vip P8 JROT; R i°6r? ‘c“-‘quﬁn"rYe‘iﬂn&?é‘WatP WSWV?H@“

ThAH R scaRECnNe1 s 'Ise&)tnh@ﬂed by ol ®nRBl&d1 4008t istd¥eed that both units
direction informati on can have various formats. For

may dphtegrai¢re tagicthsst looried mEan eashi ghercan latefeidrnia different distant
1Oguﬂrore?ﬁt m;(J‘orcf eure) scan pattern of the radar antenna,
SRR PI ﬁg informati on that indicates when the

[0963N pﬂo‘h%rﬁerh@g bBth (s 180GeJ 140 ete poitidRaloR&Ine or more racks
exan]iq%elt ét he direction informati on can i ndicate the
? (&

thaiar @@@ﬁilbé‘H(héﬂi $the antenna, and angul ar velocity
[OQE%]t he (foﬁg*? ler 13 onit %cf H)eblks oA da]fld treceﬁfeg %rggtlotnhﬂltformatwn

contro e ada 0O manage varl
refies@aitiverofi mé mdaﬁhntamafchfd@abm It [sQ6&] thht thleshmomc&dmfdnatatmn
al t hough, co 140 is il

CappRAVi Yaéauﬁ %{18!?#2%%%%1’ g gl@b@%e%%t@relg frrpnafign 31\% fefine the
ARG Seaesns el S0 PR Py g
mdmateemelmnbdteh}camapatteﬂm diegmst (oe alhlds)ecYetoforl arfothremadxiaotple, the
dlrectlgr? r1r|1 oynslat%anngaenr 1Snd1acra]1 et reocrlrl]rr\égtr d1rect10n of the antenna, and angular
velocity of the radar antenna and the like. It is noted that the controller 140 can be
adapted to manage various direction information formats.

[0065] It is noted that although controller 140 is illustrated as receiving the
direction information via bus 20 (that is also connected to pedestal and servo-motors
40) that either one of the transceiver unit 130 and the controller 140 (or even both)
can receive the direction information in various manners and from various

components of the aircraft.
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conponents of the aircraft.[0066] It is noted that

ground based, as well as ship-borne, versions of the
wei20d70ab790 ar get generator may be pl aced on racReT/ID07/000266

novabl e or stationary platﬂmrns and the like. [0067]

nscelve unlt y b |or art,
[Oagﬁjn 119 8pted gt %fim Sewegh Fabith beie Yerdftiediche virtual
tal'fﬁgfrgéﬁél AN thay b0 %@a%]:d CanyaR &@Hﬂ&(/ablt:hﬁ sgdtlghﬁﬁ dplﬁt?&h% and the

requency nenory unit operates as a digital “del ay
likei ne. [0069] Figure 5 |Ilustrates a transceiver unit

' { t of th LI
(098707 15+ HrBei e P H505F e wic cu PASVE e arluges o
@,@M@aﬁ@ﬁgqﬁ&ﬁynigk, @ﬁﬂanalog to digital converter
ADC) 132, a dig r? radi o frequency nenory 133, a

[086Yi t aConv)eramllyO@leci@mﬂé radep fie@IROpy IBMory uhit @gerates s 2 digital
ckg&ﬂu%ator 135, an up-converter 136, an anplitude
Uiat or 137, and data retrieval unit 138. These

[0069TPONEHuSe O'ill@itrated astrais0ei®erOfinit N ccdediR® Ae Bl $mbodiment of
(especially the frequency nodul ator 135, the anplitude

thergygrti®er 137 and the data retrieval unit 138) are

[Ogm ro &lrﬁlgogyerqg@ttl[ﬁ bfiudhd Q- a0 dﬂéfhe;g down-converter 1 131, an

-converter receives a ra guency signa
anhlogntot Bgitale caiveitag (ADYNIBR, h0&igaaldradin Viegtency haemadi 433, a

.frequency signal ternedi ate freque si gna
digial 1 apebaeander Mgéz’ﬁe# Adregianon moduAgr gggab@n prgonverter
138084 %ﬁpflﬁdg h@idtBtorc@nY &dd &fa {e‘%ﬁgal &3’1% 1§§‘ atheQP @&ﬁ (?r%n%t or at

a sanpfing frequency that 1s at |east tw ce of
leétSht?@IIIﬁEd)[f athesef compemnuys (Fpecisbypthe sfrequenst cmedhlatnr t138, the

ani e Simpolat 17 G Effechst Rl Pt o) e GoBRE Y= hERByToller
14b33 by a data retrieval unit 138. The retrieved

sanpl es are provided to the digital to anal og
[086Hver tTéﬁ dawaeyonverer Had mclpj@ﬁ @ dio fieguardi stgwal from the

reéern% g ? nﬁ)l2oa%ds : n%galt-gre? Ie 1% er gr?cdl ? gr)}alaég%u Z%g%nedlate

requénicy

ﬁelﬁéndyo S%ﬁ&ll atme iatdRpPlkey fefidnty Q;ﬁén@mis sdhpled by the analog to
i nter iate frequency signal 1s up-converted

dlgﬂﬁﬁlcc@ﬁV@queQAQ@B 3% thyyt @@Saatr%émphmgeérsmwﬁ@ﬁrﬂéwt least

f .t 0
QS oR TR, hitieRine BEal el (i SRERCRS S M igial radio
freanmphdyt mémonjmdDRﬁM))r 13IB Theutgmiiless ae retrigyad fﬁn@m]aé d1g1tal radio
representative of a virtual rget._ Thogse of, s
freqrencyi emary By Lw Gels e ﬁeﬂam {i ée%Lr:V% éampl%s are
prQHHQ&'Eo el tal t%né}laldgsccfﬂ'v@ﬁé&emﬁ@"‘ﬁ% G4 "Bk En iftermediate

order to generate a
frequency analog signal. This intermediate frequency signal is frequency modulated

by frequency modulator 135 to emulate a Doppler shift effect. This intermediate
frequency signal is up-converted by an up-converter 136 to provide a radio frequency
signal. The amplitude of the radio frequency is modulated (usually attenuated) by
amplitude modulator 137. The amplitude modulator 137 outputs an output signal
representative of a virtual target. Those of skill in the art will appreciate that the
amplitude of the output signal, and its frequency are correlated in order to generate a
moving virtual target. This correlation may be achieved by using prior art methods.

[0072] In order to provide a virtual target that can perform tangential (lateral)

movements as well as radial movements the timing of the retrieval and transmission
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nmoving virtual target. This correlation may be

achi eved by using prior art nethods. [0072] In order
woaoErieyisde a virtual target that can perform PCT/IL2007/000266

tangential (lateral) novenants as well as radi al

venents.the timng of the retri eva and
oft 115, AL STBHO S, AECBRORH D SFERATC T & BOREMPHER of the radar
alt@HAOASQinkifAg BfoP R FI&Q tRAAELTAaL btk p@HRMms %nﬁﬁi‘ﬂﬁtal scan,
Assunming, for exanple hat the radar antenna perforns
fremhyight s leftathers omordef tcomrmmm right mefvemehter thmvnrmbtarge(b, the

o P D GIRAEIRY ol B A o e e

dezhembing iOfegsbngive Yo tRGHAaRRd tdRnEgGlk fF)fof tie Vi@ed AR d to
to the sinulated tangentlal velocity of the virtua

the hpgetalsean periodeof ey jedaranignngcan peri od of the radar
nn 1.
R sk e EL AL ol A3bRES, ATAGHY By 36
of| tBOiAEnildie azi rruth scan pattern 240 includes a range
of angles. A vjrtual target mpves at a virtual target

[(\%ﬂocu fhjre agppyth sean patiarn 2AQ indedss 2aangs ok el énvitual target
R e e
2(r6) glhd a mhgdmahwnp@leamytaﬁg@mmh)s Tm‘aﬂuairml@n mrtuEhp moves

|rt of. the virtu et is further
SR HEBH VYRR Yoy o5 B reds g HE vinttal movement
ofl BB VARRN tdrBE 18 Purfidk E’Hﬁstﬁ’tear@ mbRGH ¥&d 2bY- ZtZE‘eeafcﬁQQﬁresentmg
antenna during a different scan period. The out
ars pgipal @gmle‘et:@lvmhbsmhm raier wotcosuderinhe difiguent s,cdin perlod The
or.i zon nd .vertical nmut h. an
o shiRRl e B S50 cab @O Hsrid P frE it ahe el aranutn

arfiCéBamtibh P Mok @ bit. For é}@éﬁﬁpl& heguhite thhiBe RedaRaRnhA8cans from
transm ssi on of output si gnal s resulting in dots

r@z 1o defgthgn Aztame Qve@@@néb%@gnsrr@sswm@f ethelrsignatraresylfiag in dots
r r
en%gaa,dﬁﬁﬁ Ctl% gstdlﬁ’ﬂ ltﬁ{a tg%/n%\gg%/e (/irg{ﬁg] {aéi lg?gcﬁlxaﬂy moves

a\izer}cﬁr@asle&ad{u%?éiﬂnaﬁhgy e t(z‘rowsa}aieﬁé;omrfbhahghﬂ;f mﬂfﬁhh@d

00 according tq an enbodi nent _of the_inventio
[05687 6] INVBEREdS 3Bl0Wsthart & msthad AQbacepedipg tq @b@ﬂbﬁ)cﬁﬁl%t of the
m§ Lgpal transmtted froma radar antenna. Referring to

e exanple set forth in previous figures, the
[Oﬂé@]el vﬂ\tﬁ@hahﬂ%ﬂm'ti(b& stegee? I\Desf Becelaruhgaa kigaqueacynified fem a

hat smtte b nna 007 St age 310 .
faﬁ%r ?115? eﬁ&%ﬂ%{%&s %??@Pg? Sgtt nl& RFYA ‘r‘ﬁe&r EPEHAvInG
aft@Rh 298 M RlveY § r&tfio ‘ﬁ%&uér?c&%hlé@%ﬁ héyt?ﬁlsrr‘ﬂﬂtéﬂﬁaaalddngénﬁﬁl

ralofrequenc nmenor eerrlngtot eexanp es set

[0087} h Steger 810 d@sfdllog‘(ﬂdeby m 3083 oft howesg | sndrot mafonmtion
nt a e of .the receiv [ 0078

I
rop@OERRRBh S Sreid” B & RSl arPRc Pl mémory.
RéMIrgBihOdkamples set forth in previous figures, DRFM 133 stores information

representative of the received pulse.

[0078] Stage 320 is followed by stage 330 of receiving direction information
representative of a direction of a radar antenna. Referring to the examples set forth in
previous figures, such information is provided to the controller over bus 20.

[0079] Stage 330 is followed by stage 340 of determining a timing of a
transmission of an output signal representative of a virtual target in response to a

virtual distance between the virtual target and the radar antenna, a required virtual
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representative of a direction of a radar antenna.
Referring to the exanples set forth in previous
woizgurriesioosuch information i s provided to the PCT/IL2007/000266
controller over bus 20. [00Z29] Stage 330 is foll owed
. - 0Lng actimn f.a.transm ssi an
et Sheayotd 6 sAENRITRLEt Bl Rereling Gane exnpas s
farth irepponsws figuasyilet dalindioSt ac@itbetieen hhe tMnEhikdlon are

target, and the radar antenna, a required virtualtarget
d‘:&?l?lge‘?q gﬁ QRO Fe ‘foeg@it By eremple)ih senptaat Vighal target that
Befan ki bhei n previous
mfi urgs@%%glﬁgﬁbﬁg%@dﬁﬁ%f gﬂrg §'i eval and
[0088Ih s niStageodrt Gaisefudletred nyn stelgd B 56 ot thpisheting46h t¥pbnse to the

for. exanpl e) can.generate a virtual_ target that noves
deu(“?im%{n %%%%%tpﬁa?g%g %Jé%ithaédi’f Bsashaifraction »f the gutput signal is
reb80&0by Heaagar3hRnhs KAbLRWRH R, fin previ
transn}{tti ng,1 in requnlée\é?o th%XSd ter%éﬁ)gglllgrﬁre\fl%%s figures,
the irgngmissiognisl madeidly t$ing aat oltpaistaddo firegoticynpath thhe includes
. Lgnal (A s received by the radar antenna.
wipRithe 3002 108

e exanples set forth in previous

[0DB T €Stage3S0Or aasHiBEiONay Be Pa%ﬂ&i SR OYLR

radi o frequency path tﬁ%g[? ‘ji.’nc udes trﬁg’nsmﬁti ng H#l such as
sygisfe Hita Fro #xapplogtile tsmspissgmomay bemaaskenhit & itragsmisyiohentenna
RET. : Al - stem such as, system 100.
PARBISHEY SEAPN B0 L B AR DU AR XSSO0 e
thytriaethirs 8 inear-fiuid ecien pOGIdE QAGThaWin Hiphcd IBBAST £t 18dsH partially
b £gi,on of tRe f adar antenna, by a transm ssion antenna
YiahiFoms, adithe Bk near-field region of radar antenna,
0bgn1a Swaseraehi t ryiall a_radaone, .and .
VR, e fOOSZ%gﬁ)&Iihg cof R BTARY LY B SRl A5 | §F Higgdadar
anfaung hehengansnfisseindcanfintlnde daetartrananhBROA. reflB&ed transmission and

the R &0 ERerBla sl ies ey e meck dovgh 2 cadint Gt eflects at
ledst @F&r‘ﬁbﬁ%‘f e Yt REMAPEG A F RURL ﬁtaﬁlaadt@&%m t hat

reflects at least a portion of e out put signal
[09Bar d¥ isheotehdbat zasbling to [@HE3¢mbodimentsobedhe hatention the

din ot her _epbodi pent.s of the i nventjon the
TR R R T T g—
basyisiyeiis afdviter 505116 0Bsta@bngskaged systens and ot her

(@Ei l e or stationary systens. [0_084] _According to an
[0 odi fresrrdiae tora srabetimieninok thagievesBnottage AFE of thagitting

i d : ok g4l ltiple nal s representative _ .

inc e A B A0 B "l bR o 8 sl PR SR Beets 1 ks

notedaha thes suesmisfionof vivahl Sianadhst b dkicRed aPBIFRMMR Andks from

thdi fferent angl gs fromthe radar antenna mag be done by
UeffA e aTe be dgReaby bEpg iacsingle sienpl reinvebpathn€oyveniently,

ol at L or Lt g ' al_. et s.that. ar
the EARIT O RS, wPHAL P et M RPE R PR B seme
angle in fedaticadatheandarntenne euguired niitiple plggalsbeiakl paths.

ri eval paths. .
[068%5 chor(%ng to another embodiment of the invention the output signal of the

system is not transmitted via an antenna (such as transmitting antenna 104) to be
received by the radar antenna but is rather provided, via a waveguide or another radio
frequency conveyor, to the receiver of the radar.

[0086] Figure 7 illustrates system 101 and its environment, according to an

embodiment of the invention.
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[0085] According to another enbodi ment of the

i nvention the output signal of the systemis not
wonermams®dbed via an antenna (such as transm tt PAGIL2007/000266

antenna 104) to be received3by the radar antenna but

h&- at r ONg via a wavegui de anot her radi
[OPnguen25@%0gg%$%$?¢?o“¥%gﬁge%%ﬁggy1@% ?ﬂ@c?ﬁﬁhnglgo and
copG0B&]14Bi gure 7 illustrates system 101 and its

nvi ronment, according. to an enbodi nent of the .
[0f$8lent R?ﬁ@l[ﬂ@gsm}ens&/éi)gm cpgReqters [Vikdess otapeicvdahlys anothenzadio
L L, ' " aidg tol | er 0. [00

e RS AT et hyel 8 (O TRER A G 0ol hRFeTRe ov

cootrbllers] 40r Itas heted thad bothfunés ban by i@t@gfﬁ%&d&b@eﬁ%érplocated near each
unit 130" i

transcei ver. upit 13Q' . Transceiver is
otheg gty CFth l%ﬁéfel@%g%m Lacations frpm ¢aghreiherg Gamaenipethn both
el ' [Wali (0] I e :
5 0 RIS 00 et HLEH,DRL AR ot
bubldead 80her. Conveniently, both units 130" and 140 are

OB, S A0 BT AP P Bt

tra®ySite Ay HAnah ﬁmg&{c?%{-zlhgluﬁﬂlgn@trajn@&i'i%i Wt 130" that does not
transmtting antenna 104 and by including a

trappiHRe U sighal vipgoensmifting doteana 64 Eutanaﬁw'r E)erers uh@otitput
. S A snmtting,antenna 104 but rather
S*%?%@ﬁ%%éf?ﬁé&%ﬁfgﬁYE%Fg%a| to radio frequency conveyor
[0GR] [ 0TBOJoutbue sipHAPLY setit gRGh 1a8ioSBJuchly @BMYARE 22) via radio

frequenqy conveyor 22) via radio frequency switch or
fregBemsivriwy! Cﬁ}@l‘@@m%@@arlf% ferdpiiseciye. 16RRAdRr tleesiesvidr aldgreceives
: ' i 5. f ntenna, Swtch or
I PR SRR SR of MORBEGE s BALBRO R Boridr o
signelseicveided from radalasntamtaeand (ﬂr(o?ﬂ d‘aﬁsfc@ii?ef ﬁﬁﬂgSlG@ Mlﬁfc_an also
unit. 130" but can al so sel ect or exanple by applying
selep Ofd‘?&?‘ﬁg’?ﬁ‘o’ﬁt’b' ﬁRHrfi’linglﬂé@a Seniiplexing haivecenasianalpageeived

frofk @4Rak AHRANAND GRD BedRcAREL B& Hﬁ%g?/% %g?\ﬂggfblf%g%%?aﬂequency

provi ded over radio frequenc

comyaysr 23yst em 101 utilizes a coupling between
recei ver 16

' ' 0..and b d _
[oGiR"e Tt it O R B0a CopiaR RebHee: reBage gt 150 and
beMRlceadhr tERABHT b1 Alle §3teANNE 194200 1@0BEsR @Bﬁ@g%ol%e%een

[0092] It is noted that the radi o frequency co
trapsmidfing avenprl@fhand radaf @oesla . gure 8 is a flow chart

TR TR s
[0098tei VFiggrea8 &5 A8t dHaptFthéth€d 307 @8Boading to another embodiment
of the invention.

[0094] Method 302 starts at stage 310 of receiving a signal transmitted from a
radar antenna. Referring to the example set forth in previous figures, the receiving
antenna 102 receives a radio frequency pulse that is transmitted by radar antenna.
[0095] Stage 310 is followed by stage 320 of storing signal information
representative of the received signal within a digital radio frequency memory.
Referring to the examples set forth in previous figures, DRFM 133 stores information

representative of the received pulse.
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radar antenna. Referring to the exanple set forth in
previous figures, the receiving antenna 102 receives a
woadi7ai$mequency pulse that is transmtted by Pauar2007/000266
ant enna. [0095] Stage 310 i9 foll owed by stage 320 of
storin i nf or mati on representatlve f the
[0P¥dei v Etgg %&ﬁaqs inllowed by slagn PaP ofagrevinge gy information

repTEdREMive SR L&t ich afm! Ref fPhE I%xéuﬁples set forth in
i bRl AR R

revious figures, stores rmati
preepuseants suchanfifrmbhien rsqnesndaﬂtopthb sentfdH syermg@. 320
di recti.on

s _followe y age . 330 of ivin
0§ or 630 éspfocilegvﬁfi SAg° A2 1 deieBBIhE GiiBe Pl grovision
to Ah@RNBeei el Gkl 1‘3@10tf§€qtupl ﬁ%’ir(ﬁrsotsﬁi ot éd'crﬂa'P I epmSﬁntatwe ‘

previous figures, such ormation is provided
ofovittnall thrget ovespdngs @0, vn[tlma(b digtaree etgtawamahc girfual Itewgﬁdind the

stage 342 of. d termnin rovi.si on..
redfh, S0 o or ST, Pl nitel dEUAE By ThyBHRRed gpiSrion
inRRAm QSR Wef&tiap db tHeedaRPRAsE fovd ifprévivis figiaks, tRY @@ing JT the
response to a virtual distance between the virtua

datearetéevah Aad tinesmissian asmndetemuned by equireliar Mo thah(for example)
cal}l %Flgeer‘éte \rfl?t%glﬁ%%gg?ﬂi%t Enh)“:(‘lesr ﬁzﬁ 'pXt%dchc%' 1{1%5: éé ?Qf;;ned lﬁf ]Iochints 221-

or et exanp
7zgreV|ous figures, the t|n1ng of the data retrieval and
ransm ssign _are determ ned by controller 140" that

[O@?&Sr exHEpPEy it nloged dyatage s Svi titnuayidingr tet radahteCchiyteyia
2
o8Bl e h g0 551 IR BRed by s Fage Baa e oupu signel

Ryferovigdbrile examples ea:tdorthemé’ g\lfH 7, the pravisianiio rrfade q]nnengly radio
fconve or, in_res (ﬁ g_detern1n tlon ut put
TRGUEHE] CONRYOE 22 ﬁ%‘ ”6’“5 EARX HPYESY SEROHGT P]hSWIFF 08gur e

[O(_9'9 At heF@u@é’Q §l'h%‘9rajte§ sPRER 10BRAHIR ndFbAERCHBREYS to a further
veyor 22, and through radi o frequency conbinefr or

mﬂMﬁthnIEﬂxpﬁ@ggknFlgure 9 |IIustrates systen1103 and

Op}@ 7 ARHERaT (peBTo0 e R aroa ) AR GABEo dAGe i

mytrmb"mntranédspeéﬂtmmeﬁuomo Transcel ver unit 130" is
controlled by controller 140. [00101] Transceiver unit

(08807 i Jrapeemvedynivil 30 ismoaphde girerreio &isapiney cPBplen 26 He the
OL?%utt %%ad%r rad?odlgl‘ cracimeﬁgr Sy lirle%&léle Rk ¥u %%q%ttg ?gcei%r éﬁlﬁ?ﬁugﬂhél?adm

celve a requency

ﬁe(@bmh/ AgnaRsueh las RF miesd) séﬂtcfmnﬁ aaiar refd&kd ﬁ@qﬁdn@ﬂ gpithasizer 24 to
synthesi zer 24 to_radar transmtter a I|f|er 28
ra%ara%mmrt@ﬁ@Wipllfl@rr2&aﬁﬁfiﬁ1fﬁr9éxsmz%er§§w§wa 8 sensisian jpgplified radio

REBE, LM RE, Sh yhP ETIR B P

siga0102] It |s noted that transceiver unit 130" can

[OO?OCZ?I Vft 1s note hra?(%rlagscfegvee(rq lﬂlglqclyw" can receive, via a radio frequency
coupler, a portion of a radio frequency signal to be transmitted by a radar antenna,
wherein the radio frequency is coupled to another point within a transmission path of
the radar. The transmission path includes radar radio frequency synthesizer 24, radar
transmitter amplifier 28 and radar antenna 10.

[00103] Thus, instead of receiving a fraction of the amplified radio frequency

signal transmitted by radar antenna, transceiver unit 130" receives a sample of the

radio frequency signal before being amplified and then transmitted by radar antenna

10.
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coupler, a portion of a radio frequency signal to be

transmtted by a radar antenna, wherein the radio
woneques®y i s coupled to another point w thin R&CT/IL2007/000266

transnission path of the radar. The transnission pat h

r adar Jfrequenc t. hesj. radar
PGS e e PaSh ity &0 bt eti i eoton] Sombeyr 22
TrhRst@iver 151t 630" 84n H1@FEH A Ap@ sﬁ%rﬁﬁé;ﬁ’ébeﬁtfaﬁ{f@ 6f ARRtdal k8Lt to
radi o frequency signal transm by radar antenna,
radiopfiequencie eonyeyer A3 Fhiy ewpit/gnal psepmghies dlirotgle radiwl Frequency

B N T N A

recgivér 1@ MRadas 1@16‘3\@1’ qeniaciedives sfgﬂglls Ordrh 8988 NENenma. Switch or
conveyor 22. Transceiver _unit 130" can out ut an
COé%hleertlSsqagrpaw%wrré@éﬁ@%we\v &otfsignalg reeqised framgedartagtenna 10

add@fbM frﬁﬁs‘&é‘i@ﬂr ¥Yinit Q3YEHQR! ¢ 2aIS(;r L0 Plégiaﬂ?iiglgg@l applying time

propagat es through radio uency conveyo _
diviathnomiitipbaxére) ybetwdeh ciigrats moabech ﬁbnﬂ.&dalﬂhmtbnnd 10 8nd between
recel recel r 16. Radar receiver 16 al so

th gp; %gnaglpborYé‘ig PEbRAGLHISHICHRY eMVEYOrS4 -t ch or _
[OQP@Q' NeAcchBlifaly, B 483 tRes ‘ﬁgf"{nc[ & f’e%EwH{# BSd@NRSor a

received fromfadar antenna 10 and from trafscei ver
trmlmﬁlﬂsahteml%n al so select (for exanple by appl y| ng

0p R, ¥l SiCh Rl B S st R IR Bt g oodiment

gmm@ﬁhe@@npver radi o frequency conveyor 22. [00105]
Accordlngly stem 103 does not include a receiving
[08H)Enna/ et 3,91 ﬁaﬁ&@rﬁ@geﬁtlﬂr@f regsidng vid @ 4adi¢ 60q@BLY coupler,

hart . of net.hod, 304 cco din
a @ﬁ%?‘% gfr‘ &g l%(? %gcllrlieen y (S)l it %be ﬁr\e/ué%?]] ﬁ by fld‘a e%?ll ﬂ%péemng to
th@6edarsplarseisfofty is tﬁ@gﬁ: B 1Anedeivee @8It MB0Y reckivds @ pbﬁ?ﬂnoof the radio
frequency coupl er portion of a radio frequenc

fregugn sigepl e @aﬁ?mlﬂqeéae%ﬁoan Fadanradimireguracy szelﬂﬁqsrzen g4 to
la&ﬁtkﬁgnﬁ&?%ﬁ frselg forth in figure 9, transceiver unit

receiveS a portion of the radio frequency signa
[OQ Hlﬁd h asmgRF3Bulisefollsart by ostageadad baditeridg ettanGyformation
ar tr mtter anmplifier 28.

h d
relfl)égfégs’vleé%&& 3 i“fl‘;ea f1gndlo \‘%gtg‘moﬁ‘ digifgle Tadip Bequsney jmguory.
ReFr@ig o Hinf QnAmidsQB: fo?tﬁrlﬁ ?Fﬁﬁ/lﬁ fﬂr@gnré%f DRIR118§ @fo\feesqnformatmn

signal wiwthin a digital quency nenor
remes@mtwng)fﬂaremvagimm es set forth in pr eV| ous

sto nf or,nation re entative of .
0@} CSiaes U BUSHEOGTouTe SR Th 0 SeriT Bt D ectb i pymation
refirb@@0atid3Qr afdireeE ¥ff NEhdSH 4REAHAOR eFeRiQY fPthi @Ramples set forth in
representative of a direction of a radar antenna

PrREpET figuies. seshtinreréempisesodded fodhe poritieller over bus 20.
[00110]  Stage 330 is followed by stage 342 of determining a timing of a provision

to a radar receiver, via a radio frequency conveyor, of an output signal representative
of a virtual target in response to a virtual distance between the virtual target and the
radar antenna, a required virtual target direction and the received direction
information. Referring to the examples set forth in previous figures, the timing of the
data retrieval and transmission are determined by controller 140' that (for example)
can generate a virtual target that moves in a path that may be defined by points 221-
228.
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previous figures, such information is provided to the
controller over bus 20. [001 10] Stage 330 is foll owed

woyoEiiagmo 342 of determining a timng of a proyCEiDNT/E0266
a radar receiver, via a radiéo frequency conveyor, of

ut put .si,gnal- .y epresent atjve of a virtual target in,
OB TL o Bl S8 e RS R3S e S ehel Y
ratiar getuenyd tdieey@dan REIRRE0 fhel BEHHIKIBEA, M thdabutput signal.
target direction and the received direction _ '
Refrrperatthe sxamelpe st fagh e fighe dxthapredsisetis frade thiongh radio
' ' e im.-ng. of the data retriev and
N Dy 2 B G B ot T B Bty SRR
(0011 eFiyupd &) ilnBtratgensteai 0Gand itd dtdiroh@kse hedodhg BOY B ther
i.n a path that nay be defined by points 221-
enﬁf@ﬁ?%ﬁf’ﬂ?”@f%ﬂ§m842 is followed by stage 352 of
[001 81 d5DPem! DEAnERAG trAREGLH iii Yida @ {;&gfo(ﬂe{ h EHYRRELeiver
conveyor, 1n response to the determnation, the outpu
ungi §Halis cRafled,rvingadio frtipeaxpoplgsr 86ttofthe tdutpud dfi gdaeradio

o] : di o f

TRy SIPUPSIZEE A st B Ghse e G FRBGLACYS GoMb PRengy signsl

seBtdih RadbBradi®B-dqiedby S lkseel 34 td fabst t?eﬁ{s%ﬁﬁé%%@g}g§ Radar
d urther ernpo t

and. Its envli ronnent, accordi ng t.o a : I Men
tragpmitiee applidist 28 reends0@1 4B]liSyd tashio HiBGudney| sighesd to radar antenna

. ' . it 1 . troll 40. T iver
o RRG SN B sk Ped RS B Shudiney coupler 26 to

[00Tie] ouThus, iBdteddirededh® of HEGHANGY 1S BlPESLE §hdid4frequency
such as to receive a sanple of the radi o frequency

sighph fransnaifiad boyr wepT arfenag é@f&ﬁef‘@eg q@égﬁ? seaivhe 9| glt;rpthlﬁ the
. . ' . Ljf.i . ar trapsmtiter
L N Y Ay

10t Accaadiaglyanysesma 06 dads rion ifclide of eedieing hstehhe 1@l i fi ed

Lo frequency signal. [00114] Thus, instead of
[Oﬁgﬁgli V{DH@HESIBP%IéPif ANSSEIVEh &3 8| tranpaiitedad? Gansmeigtien eytenna
[ : L antenna, transceiver unit
10§§%B?E%E?€£§£§&E§§%P%bg?ﬂﬁﬁg~radio frequency signa
[0®ior eFigerenty mrpflow ickatt afichettod B 0braaestinit i dinbther @dbsdiment
nLenn% 10. Accordingly, system 106 does not include a
OfﬁgfﬁYVWWB'antenna 102. [ 001 15] Qutput signals of
00113DS CRIeHRK 3b3%t:AsDylfRBSM bF Rdeify LANSHSHLRR 1
[ antgnnaelo4 to bespgﬁﬁghﬁly rgggﬁv d E&ﬂéﬁégg(gh?g%ﬁgPen
a fooiom & a Fdiufrequency sigaalfdeoinroimar tadef fremtchoyl a®PBfier to a radar

L na..£0 anet her epbodi nent o he invention. [.001 |
a0 R 7S SSREE sot et T BEs v igased gt
139 asteives h QOHRAGY KDUBIoFoquendINidrla® (kueh a@RFARR) sent from

frequency signal sent froma radar frequency anplifier
radag f%lq Hedueney avigbgsizeer4 onalarftrassmitRe eplifiag28.0 t he

[O(ﬁ)igjml §ta§‘eet3 0o 64 r}bh&v&l 90"9 esta]g%’ 3&6 = %teoiri\lllgr silépuitlt information

representative of the received signal within a digital radio frequency memory.

Referring to the examples set forth in previous figures, DRFM 133 stores information
representative of the received pulse.

[00119]  Stage 320 is followed by stage 330 of receiving direction information
representative of a direction of a radar antenna. Referring to the examples set forth in
previous figures, such information is provided to the controller over bus 20.

[00120] Stage 330 is followed by stage 340 of determining a timing of a

transmission of an output signal representative of a virtual target in response to a



10

139 receives a portion of the radio frequency signa

(such as RF pulse) sent fromradar radi o frequency
wevniThesisger 24 to radar transmitter anplifier pP@8IL{00DM0266

18] Stage 310 is followed by stage 320 of storing

signal information representative of the received, .
viBg Bitangs Reovesp S rirhel fasent Giog e el ieBpr g feduired virtual
tafgRt afr6dtde did thé Eec@XRARERSH el fdrRfatibn | RefBhRWI tBUBe examples set

figures, DRFM 133 stores information representative of
fortheinr praviausdfipuies,ethe] ming of tht alytn 3@0ieva fwl tawediskipn are

t age 0 of . recej My Lrection.information .

AGLBIRCRY BrobfSTIY B Lt FEHBR) 3 Rl d ol tereet that
mbedsain kipath thet hBebedaieliey poaits PPI-2d8.i n previ ous

fégures, such information is provided to the
[0862k]r olStage Hfeis Bllowed. by 6099650 of dipmsB@ting.sinf tispesedo the

0 d 1. ) : r.ansm ssi.on . .

S e S Rt
reteiveéd by dls eadao amtehid. Radferding tta mieeebetpleeset tibeh \h Mfiguad 11, the

target and the radar, antenna, a required virtual )
tr3ngpdsstong iy 8R4 PYaHng nan @RIty Bdiey| FEmeReh path that includes
traddfO%NBLhQAn, Ref erring to the exanples set forth in
rprevi]ggs f?%%res, the timng of the data retrieval and
[00122]s mVelsil othe amentied banbeaer desayibednithakdpect th4dirhhat number of

for _exanpl e) can generagte a virtual .target .that noves
exf i Een R vk B g etrar Friomaby VHaritiS. Swtitiagons and other
appBO&Rhk oBHRABV3MHON ity hawed by stage 350 of
ransmtting, in response to the determ nation, the
out put signal such that at |least a fraction of the
out put signal is received by the radar antenna.
Referring to the exanples set forth in figure 11, the
transm ssion is made by using an output radio
frequency path that includes transmtting antenna 104.
[00122] While the invention has been described with
respect to a limted nunber of enbodinents, it will be
appreci ated that many vari ations, nodifications and
ot her applications of the invention my be made. \E
CLAIM 1. A virtual radar target generator conprising:
a transceiver and a controller coupled to the
transcei ver; wherein the transceiver is adapted to
receive a signal transmtted froma radar antenna,
store signal information representative of the
received signal within a digital radio frequency
menory, and transmt an output signal representative
of a virtual target such that at |east a fraction of
the output is received by the radar antenna; wherein
the controller is adapted to determne a timng of the
transm ssion of the output signal in response to a
virtual distance between the virtual target and the
radar antenna, a required virtual target direction and
di rection
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information representative of a direction of the radar
antenna. 2. The virtual target generator according to
wohkei7mironher ei n the transceiver is an airbor neCT/IL2007/000266
transcei ver and wherein thea8radar antenna is an
ai rborne antenna. 3. The virtual target generator
according to claim1l wherein the transcei ver conprises
WE Cramgm tter antenna that is positioned within a
near-field region of the radar antenna. 4. The virtual
1.t ar gbt Vigepleradpo targefcgangiatgy campisiign d twheebien anfiea controller

sgehye s.a transnission a ;
o RRSHR Y e PR SR ARG de AP B B Aenal
trafs /il Iﬁfol:rD I’aeﬂadwt taRtein® SPAC Sighllainfbsmaon! RPSdsentative of the
partij al I def i ned bg@a radone or anywhere within a
re?@aerd figied dﬂ%mn # Aigitpbadio HemenrsyamemoryTaed rhnsouibin ouipyletignal
r.caC I el h
1e?1%§%§%x§squan&lgtﬁ t%{ ?L}cgl tﬁérl%rgtt Alea}’ssﬂg ﬁ% oﬁ F the ougrut is received
byt thwands dnemnbadbeeinsthe tohtiallerds aﬂ@:&ﬁd t(ﬁdété@ﬁlb Qntirding of the
the.outp signal .is reflected towards_ the radar

transssion gftéhe THEUL S ERal 4 resppRetio devipal dstantecisiupangthe girtual

tafgefiall UnWNBEGT Nardtliehnal LARIGEEY Sfirt& r@%e% @%{)1 GHBL T QR ction
antenna; wherein t e rec t1on anten e radar

m‘émmemmar@)r@em@met dfendickctipn bf theaadapaatentdat i s at | east

part aII efi ned b a rad 7. .Th irtu target .
gene §téf§%$%ﬁ]§ Y9 SPeLORe] W\ﬁf’ @vstfaélﬁffq%er is an
au%@ﬁiétt@diils&éi’vérraﬁ@%ien’[‘ﬂietlhﬂr%n’éhﬂe[‘ﬁlaﬁ BB RSEMAL 1 ve of

multiple virtual targets. 8. The virtual target
3. genelhst girtvak duedli geperasorc B@nomdmg vihedlaiinn 1t derein the transceiver

nd/ cei.ving..an IS con ted to
co AR SRR el BE PSSP RR ] SRR TSI O e
radie&dﬁfenﬁmt enna. 9. The virtual target generator
accor ding to claim1l wherein the transm ssion ant enna
s plhscadtugbyaae gaerateidascostingrinaclainn 1Twbenpin tthﬁaltranscelvel
[ f r
R BB S AR PO R

antdmaa ateap@itiontd rgehid aabacneamitqm aﬂleai,trpaftidll@ztdeﬁﬁed By tahﬁdome or
A nmet hod for sinulating virtual

t
?‘%r@t@ lggg‘eﬁe%%%ﬁf% ARar §14§B9a-r ecei vi ng a si gnal
5. trangf@ L@ {aE%erlne néﬁgﬁrac%}{iﬁ%nﬁeclrﬁfélg [e4| \(}%g%hgrt@el ransmission

infornation re sentative o Sl gn
antgintih iransmith the oatput sighd towegs ércypdomesngl thaeatdeast adraction of

di rection e resentatlve of a direction of
theao?tgldtastl%lserﬁﬁ%ga‘{j@ C{'ﬁt Ryt eng of a

6.t ransRd Sshen e BerRUABH her @R to @RIHE S eRhalelY thelfrafceiver

virtual target in response to a virtual dist ance
Cop@tigRseh rechptian auterda; vdrerpin theniceiionr antenna antléhe agdan antenna

ard foqs&’tF ({n%g W\ﬂhlﬁ ) g}!;ace that is at least partially defined by a radome.

7. The virtual target generator according to claim 1 wherein the system is
adapted to transmit multiple signals representative of multiple virtual targets.

8. The virtual target generator according to claim 4 wherein the transmission
and/or receiving antenna is connected to the radome or anywhere within a near-field
of the radar antenna.

9. The virtual target generator according to claim 1 wherein the transmission

antenna is placed beyond the radar antenna.
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target direction and received direction information;

and transmtting, in response to the determ nation,
woOher7auspat signal such that at | east a fracti eaTef200hen0266

out put signal is received by the radar antenna. 12.

Th th rding to claim 11 erein the
1¢: andif Fgf%g%aggﬂp‘%ﬁrlgré@ﬁ?%éw&t? i‘l\%mt urdasy sdepisi i gpoerate
vibae@rRts A Refolh aRS &Rl NB thatiBye 4 MhEREA ng?éﬁ&{t & Ration to
to claim 1l wherein the transmtting conprises

the rades gieriidng t he out put signal by a transmi ssion
egi on. of the

ntepna posidtioned wthin near-fieldr the. .
E e eBah ! R el oo R s SeRgarenarisitiy iocpiving o
sighe reinfnitRe fdmnsaliid Adiéhn O5PfihS 8 nkl ARSMAibhMept 8 ative of

out put signal by a transm ssion antenna; wherein the
the rigpeived siconl 4 aadighel radeo figdaencanmenoesy; areeeiving direction

: i1 hi that ks at |lea ar.tial.ly.
iRk ARG el D oo B0R5En o raddh Bl SRR b Bmlpgora
trdndmidsdmeof at oatiut sl tdprddgn@Ov b Sedirthilansdst tih irBgohheto a
.output signpal towards the radone such that at |east a_
Vl#P%Jc%?%ﬁceo etyRen Gist Privalstarpshpng gher eplpip Anéng.ohaeqysred fyértual
taﬁ%@ Are@hEMITecdifed JHEHIR! NRGAGOR cpgaltls%%iftin? | I]erPonse to
erein the transmtting conprises’transmtting
thendkteipinetien, gha bstpniepged emthathave 1edst aftatiigh ef thierdutpak signal is
“tar s, 17, The method according to claim 11l wherein
le?%‘égag%f%ﬁeﬁ?qﬁrﬁﬁteﬁa't he tining is responsive to a
12, equiieGnathdd URboddRee @ Maikhall GARRSA SES ﬁlaﬂ:s%g@ﬁgt &cﬁhprises
conponent in relation to the radar antenna. .
trapispittiag theaaidputisigngbby geridoatoiransoeipen. si ng:  a
L ransceiyv nd a.controll.er coupled to the . . .
By a@%eei%eg ?‘eva‘%‘é?féif’.% %cfwe(’k{l{nar}gc&&’\ei’é?ni © G TRgng pcomprises
tran@GRitve e iteinaigrial B8 Mahdneidsibi SffeAnd S¥taionRAHAMMRa near-field
store signal information representative of the
regigB ot (hedadargianngd t hin a digital radio frequency
me ravide,  via,a. radi o.frequency conyeyor .
Mo rTgﬁ%’e’a élgér? g(}(g Cag%rg&gaﬁd (;%ll,l "Bu ? 1 s ?%1 Rat :{g% r%@’@ﬁ?%’flg Veogprises
tramsmittihgahd auget signblebeianrdrigisvat 4:abhRFf wWikradant @dndrission
determne a timng of the transm ssion of the output
anfgnga Apd the Fadap anisang grepositiopedVithin p shece that ined deashpartially
de¥ihbd Yok i Rmget and the radar antenna, a required
virtual target direction and direction information
15r eprBzemiahod ecodrdmgdia ettimori4ofvhetetn rihe afansmiiteing acomprises

R LS I ANt BB, il

ouyr\m@@nm ik A& dcRAabwaak 8N8ddrSm@Anl F borne antenna. 20.
he virtual target generator according to claim18

16wher €hey métbod ragnewligrée claim 11 wherein the transmitting comprises

transmitting multiple signals representative of multiple virtual targets.

17. The method according to claim 11 wherein the determining of the timing is
responsive to a required virtual movement that comprises a tangential component in
relation to the radar antenna.

18. A virtual radar target generator comprising: a transceiver and a controller
coupled to the transceiver; wherein the transceiver is adapted to receive a signal
transmitted from a radar antenna, store signal information representative of the
received signal within a digital radio frequency memory, and provide, via a radio

frequency conveyor, to a radar receiver an output signal representative of a virtual
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conprises a reception antenna; wherein the reception

antenna and the radar antenna are positioned within a
weperraitiat is at | east partially defined by arpcadDive?/000266

21. The virtual target genewator according to claim18

rein. temis adapte 0 provide nultiple . .
B8k I SN < RRR S BBt BRnisson of
th2 dutpl @igvalr inlidkpdnds @8 h vaeRe e Hce MM HE virtial k:&%ép #Ad the
1 wherein the receiving antenna is connected to the
radayd o gBtena afy aBied witthilntaagatediredtion| andf ditestipmdiaformation
. gy Vi tar.get generator according to
e g‘%ﬁnﬁgelo%%ﬁ%ﬁg?n %@ggﬁé{al lc%e%gneaher ate virtual targets
1% hat Tipeviftodlrtaigevement @ dct@atingay elasgn ti8ngemdih @e transceiver is an
.ﬁ)gn‘%onent n a%gl ation to the radar antenna. 24. A
AR HAPEH v E iRt ATy thitpdai antenat Gengirbpre arenhad
206 OMPTrhe Vidhal tE&! %én@ﬂit(ﬂ e?dcglra@% tt# s 14 §helE 2T transceiver
radar antenna; storing signal Tniormation
congyises e me@ptive antenid) evlicedirithee ceesptipnadnteirdahtingd tBe dhddir tadlenna
radi.o freqgyency nmenory,; receivin i rection
oxf RO PoREE R & JPE AR PG Oty Fen Y oPdemPadar
21ant enmaiirdel 4B @rfot hé'@oﬁﬁn?fto BIREPY B SERG R (RNsystem is
out put signal representative of a virtual target i 2
adppted bnprovide maultipletsiguialsdemesmtaivb ef wektiple hiztual mrgesd.
target. an he radar antenna,. a requir vi rtual ..
2% ar get 3}1&3&@8% g?ﬂ?r?%%rc aFEdingi tPe f“i%?ﬁi ﬁ%’ﬁ?ﬂ’atﬂ?eo fecelving
an@enfla 15 @éhfHcRd. td the’ RIBABSR 4BWRE 4! B A3t HRM of AR radar
out put signal, via a radio frequency conveyor, to a
anfeaBar recei ver the output signal. 25. The nethod
acc [ ' wher.ei n.t he iding.c i ses
2300 ot ety ARGTaRl ol P2 Db ot REPLD S8race
vittued teegets et peidérm mlo@emeith gt B! BhfhtiaPcdth@ndhiih relation to
m%@rein t he providing conprises providing multiple
the#isANt&gnal s representative of multiple virtual
a4t ar get 7 o T ' i Wherei.n.
eSS o THRE OB AL 8 L L g o
signebjrbmsaditted fiowab radw enenta;td@inge dppd iinfsmatidrangentitalive of
conponent. in relation to the radar antenna.28. A o
th?/ ir%@bv _ ?%rW%fé‘Pg%td?%?ﬁéP‘gP &e%ﬁﬁf iRRGIRRYY; geceiving direction
infofrBREGLlcYREcrRR et GO LR 6F 2 FRUPL RN ]0 détgﬁninin timing of a
transcei ver; wherein the transceiver 1S adapt e 16
proasien vé an piipuhsigeal ireprkseatptizn of acouyl éargetainpespbhntood viatual
. radi requency_signal to, he transmtted by a radar
dl%%“t%%g“’ﬁg‘?e%t@? Sy %%ﬁg_e‘i ‘o MreefEn Piprest Ragiieq Jigal terget
dirblifory ee®irac@tedi @ifsdtiont tilfonaidH; Hnbial prb RN, fif SEYBASY to the
menpry, and transmt an output signal representative
detsrminaipp.tthaouipat gignals yigrn radin frgqudnensoneeybr,dota wdamnfeceiver

thé&ﬁp&%ﬁé&{f_ is received by the radar antenna;

25.  The method according to claim 11 wherein the providing comprises providing
the output signal by an airborne transceiver.

26.  The method according to claim 11 wherein the providing comprises providing
multiple output signals representative of multiple virtual targets.

27.  The method according to claim 11 wherein the determining of the timing is
responsive to a required virtual movement that comprises a tangential component in

relation to the radar antenna.
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wherein the controller is adapted to determine a
timng of the transm ssion of the output signal in
woespans®ot o a virtual distance between the vi PCUAL2007/000266
target and the radar antenrsd, a required virtua
ar ggt [ d ction i.nformation. ]
o B G P B B0 R e o PSR iy controler
cat@ledthehy itmhscalvet; aw@ﬁémgﬁ@ ﬁﬁﬁéc@fveﬂ@&faﬂteﬂ&ot@céi‘bea'vﬁﬁ §§ad10 :
wherein the transceiver s an airborne transceivér and
TIOHEPS FoUmh: 7 RaBIoNMr ke frequency sicba tacbeaimnsmitted 1B0a radar
Vv i cl aim
aﬂTaglrae%t%lte;@#éenat Fﬁgﬂﬁlglgeg[ﬁ\?/igr@ﬁl‘gge%atﬂg &2 lgé l{égelved n§1g{1aé w1ghm a digital
raém Semmnthatemsrypesd tiaoseid ani (tthllit ﬁglim a’éplfeseﬁﬂtﬁlv'ée&] z?r\hrtual
antenna,. 31.. The virtual tar gener at or
tala%@& 8‘#3’1 ﬂ’j‘gﬁﬂ 10 PR HrasEoOE rtBe Ui it F%Fﬁ@’@é%b’e?he radar antenna;
WEBRI the @onRolldrdAShLSRE ) RMEMRA, tﬂﬁ‘ig% whene 'tﬁngrﬂl%smn of the
transm ssion antenna and the radar antfenna ar
oyipyEistgnghdresonisé to a vapatdistahed bétseat tHeedsal pa'gt:ﬂ e&idljthe fradar
e rad r. anywhere within a near-field o
eofifiab 6 g VLRt sD inqlon g (fisketio Mo aben ariessptative of
euaﬁmﬁbﬁbﬂgwﬁgk@bﬁmﬁhﬁl wherein the transm ssion antenna
transmts the output signal towards the radone such
29t hat Thetvitealdargat gengratareacadinglie claim 8 twisign de tr&nscenlfer is an
t rad \r_ant enna. The, virtua
R e CRURSUE A b e M S e
30syst"léhm Vistuald epge dyeheratdr %&Bﬂdﬁng”w iapth © $ W#BALS the transceiver
resentative of multiple virtual targets. 34. The
Com Elﬁ?faﬁi Uagsigidter @Bﬁa%\f(w ig pewtenadgwithincd apanfkdd fregivher the
to generate virtual targets that perform
]a%%?gﬁgﬁis that have a tangential conponent in relation
31t o tThe Vlatda]r tapgdt egeneratddSaccdvdirgt ttodlafrar2ss wieteat ithtdtransceiver
r.t ual ets, the nethod cogﬁrl sing: receiving, via

Coglp}‘lg%f, aotl’fllt}s ﬁéqpci}lt%l%p@r@rw Heipdhe frapsngpsien afepng and the radar
anfeh BN tRh SN HithiPa BEack HRASELL L8 B%iaf ra%ﬁ?&% ﬁg%‘?g&]ome or

storing signal information represe tati v
aﬂY‘é‘h@?\V\éﬂmsﬂgmmam vhihe radadagfietred. radi o frequency

Sy T VR AT NI N LR

anﬁehﬁﬂ ﬁ@sﬁﬁtsaché bamaNtissd Abwatls 8t 18R kud @Radt least a fract1on of
representative of a virtual target In response to

the\wwmgnal@ﬁ@fl@@dﬁ@wmmhqmémmml t ar get anfl the ;
d t irectjon an
3] e ahe BN Brad LR HpHfle B glER ST it iR ghTHdEm s

adapeshio mﬁaﬁsﬂnﬂ nildpldeigaly rB@’eédﬁEbtlvb RE AR Rflrﬁiagﬁ?éetss uch
tha st a fraction of the output signal 1S

Ay eci#?/ & HT tarpe geﬁ%“@c?or@ﬁ‘f(éﬁlﬁﬁ to gimAfefuntbehathpted to generate
v1r%1‘glr3r%£gl@§§;gla§ gﬁsrm Tt hg egou vrct-:) %ﬁaﬁé aﬂslnc]otg&og%t in relation to
thegihddsanteand.r anscei ver .

35. A method for simulating virtual targets, the method comprising: receiving, via
a radio frequency coupler, a portion of a radio frequency signal to be transmitted by a
radar antenna; storing signal information representative of the received signal within a
digital radio frequency memory; receiving direction information representative of a
direction of a radar antenna; determining a timing of a transmission of an output

signal representative of a virtual target in response to a virtual distance between the

virtual target and the radar antenna, a required virtual target direction and received
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37. The nethod according to claim 35 wherein the
transmtting conprises transmtting the output signa
woyo@E/tis@ansm ssi on ant enna positi oned w thi n aPCT/IL2007/000266
near-field region of the radar antenna. 38. The nethod
aceor di [ 1.aj erein the traps ting .
GRESEE il ol By AR ORE SR L LR o, the outpu
sigmed st that 2o feastd Ratidn offtey @itputlshPal 30 MAHyhe HALERR A,
nd %he raga antenna are positioned within"a space .
36{6}h at [ gt ‘l"ﬁﬁ?(’lﬁ’é]tgt I 9laimy Spi wigrey the rtsahsmitting9comprises

tratRfithRk h%uﬁs@gf#g%p%eépaimo%%&%@q@&f ein the

transmttin transm ng the output signa
3% owelflts ntdileod adomdingueh ddiat 38t wheast the faGHi@Ag ofomprises

. [ | flected towards the radar
el s TRz b eauiion Mo, ISH AP e pp-eld

legbgofﬂgqaﬂhgh&ﬁg&conprises transmtting nultiple
signals representative of nmultiple virtual targets.

3841. Thee meshddoacemrdingdinglaim 85awhedm wherteingmittieg _comprises
is.responsive to a require

T A NI NNt MR O
antéfnd @h@thOdbOarktBgha #630siBBL&NWRhin a space that is at least partially
defined by a radome.

39.  The method according to claim 38 wherein the transmitting comprises
transmitting the output signal towards the radome such that at least a fraction of the
output signal is reflected towards the radar antenna.

40. The method according to claim 35 wherein the transmitting comprises
transmitting multiple signals representative of multiple virtual targets.

41.  The method according to claim 35 wherein the determining of the timing is
responsive to a required virtual movement that comprises a tangential component in

relation to the radar antenna.



