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Mufti-spectral products Il *166166' Field of the inventiorp ODEDEY esent
inventionyw&hoemes 0 targets devices used for sinulating of peaiLommsTs | itary
and civilian objects, |ike arnored fightipg vehicles, battle tanks, arnored

personnel carriers, mlitary and civilian vehicles. The invention al so
refers to identification and marki nmeans used,for identifi M“mmzse
obj ects. The products of the inm%ﬁpe&gﬁafﬂf%ﬁwﬁ mai nl y b?ﬁmmmm ‘l

for activities associated with inprovenent the conbat effectivenessisoaf
mlitary forces, e.g. gunnery tr ai Riehllyof theimvesition f oe target recognition
and identification training, battlefield simulating and other activities.
is The present invention refers to nmuftj-spect ag.lraiprogag.cts i ncl Udiimﬁry
targets arid i Hesptesant vestioniefars to-tarestsdevices usediprsimulating of Kariqusdp and
vi sual detectabl e s Of rmbAdd Lk Rk hithtad BérdbaneENnt and
to allowits ﬂﬁ%&iﬁgﬁﬁgﬁéﬁ?&&og\éﬁ*%ﬁg t%‘géﬁlg’xr?agaw}jtﬁneés of |g t he
daytime. Backgifetsdmilftaryhd civilisn vehivle2TRSinSntibnelw mfers tonidontificationarnd
mlitary targets, which have heen devised for simulating of mlitary assets
and i nt ended merkingmenns used foyidengficahinnol thosg OBIECent and deception (CC&D)
activities. The exi.Si A Hul ﬁg%qgl ¢ aétitikigs can be
divided into ?ﬁ?%’ dgétggg%hwé%‘i:e%?é%{%}Sq{ugﬁ%%eﬂ%?ﬁnci [r)l e of ?t hei r operati on.
The fir st @Qr oasgodined witsimprovehmny the zombateffeativenhssoofomilitary dorges, e.gand

recogni zabl e during the day only. An exanple of sg‘%} target.i s inflatable
target appar aglumprsbﬁr@em@sé@ngﬁr @%@MS&Q itignang g &i@ﬁ@%ﬁﬂiﬂ“&: es

battl efield and,c j . i 2 target nounted on a trolley. The '
inflated tar Stéqgtl?fgqué%@%f@%g;b%fgt%gﬂlﬁegh the passage of a projectile. The
di sadvant age phe hldként @ivetflordfeférd t@RuRI-spasteal praduets inciitiingfteigets andi t at i on

strictly to daylight is self evident. The second group of rget.s includes
so-cal | ed t heidentificatiogeneans cap@blettnéwlatth@ﬂh%lﬂ@naék@éw&maij%{gﬁﬁaﬁe ,

recogni zabl e at ni ght . These .l.argets. i:nf

radi ati on!3 kn%}%‘f“t'é‘gs ghyuLqus @l[l%@?% °‘§m§‘28§‘§$‘§$&@ sﬁﬁ g l:&r’gd{g é@%@%‘ and
so-cal | ed t hefsgBhniti6HeRR2in darkndss O tROBayiidd)2/ 03006 PCT/ I LO1/ 00573 i mager
capable to detect infrared radi ation at night or can see the thernal

signature in conditions of obscured visibility. The main di sadvant age of
these targets is associated with, the fagt necessitate an
external source of energy, capag?agng'bo“ﬁ@a‘{fti'ggltvteé{r:lgét and to induce the
infrared radiation. For the sake of brevitéic such t hey nal %qarggts,wi Ilil be
referred-to fTherhare kovarvarious mikitarydnprgetsy which haygbespdeyised far stpplgting of | ¢
thermal target .can be found, i 5065032  di i E iJRt&EGbAL ed
target that pwmeaésﬁﬁancgmﬁngegﬁ’r?’g lr(;)"asr%e(?ﬂ F%‘g‘gﬁ’f%&céﬂmﬁu at |dng &%eat
emtting equi 2D)aktivigesonnel . The image is formed when an electric
current 1 o passes'through a resistive coating applied to the target. This

integrated target .is intended for use i o ' E |l e of an
active ther majl'rﬂ? grIine Mﬁarﬁﬁﬁrﬁ?tsweéflf}rg’aél %Bc?g{si\(ti:lplggé%l ?@%@%ﬁgg Thi s
ther el tar gefudus hlpdifgth thebriRkipRldfarirdpeeidong I n dar kness and it
conprises a thAin supple Tabric supported on a rigid frame. The

conf | gurati onpf e, 48 ARSIV \GhES wiih b BRHEHSnd FodduibeCt

25  during the day only. An example of such a target is inflatable target apparatus,

disclosed in US4505481. This apparatus simulates battlefield and comprises an
inflatable target mounted on a trolley. The inflated target is suitable for detection the
passage of a projectile. The disadvantage of this group of targets, associated with

their limitation strictly to daylight is self-evident.

30  The second group of targets includes so-called thermal targets, i.e. those, which are
detectable and recognizable at night. These targets when heated emanate infrared

radiation, known as object’s thermal signature. A sighting device or so-called thermal

R RIRD
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tank as seen fromits front. The fabric conprises a front protective sheet
and a rear radi ation-absorbing sheet. The front sheet is hel dzgpaé@(?m&nd
paral | el fywemihgef abric and thus a heat insulating space ipcfigfdiagshs
between them An infrared radiator heats #he heat - absor bi ng sheet, which
radi ates as a black body. By virtue of thfs provision 20 a heat radiation
pattern is produced, which closely sinmulates the object. The di sadvantage
of this targdmager capable e detectinfraredriaditionatnight eromnsee therthesmal sigaters8032.
The third gr i i S:hermal targets, which can be used al so
during the d%ﬁ?%ﬁ“ﬁ'ﬁﬁ%&gg%ﬁlég&re known as nufti-spectral targets. 25

An exanpl e of_such thermal target is disclosed jn, US5599023 referring to
partial |y trariémaBstisadyantage af desse targsts ispssosiatedyyithithesfagt that theye

transiucent RaBRfatk 8RIeCRAR kiled\OF dre it EdnaBiidy REATHhe BEAR Inflo Mdficei! At &
target. By virtue of this provision, é tparge? represents the objec

real i stical | yinfltaved naglistion. Bewythe salesqfdeévityesueh thdrmal tuegedewile berefered-toght to
the object., The decoy can be also provided with an 30 auxiliary nmeans for
suppl yi ng warfHitherasiapiye thepnal tiedtsosed on one said of the target. 2 T DEC
20~~ WO 02/ U3006 PCT/1LOL/ 00573 By virtue of this provision, the decoy
appears war mAmekampledf suchdctivesthennad] itarpetaad bt famdfin TS 5065032, elidcidsing at

i target is

ni ght. Even re sophisticated nuftj-spectral actjve thermal f{ :
di scl osed in qﬁmwﬁmm@ farggdthat B&Jélﬁ?s, andieaits andnirared image for simulatieg t ar get

for mlitary i.eat ' | $d0lici .0f

i ndependent r}rlg%%@gtmée‘g@ﬁ)%%? ﬁroéj%%g?e{: g?%%%ﬁg F%Iﬁao%fé&{ ?ﬁ?‘%ﬁ‘g & Eréen(gf

m |itary 10bj passes Hachghrbsistve coming appslicd te thdthget. aTthis dhtegraridabige: iof
conducting an electric current supplied froman external electrical power
source. The t"éfﬁ“‘ieéféwiﬁatﬂﬂé‘tp’dbﬁ nate is covered by a flexible, thernal
insul ating pad containing a nultiplicity of discrete air-containing cells

| 0 through wamktherexampleas aa activerthérnad targa $6r nighia/isionl i ®scabal iwover ed by
visible graphics to d?l%i ct the object in visible Iight and thus the visual
t

si gnat ure of UH4260]60. Thisthemjabtargqt ds intgnded fs prastice planeting dn datknass|and it

e adi at ed SoPLRSA i PRl et BuBhreid G § lbiordal JndEoRBeokon hEe S 1T
nuf ti - spest r fbricaigelatesalicsiioaette sanlddfeed i which fieihg avoulldridke tphste 00p.CT -

Neverthel ess, their sufficient intrinsic disadvantage is the necessity in
an auxi | i arytankas seenofromdtstfronh drhgyfabrigh¢omprisesa fignbprotagtive sheshand arear

produci ng rel_iahl etect abl e d.rec i.zahl.e t hermal si ture. .Active
Pargets Pequridtior b hes: The shielsf R SedcPf ol ppBlEl BomBe i

di fficult toagdthusalheat ihﬁilétir%%ﬁéeriﬂ QbR BetwsctRérhC Ah SnfRatdd 25HiktBENealt €
rel atively expensive itens. There are al so known so-called | ow emssivity

t her mal coat thedwat-shsodtingshieet ivthichaiadiatesas e blask ibody.y By virtuecof thismpmenisiomf r ar ed
band range. en _such a coatin over s .S0 reas.of an obj , the
intensity of X\?'ﬁ% rf“ﬁ?‘i‘%ﬂ B%?F‘bﬁipg?‘f"(?ﬁ‘:i @H&h&?’@%" _B‘V“{l‘ﬂgs &’Gé’?’é%f?'g#}@as is nuch
l'ower in compahdvadthgdiof thid fAesck At 16 Rt niddBiohe InddoRdediRAl With 08 25

emanat ed by the uncoated areas. This phenonenon all ows using such coatings
for thermal HOGMBA:i on applications, in particular for insulation curtains
of wi ndows. Insulation products, based on | ow em ssivity coatings are

] ; ' ;| . _
manuf act ur e Tﬁ@%@?ﬁ@ﬁ faciided dtivk theriaf f% “@?&Z‘%&be}’ﬁ@& EISP Hﬁﬂ%ﬁ?ﬁ ayers

conpri se sandw structure, consistin In alum
i nt er sper si ndaysineh Those/tergetsraré khown asmukti-spactralvargetseni ssi viiy | acquer,
having em ssivity 0.22-0.29, coats the upper alum num | ayer. 21 DEC 200

WO 02/ 0 6 v i £ : h
3806 R EBkdrhplRYr@ch tﬁeﬁlﬁ%ﬁ?tqgaﬂ%ﬁg r@sﬁsgggzebg Fegénfginggg@i&gg@ e than

70% of the radiation in the several mcro
reliabl e thetranslucentsutial dewoy. Byis decaywentainslselective tsaislicent pamslsl at i on coat i ng
enabl i ng, detecti on and .recognition

W thi N The. TRPESEHINGHCSRORALTE b 8600 oh horHRBAECI gl BYOGHEREL @t | ng. The
h. dd s i i i . . n | n
Fegi ons. conOusfiy R ik hicsertCuBRlol Rafiudod fhind HRYRY iB0elREOF o (e

uncoat ed ar egg indidencabf Rplighstolthe sBECThaddy cAlBd alk bfovidad With agont r ast
can be induced w thout heating of an object and thus w thout the necessity

to enpl 03 arauxiiasy means fon sepplying Waemmir interecbagydisposed on one said of the target.



| o The targets based on this approach include so-called passive or

no- power targets and they refer to the fourth group. These t?fggésmwe
manuf actured for exanple by Opticoat Associates Inc. USA A target

enpl oyi ng wow208d08sSi vity coating is disclosed in US3986384.PCIMiLe1/007Het i s
used for testing infrared sensors and proyides a known spatial pattern such
as a bar t 5 group. In order to provide a passive target, which is suitable

for a range thermal, .contrastg the target is formed.as sandw ched

Sor vt ur o2 o dheyiBEe Bt PRayisah edteoy PRats HABUReT RRBLd RRRRERTAE. rrenber
is increnment ; St the front and rear nenmber. The front
menber has aqh%r%égoa{:isd%g%cb@é;xpo es the internedi ate nenber and the

i nt ernedi at e nber has, .a.perforated region in the area,exposed by 20 the
cutout . The FeEPaRCre PORUStSEis B FroBer Al Aot hermal rEetdgdisdRSddR (e rr ont
and i nt er medig¢ 29808090 thi§ pateRtl fdrdi¥ dBsdMell HffhrRPiafied fl)rl?fz{ililfﬁbrg Bpptitafisnsyi tY

paint (black) and the surface of the rear nenber is” coated a pattern
pai nted by | Ghegaigst¢amprysepamultiplicitytof indgpendent mphules.sach ofomodiles which i s

behi nd the perforations i_st coat ed 3 a. ) a_tt%rn i}#‘%ti aiﬁ_with a er.florated
fegi on of t h&OBE ORI ad et isedia milfiaty object Fachmodie compris ARIp
pai nt. By i ngiAiRk @pableiofcoiubiig Adélestieduata, spphed fibmtaasierhdle front and

rear nenber, it is possible to vary the contrastS of the pattern visible on
the front nerlestricahgewer souede. Biyptop dasier of thedaminatei is govered by & flexibleenpl oyi ng

I 1 SSi Vi i i de .s. | 1.ed,.b i.ah | s.f. i
nirared sendifE nsHiRveE B forvaiting & Ry PURRLITdate PR PRBinRE e W ( h a
vi sual sygt eqhroligh Whitdl Sinftare8 SRNSIGS pasd) ahe modulé@ape?é&é&%ry&iibl@EC_ 2001r

PCT/ 1 LOL/ 00573 A boresi ght panel” is configured as a rigid plate having

whi t e backgr @uaphiqsho gapietihs object ip visibledight sud thusifhevisud] sigmatere of thew

em ssivity thermal tape, (| ow em ssivity abject) configure S known
Spat i al  patt aitan obEb Suaststbose huon he Shenal e titnNpiepoe s brvirgh
color, it 'fso?hf‘eaéeQX thd et ﬁfgﬂatu&ecaﬂ%‘é'rb&%d i §fentah hgh{’{tﬁ‘&f‘gh'tﬁe Viseyed
through an infrared inmager t thermal signature of t tape shows up as a
known spati alsigmaturer n and can be used to align the thermal 1R systemw th
the visual system The boresight panels are used for testing advanced

i nfrared ;seng@eicaRdmulte¥pedir thights 3 %@&1! for feRbgMHONET ¥ sitduBdtdd Sect.

Batt| eground panels are used far i1dentification, as resolution“test boards,
canouf | age paNeseshelessnthelrisaffieidnaintiinsidbdzadiantage ¢s. the nedessityeinpaaekidiarya hi gh
em ssivity rigid sypstrate carr,ies ri .of tape .on top, of it. \Wen the
banol 1 s ui cRoMCE B bRy rermy s sToutd b gancio B poisene slfbidpticisbicos ar o
easily resol : | SEANEL UG - i | rgets,
provi ded w t\éﬁ 6%\/—8 n?é@ie\%e?@lblc tal n%'sAréz}fvgats ?ftgé e frg@ﬁ?ﬂg?a}né%éﬂg%‘gﬁ\??sual
det ecti on, ckkstichl pawtntheyaeaifficultite vortral, thefie ndnstructidn Breomplicdte andii ng
associated with testipg,and alignnment of imagers. Unfortunately these
targets 8Pe HBY ardrebiNEl XPENSIYREEBSpl i cations, |ike |ive.gunnery training,
since they are not designed to represent an inmage of a mlitary asset
during the d3ahewmrale alss khown sarcalbeddowtemissivity thexpdl codtimgskwbich eplabit ivery
targets represent nerely special spatjal pattern, which visual and thernal
signature s iR BmisY i e heranal infipwed bandsenasn When supbaR03HNESVEIR Eome t

passi ve targ ‘ 1SS Vi k J i 1sSsivity
vi sual patt e?‘tnea%ﬂg ?@gc\g ?@é@%ﬁy%ﬁ%ﬁe orelie1 ré@%@?é@&?@%@?}é@%ﬁg@ﬁq

recogni tion afea$ amuctplgeves Brcontatibdrl with lthe iatedsithef the dnfearediidiatianget s coul d
not be used during the daytine. Furthernmore, the known in the art passive
targets afe emgnaed bytheincoated areas. Thissphenemeran allowsaisingsueh eontings for

conti gur a1 ot PafRRSEhelEis B pdin RO Fa il AR PR Mt ) 1,

conclusion it should be enghasi zed that despite the fact that different
vi sual and t lsnlegionpsedystss based en inveemirsiviy saatings are manufpetireddey example need

in a new andyi apr.qyv .ar get ich will enable good. iable. .
represent at i h gp@f’ﬂ?/ ?fj’f‘%@s’ %gdgg\tﬁ‘fjsedgf’g'&?tﬁﬁ?rgmlésﬁ 3%@‘?‘85%41%5%#%&%8 OsEe e
clock. 2 7oPRGeRDhiNRARARR YRRl BoBedibi Mg Byak. Allewi nvent i on
The object of the present invention 1S to provide a new and inproved mul ti
spect r al 3Qr oemissivityladquet, hgving emissivity (0:2230.29 a0vdtsithe npper abbminwn lageans, whi ch
sufficiently 5 reduce or overcone the above-nenti oned drawbacks of the
known in the art targets and identification neans. In particular, the main
obj ect of the present invention is to provide a new and inproved target and
identification means for sinulating various mlitary or civilian assets, in
whi ch high em ssivity pattern depicts visual inmage of an asset, which is t
0 superinposed with a low em ssivity pattern, representing thernal

Y b1

-




sane asset. The other object of the invention is to provide a new no-power,
passive target and identification neans, in which the ow em ssivity
pattern is hidden by the visual inmage of the asset to enablg; ¢gtegpi on and
recogni tiwg ffosdode thermal signature 15 without deterioratp@ynQfibdig Vi sual
i mage. The further object of the present invention is to provide a new and
i mproved nopower target and identificatién means, which has very sinple

construction and is inexpensive. Still further object of the invention is
to provi de Huch-spuivdchgbatgicwe teflegtstmone dlren TveoDthe rathiatiarn indhe seyaralreans f or

simul ati ng or, marKi of various,objects rimarjly mlitary assets. These
products ar é“’scff?“tl%ﬁﬁ‘gga?ﬁ'fﬁ apd P’é’vﬁﬁ?ﬁgﬂ?}a‘?q’ﬁﬁ%ﬂ] r‘fbs}‘l%ll\éﬂul ating battlefield,
friend or foe recognition training and identification, air reconnai ssance
traini ng et By vtue ofileoy eraissiyity desulatfontceatinga/hearmal gonkast eap be oteated.a

versatil e no_pgwer ive target and.i ifrLcati , ich reliably
represents \Fpgﬁlgfg qeﬁ%giéﬁgflgéﬂoﬁﬂ ’°Pr¥¥‘§’én g’?igishé‘%%i dgﬁg?sge&?%mﬁgb%eﬁ%i onal
obj ect s. 5St iHilidentbytthe EodtibigeThe Riddém grebsvimtobfuet wvill be sg@hqH iadRertaliMagapd
convenient target ‘and identification nmeans, which is |ightweight and may be
easi |y and raaprenlyragignsosasdragiing with dep adiaceei ithot yegions, cogespondingdo #eove and
ot her objects and, advant ages of. e _pre i i ieved 30 in
accor dance. WERRE SO YR sRei] Sbrdidie Y bl GRlrb@lborfds Yha B Midieer
referring tQuiglidut RéRing of Bl 98jetEAdSthid RitBt the ndd€dsBg 16 eBpfoylan/extdehal 2004

PCT/ LLO1/ 00573 According to one of the preferred enbodi hents, the target
and i denti f isoatce ofitheemalenefgyt he i nvention is formed as a sandw ched
structure conprising: a rear layer, carrying the structure, a front |ayer,
covered |py trMR-tAHobE Baded v thRAppRIath iRNERIsbRalléd Eassivael Ad-PAWePIabsets addsual | y
detectabl e and an internediate | ayer, overlapping with at |east a portion
of the fronthayager to theifourtngroupeThese targety are manufspued boriegamplaliyat e t her mal

signature cye', of the .0bject erein said front layer is made of a

di scont i nuoz:g"tm?téésisafl?te%? P@?ﬂ with . 10 ~ multiplicity of openings
passing the infrared radiation therethrough in order to render said thernal
si gnat ur e cuetadzst enphdying low-emiskivity doatingds disalnsediy WE3986384f Thik targatlis

trast, whil ' i i bi ity f i Zi he sinul at ed obj ect
Cn Vi o bi e PR RRRe e Rosom and it RS A DR Al PRETR SR A, (s
made of nslonngpt.hr&demfsﬁ@@ldé a Pads tafget, WhichGS S6iEhbIE for Wirhilpd d¥hdrittal her

enbodi ment, "the meshed fabric i's made of knitted polyester. The fabric
coul d be cosonteastssbé tadget és formdd aph sandwichedistiictiey consistingeof ghretiplghe densi ty
pol yet hyl ene. .20 | n accordance with stil.l .further. e i t ot

ot o ot o Beidpembe i it e RsBbes sty idabls Pelveen ietousi vi «y
thermal c Oa‘énhci‘Fbar e athe Tebri? g;%nhfe?h%sf £Edt&if! whith @kpdes hf‘eﬁiﬁﬁelnﬂecfiat%nd
renders thermal signature cue detectable by virtue of thermal contrast. .
The pr esent membenanditheiinteirhadiata memiser bahopérforated régien inrthy ateeerpesedibnr i zed
briefly. 25 For betier upderstandi ng of the present invention as well of
its advaht afecutquts é??éé’.r%fqnﬁ exBoveRhe FABeTBe, he fol | owi ng descri ption of
its enbodiments with reference to the acconpanyi ng draw ngs. Brief

descri pti onThé surfeee of thei fingyst and intermediate member is coated by a pattern painted by

high emissivity paint (black) and the surface of the rear member is coated by a
pattern painted by low emissivity paint. That region of the rear member, which is
behind the perforations is coated by a pattern identical with a perforated region of the
25  intermediate member and is painted by high emissivity paint. By incremental sliding
the intermediate member between the front and rear member, it is possible to vary the

contrasts of the pattern visible on the front member.

Additional applications of military articles, employing low emissivity coatings
include so called boresight panels for testing infrared sensors to have an infrared

30  system aligned (boresighted) with a visual system, battleground reference panels.



30 Fig. 1 a,b is correspondingly an expl oded and cross-sectional view of
the target device of the present invention. Fig.2 shows an isonetric top
view of the target device of the invention. 2 7 DEC 2004 W2 D DEE3QB6
PCT/ LLO1/ OOW032830869s. 3a. b show schematically the target devPCERU@MI/005v

i nvention depl oyed on a three dinensional gupport structure. Fi g.3c shows
schematically the target device of the invéntion deployed on a two :
di mensi onal su tru ure. a Vvis e e target
Geut oo of 't he. Riotsisht Regal g Ginoauisi % bt thine tiits bCRARU SN Fi o b
shows thr ee-di grRgvRY8b; eét)w&t%bbﬁeé ﬁtere@ﬁ%\mémlm%&ata@ e ams@wm in
Fi g. 4a. Flg Sa shows a arget device deployed on & support structure and
representing aol‘oemkconf(gUFedgres aSinowscpatird patierp pog. tcrwrumatbar groupoBinceihe dapeng

L ee et S bridtedlonft is Clefiiy viSbie e BisFiphY ARl ds viewed s ¢ ne

i nvention. sFi o@rolighRAMERERE iRAEr e thiighal stgﬁatuﬁddﬁﬁ@tabexsdws ﬁts aeddieh

thermal image reféerring to the target device shown in Fig. | 5 Figs.8a,b
depi ct an enbowetidpattern andecan de gead idalign thesthenmsb IR s}'smmtvmﬁ: nhc rvg:udfsystumt er s
Det ai | ed description.af specific di rren S frence Fi

in one enbodi rrt}%tbo(ﬁs‘éiﬁé’aﬁ%é@‘ﬁtq%‘ﬁ%ﬁ t‘HﬁF %‘& 525505? Gﬁ‘ﬁﬂ,‘fsyg@st to
a' target devisgﬁag{@f&o%mgr ifingandw ched, substantl ally supple structure,
consisting of a front aye 1, a rear Iayer 3 and an internedi ate Iayer 2

situated ther ween three | super | osed to b

over | appi ng r?ﬁﬁ?%ﬂ‘é‘}ﬂ Bangl?cf‘r%t'?fd @ﬁ 1&858‘9 ﬁgrresp jondest %8‘“%

struct ur e, jpoWhigahels MakiJiRSe batt 2] S tood t hat
t he thickness ]%f | ayers, ghgé\}nlé}sﬁard%%&?gi,&l &bp%nglsei]gig%grngt%lg élat he sake
of clarity. | rsubs;ailta cqmeshstrlptﬁ aflartepssorotoptoffiés. k\&mi\lshewmrebl Etmewedmhmugh anot
nore, than se\zgifﬁ mllln&'&i The.target sinmy ate ?n'H' or civilian
asset, which (BHATELIMRABSTLENG I sRpIssIvifyY § sarbcegs X/\E?SO d lﬁﬁth‘éq onal
object. In practice to enhance the reality of perception the peri meter of
the struct ur e The above-impntiened mssveptargst providediwith lveemissivity|coatirgs aee of 30

the object. The, fropt |aye structu aces towards a viewer 4 so it
can detect th&Uidlg Fqit E?)&{'T?EFQ‘LY‘S“ et;ptll%g{agsp{igaﬁlge, Lecogrition %‘@F@F{C@floﬁ he
target device yanftheisshbiated t Qﬁnfﬁ’ ? e
expl ai ned furt t?er %héq Vllagm\yttfggﬁﬁtg%?gggﬁnﬁcog?ﬁ% lé(ﬁ[{lrr{t%ig eggab eé%:)t
either at ni gtare mot intendadgfor hehaaplicagibhs, like live gommtay treining), kinté theiy axeariti on
the front Iay of the taﬂ%tt structure.s made, of a mgshed fabrlc mat eri al

and to the ou dytorepreset an fmageof aplitagy asset dysing theyday si onal
image S of th t O
I aygr by sil kg‘sggsf“gjégnﬁgg‘th?%ﬁ%"é‘(“ éj‘ﬁsw éﬁ% e?ﬁ’gtq’?%ty% 8‘%@ 5|tp ‘Hlp Eﬁ%

process, di gi mdlichovisuz iand t@rmalrwgrmttheshdultbbmoﬁ idestival ecsrtﬁg&mtio&blrﬂcrbmhﬁl que.
The |mage can be al so, prepare e arate|ly and then secured on the front

| ayer. 0§ rihpartpassive &mﬁﬁtsttﬁ% ¥ %mtsswaxl Britera resiges @n thmhigh ﬁaussam mual
depi ct s e' t heg?&étﬂ afld h} éiif”m?ét% 1su%phgtg§10n and r&ﬁ:@ﬁﬂﬁn’lﬁt Fﬁ%‘be

parti cul ar application O e target evi ce SUC

depi cting a bhe tiffculoumkd tlﬁresfdsle\such ttargIEtsg:ouﬁtndtibeSt’slsmthﬁ‘tdg&h@diﬁmlxel1 m nd that
the image applied to the front Layer can represent a pattern of an

| denti ficati opyfiiedhidre, the kitiviPh A et phsiive QarBSts Uretfigili Hat sARINEL vk ' on o

mar ki ng.

construction is rather sophisticate and it cannot be folded or rolled up into compact

25 configuration. suitable both for convenient storing and rapid set up.

In conclusion it should be emphasized that despite the fact that different visual and
thermal targets have been devised there is still exists a need in a new and improved
target, which will enable good and reliable representation of various assets,

detectable and recognizable round the clock.



In practice the material of the front layer is a knitted fabric grow&ded
wth multiplicity 15 of neshes or holes 6, rendering the frodtl P p

di sconti nuo®092/0BAs si ze,  configuration and density of thePgEEHHHOHBe such
that the discontinuity of the front |ayer gloes not deteriorate viewer's

vi sual perception of the applied image and he can recogni ze the object in
visible light and substantially by an unaided eye. It can be easily
appreciated, that the inage applied to the front |ayer represents visual
signature of the 20 sinul ated obj e©bjechinf theimuentioni at e | ayer of the

am ssivi Ly coat Tegoiskoh i Pt WENFaft BEA o pRERE S ety

infrared regi 0rbrodl&&tlﬁclﬁdiﬁ%hb-lpmvemhtgeﬂ ahﬂﬁenﬁmaabﬁ:n{eaysalwhmhrspfﬁcmﬂy di screte
regi ons, which overlap wt and front i.ons are
configured tb 25 ‘&éﬁFEYeTQPé??'(S‘Gg‘;‘{"l‘?éF‘?PHPn d@?@%/ se°f(,‘g% %”f“ RSt tarestss of
the simul ated abjieddntifidlionndah®duce heat. Anong those areas coul d be tracks
of a tank, wheels of a vehicle, gun barrel of a tank, engine of a vehicle
etc. By virtue ghahieNla MeSRhiniobjcTahd p}ékeﬁthﬁvdnﬂb@&&bbyovme d e dn@df rar ed

radi ation, emanated by the internediate |ayer, is low, and the coated

regi ons can be idpraved taggds pnd ideptifecation @ei{qqé?frfﬁpu’étéﬂﬂ‘faﬁ@t"s malitary er ?lﬁélan

nei ghbori ng 30 no , Which
passes t hrough, 0 é?@ﬁﬁg?g@%ﬁﬁ{%’%&}g&%ﬁﬁﬁg% z flaﬁag@?l gura ion and
density of mes f@iier&ﬂlsbss&{arﬁﬁfaedwEmssahylpattetdjeepres‘émtmgetuerrmdmgmammomss| ng
therethrough reliably detectable by a thermal 2 T DEC 200 WD 02/ 03006
PCT/ | | , OL/ 00~734M¢ &Fewer (not shown) and thus the pattern associated with
t he coated regions is recogni zabl e as tyPI cal thermal si ature of the

si nul ated obj ecth eogpeﬁe@eg the IGYRILIER 1SgP Proyideia W RorRAY 1y B AN ¢ on
both ‘the visual; apg e %%%%@lo@fenﬁﬁu@@pﬁ&émtimméﬁ@ theised here
nmufti-spectral products. he rear |layer Is mde of a coarse nesh net,
whi ch is suitakimagd cﬁthq;gﬁsetadlemj)lmcttectlh@andaﬁ@smﬂ@n ofithehgsmel signahue t ur e and

is sufficiently r to carry the W ched structure of the target
device. It 1% a‘f'@l? g@‘% f‘PcT%fboé’oclf hﬁ‘f““{a ag%t is made of |ight, synthetic
material, whic es rb wat er and | nfl uenced b ather. to
The spread out THergtier Qbisrias tecpreehamuen s POkidka ne B omVed i e

condi tion the taugptargderdcidentHichR@ednd whistitiae yeryiimple cmsﬁumrahmg
structure and it can be affixed thereto by pl urallty of fastening neans 7,

for exanpl e st ringxpensiveaces, bands, | oops etc., namde on the |ateral sides of
the target or affixed to the Iateral si des of the target, Now construction
of the layers ftill fuerokiscuofitbeinyenties isto geavife agio-pover Pﬁsswaéar%@r?ans and
surprisingly re t

sandwi ched %‘s(tru%:{ Sllrrg&%) FF%SB h}rfs “i?"léétg{ )(étr rﬁﬁ{w@a@g}m&%ﬂ]‘%&%ﬁﬁﬁ%gﬁ%ﬁﬁf t he
front layer is agstieTheseprdductstaedsujtably fos fier gunadry treinings sictuldting battlefield,,
configured as s @?‘J [%referab el l.i tic@al Elg es with mnor dianete el 1-3 nm
and maj or di amgfignd o tee reRoenitiondral eni! qt%,%xﬁs?wgﬁaé}ce Q’W@ s
war pi ng knit fabric, manufactured b 0 Par\g d Brom Textile Ltd. rael .
Thi & fabric. conGtaneroneer HEgERiars  HENGe AHTIHIc P PRN BEREs FEBH by

the follow ng prLeRRhEfiGSon %éah:sf WhtchWallaBly rYRERntS Y0AISmBRC6f sMhERhre¥ar N count s
No. of needl es - gauge No. I'oops Mesh size (mnor draneter to najor

di anet er) V& ghlimprstonglprawe- dmcrc;lonimbdeftSDTX Flat 167/2 DTX - texturised 12
per inch 32 per cm (1-3)x(3-5) nm 100-140 g 30 The nesh pattern of this
fabric all ows rSrfegkenbbjegt dfitke mvemnah xs tqumcbppiewmdtch@veme@tfamem&l cally

and at the sane ti f he neshes of bI’ICSffI ntI a

infrared radi at‘f‘%\tl‘rfrg?ﬂ?“t"ﬁfi?gs't Chc‘ﬁé'g aé‘ﬂé?a&' %"@&a?ﬂ% & or
internediate | ?ﬂggd GRRoR8pdctAdioly recognl zed. ) 02I 03006 z 7 aEC 200
PCT/ 11, 01/ 0057

The above and other objects and advantages of the present invention can be achieved
30 in accordance with the following combination of its essential features, referring to

different embodiments thereof.



Furthermore, since this fabric is supple it can be easily folded for
storing and unfol ded. The coated areas of the internedi ate 12ayBEC P00kt he tar
get can be ngpyhasbered for exanple fromthe | ow em ssivitycrsalasizon
sheet R09111, produced by Hanita 5 Coati ngz Ltd., Israel. This product
consists of four alum numlayers intersperSing wth the polyester |ayers.

The top alum num | ayer is coated ei,ge. | o m ssi vt e total
t hi ckness of théc‘éq{g‘ég tq Qneft Rf?tg‘%gﬁrﬁlﬁ’gl%?ﬁ\gs&e\}ﬁgﬁt %‘F){%‘lé@ﬁ&ﬁﬁfﬁﬁe%m

| ayers is 0.04- Qc 85 ARekdIS fGHed 8 ¥ dahdwithed i@ichiacspigpristigle is 0. 22-0. 29.
The heat reflection of this product is at least 0.7 in the thermal infrared
range. | o The rear #epelaygaearyingteestug®i®r ed from hi gh-density pol yester
(HDPE) bl ack net, nm ' :m_ : | lthe slRiilGteRet i S
defined by the foll og\nﬂgﬁgﬁ%’%gr%}?deg: ydg%éﬁ&%leﬁtg%?hésﬁa e ensetti ng 5
Longi t udi nal skni t ti nebjele visuslly detacmbleland Lat eral knitting density (schuss):

Resi stance to WV rays:,  Rachel . knitting. 0 titches
per meter 8nmm Wen u¥bBIREUES A h‘éeﬂﬁgqlggg'gtfx A:tééjg:d;%cfrg&ggfatlﬁ%@@xﬂ?%\eﬁ

radi ati on at |east fgidiny@mediatdlaydiis tapableposintulatd 82fnBrsizakiuregus of thegt h:  at
| east 78 kg when subject to test simlar to Ball burst test Weight per
square neter: 90- 100°‘§e°25 In the other enbodi nent the rear |ayer can be

made of the net defi padefVsaldhBodi®yePidhiabe BF iSEIntif8ous hyddeiadprdvidetivigh Rachel
knitting made of HDPE Tapes Yarn count: Warp 400 Denier Weft 500 Denier 30

W Resi stanae Heat Resltipligitcef opemings passSrer b ifiqred radigtion ersthirough yn grder

Vert 83,9 Lbar Vo oo gud Gelhe) Sgpl M 1B Rl P 1 B et 22 & LD
square meter 180- 200vigtut bf hasndd eqiraftpwhith predeating pessibility éormedognizia ther ender

t he manuf acturing process and the product itself very easy, conveni ent and
i nexpensi ve. The nnnﬂﬁ‘a‘&“‘fﬂ‘?hlﬁft ’é‘r"é%@% gtncl udes the fol I owi ng steps. First

the discrete re?jc%}ﬁingft ma%tﬂepExﬁFJm’rﬂéﬁtﬁe ERHElhye? i€ PAEEEE doy-WeRMgSibshisl Vi t Y
coating and featuring t%e thermal signature of the sinulated object are
spread out asrofabriche rear | ayer. These regions are placed in those

| ocati ons of the target ere.its t J IS s ; show
up. In fig.2 thg'bﬁcca'%g?: o-ik tﬁ‘%&@ﬁrseﬁgémn%}’a%%ﬂgihgg%ﬂréﬁ%mgﬁeg&effﬁﬁlnt%gs ed
regions of the pblyestsredi ate |ayer are affixed to the rear layer for exanple

by stitches 8, which are sewn al ong the pecineter .of these regjions.. A

nultiplicity of Toe fqb§é§°‘§d@68‘l"“ﬂset5’ée%]équ'ﬁt ’g‘é&%}é@gl{"f’lé Tpaiga ’sei'%g%fd%f’ﬂ%’ t ar get

as shown in Fi 9p81 Etﬁylﬁﬁéengt hen the structure. Then the two-layer structure.
tht

i S superinposed e front layer and all three layers are jojned

t oget her Dby 28t i frcivesrdatge witvatillforthes smbodimert theintesmediptedayst ismade of ayer . 15
In Figs. 3a is schenatjcall epi ¢ .1 ak Vi 1 Lon when
it is deployed 831}} 5Sq€lrﬁk’%eg-c ?J%{erfégbﬁgﬁ 18‘?‘1%&1&35{3&68;“;{8 @rdgﬁgn%ﬁhg ?\ﬁtfgﬁﬁif‘s;ﬁe gﬁom by
dotted lines. | pefleBiién eidoditOehdndtrérders siegmbl signaombbtwsdetectabletby vittus ofent r al
part of the target is spread out horizontally to provide for the visual and
t hermal si gnat utherpel cop ashbj ect. In this position the viewer can detect the

obj ect from aboyg, predéht lif¥efificH in ¥ 9&RuOEmbERmERS B8 only been summarized briefly.

25  For better understanding of the present invention as well of its advantages, reference
will now be made to the following description of its embodiments with reference to

the accompanying drawings.

Brief description of the drawings
30  Fig. lab is correspondingly an exploded and cross-sectional view of the target device

of the present invention.

Fig.2 shows an isometric top view of the target device of the invention.



20 can be secured to-the ground by fastening neans 7 and pegs 12. If it is
required to the lateral sides also can be applied a pattern w.th the visual
and t her nal imaﬁe and thus the whol e object can be even be;&?ﬁgg%ﬁﬂ@‘ved.
The patter ""Ri%PPhermal inage is schematically shown in Fig. and is
designated as Tl. Such target device couldsinulate a nobile or static
object, e.g. a vehicle, a building, a position, etc. It m ghé 25 be al so
advant ageous i Figsi3e.bshppochentaticatly the tasgat dayies ofthe igyratiom deploysd opadiieet ar get

can be easily dismantled. This ders the target device convenient in
transportati ong%ﬂ‘s‘é’%lrﬁuﬁ&qrpﬂ"ﬁ. é(: depi cts another possibility for

depl oynent of the_ target .devi.ce. .Th i r el _

t wo- di mensi ona '3‘??‘%15%%%"'5&’3{‘?@%1@%Sféga%ﬁ%rdgﬁlﬁqﬁvﬂpggﬁaﬁagog8t‘rgr%ans 7. 1In
this enbodi menyirhéiRiochal wgport @nrtdd.es a flat stand. The stand can be
supported fromthe rear side by a static support structure or be affixed
red to a nobil Fiﬁﬁme% aSisubldindpeof the target devicessf tipninvention déplgjied @ adlireer

vehi cl e. WO 02/ 03006 13 2 7 DEC 2004 PCT/1LOL/ 00573 Referring to Fig.4a a
further embodi AngnsiopakPAICREE qet devi ce depl oyed on a t hreedi mensi onal
support frame i s shown. The visual ima%e gtj ‘59"1?’@’ tar ett sticpul atgs a.battle
tank with a guFig-4bshoneg thregrdimenpional gtrugjre tar daployiug 46 tarBg! qeXish, SURRB MY by t he
hori zont al pari;isé}{athe target. The lateral sides of the target depict
tracks 16. The support flame of 5 this target is shown in Fig.4b. It
conprises mul tigl 6 Eﬁ(xvlsg taysq@%%vﬁ:@!degﬂgﬁh&{é&@ﬁ&@&n&ﬂﬂ@ﬂfdtrbﬁ%eﬁﬁﬁ§a dhk, | 7

and a nock-up pdg Ion atin e barrel and the gun. The target

depl oyed on _ such threge-di i ' : i obj ect nore
oal ot i cay Kk Pt FEARVEBRLP BlentPRE Ll TR Bl IBYATy S0
especi al 'y advant ageous .f o | : L 4 Gal] jeli | nd

i dentificati on%fg‘§%fﬂ“ﬁgv'%ﬂliggécg%g%&?eevﬂﬁﬁﬁ%% d "agp% ?ﬁg’ﬁ?ﬁ ?i gglbg?}}ea

r econnai ssancearfgétfdevies ofthB@weitionti g. Sa it is shown an enbodi ment of the
target device in accordance with a stand concept. This target device

depi ct's two- di nEgpsY oiiks rbgie cflthe/intspmediar linet, produtingithernaal imsgeirsfemgrto dur i ng
the daylight. For better perception the contour 19 of the upper part of the
stand is confi thertergetdeviceshowt & KigRfour of the real 1 s tank. In Fig.Sc is
shown two-di nensional structure, carrying the .targeé evi e, s@gﬁwp in
Fig.Sa. It l5s pigsSalbldspist smembpdimepfthe thrget devige snighlyiterdraigingoligitessi p) e,
di srount abl e i ghtwei ght frame structure 20, which is schematically shown
in Fig.Sb. The frane structure can be an integral part of the whole target
device and thus the device § i ' hfa transporting and
storing. In Fig.7 are scherr% ?'i%‘?%g'gﬁg%wﬁ%ggygﬁg@hg?&t he target device,
whi ch constitute thermal signature of the object sinulated thereby and
therefore are tWithecference tatFigs. iphb.inTime earbodimenhef the dnveationsths mtld-spreral egi on

21 and left _and rjght .tracks 22 23. The f el ¥ by
the target 2aevipf:ct’éi"‘ taﬁfgé%laetﬁr&ﬁeéev%e Eﬁ(g%%?elﬂﬁas ssa%ﬁg‘cg%a-’ ? E%c@%ﬁ?e?l%%
control I ed i magg,&freetatsisting F QCfesi - lagdy 1V iar fearelaydr 3t inidsarpintermediatetlayes 2
possible to achieve realistic visual 1nmage of hlgqgﬁii)l del tlijepre enting the
target with apphvased therehptwsen. dhihree: kayers &8 SURFFIM fRa%H PVEHRPLE

i npl emented in_the tar evi j ' i @& NWEeh bshtings ©-
Thus t he targefEI%téc{/nfgig%%? aﬁéinﬁ%&%ﬁeggo#ggﬁgggﬁgﬁpﬁ and inexpénsi_ve
construction. 3®twb diaensimsnishéidd thenededstoomtizay alid thiskaesaof daver) shaymin t i s
very convenient _in setting up, .service and storage. ek fiSihedeys

enabl es godd pé&fgbhis cﬁ’l‘aégcr@%* ifQfu ey 5P ctog %ﬂ%{ﬁ% fﬁ?ie{@dg;t?tl me %s(rgldgf:atﬁ%ni ght

and it does norsaﬂﬁﬂ&}eﬁ%trﬁ&ﬁﬁﬁ@ﬁét n6RE théh @heraNgilliieters. 2 T DEC 200 WO
02/ 03006 14 PCT/|LOL/ 00573 It shoul d be appreci ated that the present

i nvention i s ndheltirgsttsidulates & malitagoorcisidion agseld wWhich Gan heRgree! NhYEVEhe

killed in th t ke.ch i f.icati i
rom the Scope 0P tHoh TS ITGROTRRo iR MaHcliip hipice e kY ofRIeBRAPT,
s It is not di gid pemebdrfeesiiubiGre i ebnfigused 1 etmphasize oesimadaseithe hihoustieof

i nvention can be al so inplenented as marki np or id ntificaaio. means . €. 9.
as mar ki ng ¥i gl oljessi The front layer of the structure faces towards a viewer 4 s0 1t can defett

the simulated object. By virtue of special construction of the target device, which will

rc—f'




canoufl age battle board etc. 1 o The rear |ayer of the sandw ched structure
can be made of non-pliable, rigid material, e.g. of cupboard, 2nei@l o@hc. As
a rear layer one can even enploy existing wall nade of netab-phLRlhes rigid
material tWOMROWOt he i nternediate | ayer and the front |ayer are attached
and secured thereon. The rear |ayer can be%9rade also of net with nore dense
structure or even nmade from pliable continuous material, e.g. nylon. The
front layer t 3 G@hikel fRger ofe viewemcarereliablgrecgnize heosimulated pbjadt, eitberyat
plastic sheet, the internediate |ayer can conprise any other known in the
art low em ssirﬁght;ordéaﬂgﬂy.dayhéhQ- ayers can be joined together not by sewn
stitches, but by other_ sui | i
configuration IBfacﬁoé'g &g ‘gg%qgéeﬁ)r}%ﬁ é&é]l? F‘?"‘S{’?‘étal ) r%ﬁf{tﬁ é(;fgr%egggﬁgﬁ%tlﬁgﬁseuoﬁgbl e
shape. The t angghed Extriemaferiahandtetherdutwardynaciog sefaceghenebbisaipplied @ twvg-

mlitary assets but any other object, i ch shoul.d be visuall etectabl e
during the s.da)diamsmmajnmagﬁérofé%sm@aéﬁé’%&&ﬁ%ﬁd{n@ﬁ%f’%& Ee P%?lgeéﬁc’&ﬁ?/ 0Bt ¢ or
training of a hunter . ..Jhi ar g | b Bi icOprob&ts, igmapr t
i ar to t ndtyRrguill AR dfind FRGR SrEARe) by UPLRIGMIOROLTS, T

depi cts an anigyaltingrorostyesther gnganein the asthsuinblertedtiniqusa TheHmagh errrbe dlseage

f th [ |, t night, i h [ EFig,Bb. | houl d al. b
DT o0 ated  t ipseparsis sette ceineh seuat 1n (i Flgp The AR PRiPG 1S e
and/or in the ﬁ%{tb%‘ggiﬁéﬁhﬂ&si §508 it depidieeiffes BHDdF WirB difcnsloRsiSobTEY,

both 30 separ I'n"any conbination'thereof, be material for
real i zing fghe gepesdifg onrthephiticnlar mpplication ef ftie target HevienfAn exampte DESICROM 15

Clains: 1. A ti- tral duct, f i, mul at i Ki f. | ect,
T et Tovsorbponed IO spoy e PR KR St et
first | X d | | ' I

LY SR SR, B RS A B RO PP o e

pping“w east” a portion the first

| ayer, said S%Q?deluéb’i%rtob@ﬂgﬁfoﬁwdnhﬁcﬂltjmnnatkiagal |y detectable by virtue
of a thernal con

rast produced wi thout enp]oyin auxi |l jary .source,.af
energy. 2. Thenmuédtice §lg@t§!ta¥eaila1 of tha firont ]ﬂgg)éfa,yl@g%d%%x&q %medﬂx‘f‘ ApyEplicity
conprisinj athird,|laye C . | e PO \ 10
e it b5 - <olaneshias op polat, BF RBUEE g e SRRGRANENTHC iR, SERS MG

layer is at Ieﬁat?aﬁw bateymedRs AR such] thandpaliwphtimdty oFhibke froht layerplees nat
product as defined in claim1, in which said fi r,;{i, | ayer .i.s discont] nu]gqus.
5. The nufti - sqeteriaratle yiewer'a visnal peegeptien of theapslipd image angihe gan egognize &

| ayer is | 5 prqvi-ded w.ih tiphigci hgs... 6 tdanS .
product as def®Ried 1™ "é?‘@f’nﬁgg,‘t Fﬁé V\i’ldlb%%ng%lwc}%? i ?ﬁgtun?glgae-?%gg}{r%réageggagaglw
fabric. 7. The,mukiedREsthéimiseapphitd fsthe Eonniagerirepreseatsmiial signathiecif theni d
fabric is provided wth nmeshes configured as substantially elliptical
holes. 20 & Tdimuladd objsgectral product as defined in claim®6, in which

said fabric | STtrlgjl ?netermediate layer of the structure is made of thin film, made preferably of

polyester. A low emissivity coating, having heat reflectance of at least 0.7 in the
thermal infrared region, coats the film. The intermediate layer comprises discrete
regions, which overlap with rear and front layer. These regions are configured to
25  depict various thermal signature cues of those areas of the simulated object, which
produce heat. Among those areas could be tracks of a tank, wheels of a vehicle, gun
barrel of a tank, engine of a vehicle etc. By virtue of low emissivity coating the
intensity of the infrared radiation, emanated by the intermediate layer, is low, and the
coated regions can be detected by virtue of a thermal contrast, since the neighboring
30 non-coated regions emanate more intense IR radiation, which passes through the
meshes of the front layer. The size, configuration and density of meshes are selected

to render the infrared radiation passing therethrough reliably detectable by a thermal



of a polynmeric materi-al. 9. The nufti-spectral product, as defipeediop cl ai m
I, in which said second | ayer conprises a |low em ssivity thermal coating.
10. The muf woexmswsr al product as defined in claim?9, in WYEFHOYEPAE coating
is 25 capabl e of producing infrared radiatgpon with intensity, which is

| ower, than the intensity of the infrared radiation irradiated by those

portions of thefil 8vm) Wk CRus g Betterh Rsdobiate@vwith ahPicoged ebglbnsofzshi p
with the secondvfeﬁipl&iélﬁ. T?1e rruf}tli -spgct ral product). as defined in claim

9, in which sai decoirizabld ascypical theringl sigriuseef the sigulated Lreflection of
about 0.7 in the.infrar [, £Q¢ : 1S Sc¥dritYorPhotR B {iséh And Hermdine
mufti-spectral §P‘8&E}§t9’%§‘é°t§§¢ ?ﬁgﬁ%rﬁiﬁglegim%flc % n ?/\/nioch sai l(?l | ayer sngr e
attached to eackigaitiverof am objectehdyyars called heteanulibspehirg) pradyictsThe nuf ti - spectral

product as defined in clajm 1, ich is Qy, ' . 0G:
suitabl e for SSEJL?}F 535 latyﬁ‘éPéBar]aeo%Qa”@ffﬁﬁ‘&J%{‘ nel g’ﬁ@?#‘r Lelsta{)l%;gggyﬁ%% %: ﬁ?% WO
02/ 03006 PCT/ | L@ Q78 shfiportl Beudtiiet ands pegiffidéntiyr sibug tto amrmyethe rsendviched! ai m

1, in which said second | ayer conprises discrete regions representing a
t her mal si gnat usBucgyre phtbe 3EHAENSHdi ng regi ons of the object. 15. The

muf ti -spectral UsNEtheirdt ! ddRo light syttt nfaceriell, bbidhdddeayey 5
conpri ses a net R{ﬁg}&&%\%@%ﬁ is-.s gct ral produtg:t gghdefi ned in claim115, in
whi ch sai d net iabsontmetatendndds pailip ced pawesthenl . 17. The nufti - spectral
product as defined in wh

laim1l .in i ' &6 tin GOIPI [LSES @nditibh y
heset. 10 180 Tiide med ol atet drVies f sEferiley bR fn T T oo i
sai d obj ect CcoMphsiQAsvide B réidyi fon desiotient bb a20ppdHingGtBEure and it can be affixed
.ASE. A9. L. A" L. A9e. A. A. ASU@ A. A3t[ S. AY. A AYng@fA f.As... A . An (Vg El\ﬁacﬁ%E " FU>
thereto by plurality of fastening means 7, for example strings, laces, s, loops
etc., made on the lateral sides of the target or affixed to the lateral sides of the target.
Now construction of the layers will be explained in more details.
15 It has been surprisingly revealed, that it is very convenient to manufacture the
sandwiched structure of the multi-spectral product of the invention if the front layer
is made from knitted polyester fabric, which has meshes, configured as small
preferably elliptical holes with minor diameter 1-3 mm and major diameter 3-5 mm.
An example of suitable polyester fabric is warping knit fabric, manufactured by
20 Pargod Brom Textile Ltd., Israel. This fabric consists of 100% polyester fibers and it

is characterized by the following properties:

Front warp, yarn counts 167/1 DTX Flat
Back warp, yarn counts 167/2 DTX ~ texturised
No. of needles — gauge 12 per inch
25  No. of loops 32 per cm
Mesh size \
(minor diameter to major diameter) (1-3)x(3-5) mm
Weight per square meter 100-140 g

30  The mesh pattern of this fabric allows representing the visual image applied thereto
authentically and at the same time the meshes of the fabric sufficiently pass the
infrared radiation and thus the thermal signature emulated by the intermediate layer

can be readily recognized.
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20 Melting point: 132°C
Breaking strength: at least 78 kg when subject to test similar to
| Ball burst test
Weight per square meter: 90-100 g

25 In the other embodiment the rear layer can be made of the net defined by the

following properties:
Type of netting Rachel knitting made of HDPE Tapes
Yarn count: Warp 400 Denier
Weft 500 Denier
30 UV Resistance 3 Years stability for outdoor UV exposure
Heat Resistance Melting point of raw materials 132 Deg.C
Tensile Strength Warp 122.8 Lbs

Weft 83.9 Lbs
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includes the following steps. First the discrete regions of the intermediate layer

5  coated by low emissivity coating and featuring the thermal signature of the simulated
object are spread out across the rear layer. These regions are placed in those locations
of the target, where its thermal signature is expected to show up. In fig.2 these
discrete regions are marked as DR. The superimposed regions of the intermediate
layer are affixed to the rear layer for example by stitches 8, which are sewn along the

10 perimeter of these regions.
A multiplicity of stripes 9 could be also sewn to the rear side of the target as shown
in Fig.2 to strengthen the structure. Then the two-layer structure is superimposed
with the front layer and all three layers are joined together by stitches 10, sewn across
the perimeter of the front layer.

15 In Figs. 3a is schematically depicted target device of the invention when it is
deployed on a three-dimensional support frame 11, which is shown by dotted lines.
In this embodiment the target resembles a tent. The central part of the target is spread
out horizontally to providé for the visual and thermal signature of the object. In this
position the viewer can detect the object from above. The lateral sides of the target

20 can be secured to the ground by fastening means 7 and pegs 12. If it is required to the
lateral sides also can be applied a pattern with the visual and thermal image and thus
the whole object. can be even better perceived. The pattern with thermal image is
schematically shown in Fig. 3b and is designated as TI. Such target device could
simulate a mobile or static object, e.g. a vehicle, a building, a position, etc. It might

25 be also advantageous if the support frame is collapsible and thus the whole target can
be easily dismantled. This renders the target device convenient in transportation and
storing.
Fig.3c depicts another possibility for deployment of the target device. The target is
stretched out on a two-dimensional frame 13 and is secured thereon by fastening

30 means 7. In this embodiment the target resembles a flat stand. The stand can be

supported from the rear side by a static support structure or be affixed to a mobile

support structure, e.g. secured on lateral sides of a vehicle.
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more realistically and it can be better recogmzeg from above Th:s is especially
advantageous for detection, classification, recognition and identification training of
10 crews, which would be taught for air reconnaissance.
Referring now to Fig.5a it is shown an embodiment of the target device in
accordance with a stand concept. This target device depicts two-dimensional frontal
view of a battle tank, as it is seen during the daylight. For better perception the
contour 19 of the upper part of the stand is configured to resemble contour of the real
15 tank.
In Fig.5¢ is shown two-dimensional structure, carrying the target device, shown in
Fig.5a. It is possible also to support the target device by a collapsible, dismountable
lightweight frame structure 20, which is schematically shown in Fig.5b. The frame
structure can be an integral part of the whole target device and thus the device is
20  especially convenient in transporting and storing.
In Fig.7 are schematically shown those areas of the target device, which constitute
thermal signaturé of the object simulated thereby and therefore are to be seen at
night. The areas include for example gun region 21 and left and right tracks 22,23.
The image of the object simulated by the target device can be prepared by known in
25 the art computer controlled image generation process. By virtue of this process it is
possible to achieve realistic visual image of high fidelity, presenting the target with
apparent 3-dimesional features. An example of such image, implemented in the target
device of the invention is presented in Fig.6.
Thus the target device of the invention has very simple and inexpensive construction.
30 It can be manufactured from available materials and it is very convenient in setting-
up, service and storage. The target device enables good perception of various objects

during the daytime and at night and it does not require external source of energy.
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It is not disclosed in details, but should be appreciated that the invention can be also

implemented as marking or identification means, e.g. as marking signal device,

camouflage battle board etc.

10  The rear layer of the sandwiched structure can be made of non-pliable, rigid material,
e.g. of cupboard, metal etc. As a rear layer one can even employ existing wall made
of metal or other rigid material to which the intermediate layer and the front layer are
attached and secured thereon. The rear layer can be made also of net with more dense
structure or even made from pliable continuous material, e.g. nylon. The front layer

15 can be made of non;woven, _non-continuous material, e.g. plastic sheet, the

‘intermediate layer can comprise any other known in the art low emissivity coating.

The layers can be joined together not by sewn stitches, but by other sujtable means,
e.g. by gluing, staples, etc. The configuration of meshes can be not elliptical, but of

20  any other suitable shape.

The target device of the present invention can simulate not only military assets but
any other object, which should be visually detectable during the day and night. For
example one can contemplate target device for training of a hunter. This target device
25  can be deployed on the support similar to that shown in Fig.5c. In this embodiment
the target device depicts an animal or other big game, as shown in Fig.8a. The
thermal image of the animal, as seen at night, is shown in Fig.8b.
It should also be appreciated that the features disclosed in the foregoing description,
and/or in the following claims, and/or in the accompanying drawings may, both
30  separately and in any combination thereof, be material for realizing the present

invention in diverse forms thereof.
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109&' () - second layer rendering the object visually detectable by virtue of a thermal
contrast produced without employing an auxiliary source of energy.
2. The multi-spectral product as defined in claim 1, further comprising a third
layer, capable of carrying said sandwiched structure. _
10 3. The multi-spectral product as defined in claim 1, in which said first layer is at
- least partially thermally transparent.
4. The multi-spectral product as defined in claim 1, in which said first layer is
discontinuous.
5. The multi-spectral product as defined in élaim 4, in which said first layer is
15 provided with multiplicity of meshes,
6. The multi-spectral product as defined in claim 3, in which said first layer
comprises a fabric.
7. The multi-spectral product as defined in claim 6, in which said fabric is
provided with meshes configured as substantially elliptical holes.
20 8. The multi-spectral product as defined in claim 6, in which said fabric is made
of a polymeric material.
9. The multi-spectral product, as defined in claim 1, in which said second layer
comprises a low emissivity thermal coating.
10. The multi-spectral product as defined in claim 9, in which said coating is
capable of producing infrared radiation with intensity, which is lower, than

the intensity of the infrared radiation irradiated by those portions of the first

o
wh

layer, which are not in the overlapping relationship with the second layer.
I'l. The multi-spectral product, as defined in claim 9, in which said thermal
coating is defined by a thermal reflection of about 0.7 in the infrared region
30 and emissivity of about 0.3.
12. The multi-spectral product, as defined in claim 1, in which said layers are
attached to each other in side-by-side relationship.
13. The multi-spectral product as defined in claim 1, which is provided with

fastening means suitable for securing thereof on a support structure.
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comprlses a net.

16. The multi-spectral product as defined in claim 15, in which said net is made
of a polymeric material.
17. The multi-spectral product as defined in claim 1, in which said object
comprises a military asset.
10 .l 8. The multi-spectral product as defined in claim 1, in which said object

comprises a civilian asset.
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