WO 02/ 03006 PCT/ 1L01/00573 Multi-spectral products Field of the invention
5 The present invention refers to targets devices used for sinulating of
vari ous moo2meaoge and civilian objects, |ike arnored fighpCngLoummsl es,
battl e tanks, arnored personnel carriers, mlitary and civilian vehicles.
The invention also refers to identification and nmarking neans used for

identification of those obj eCtWQ%F%rfgld“‘Laigé'so‘P‘j‘ftrshe i nvention are intended

mai nly but not solely for acti oclated with inprovenent the
conbat effectiveness of mlitary forces, e.g. . gunnery training, friend or
foe target recognition and identi¥PlAftheinveERliol ng  battlefiel d sinulating
and other activities. The present invention refers to nulti-spectral

products jncludin ar and. . i ifi.cati : . i ate
Bot n ¢ he 3 nerirarosnb PRl 2% w I g ER AT (FRARTAAPE R Aickenthl U
and ci vi | i anyRiRaeobjecandikearabledighting deHices, bavle aatks, arampghpersonnelei t her
in darkness or in the daytime, Background of the inventiqn There arg known
various mil i cammigrsiailigay and givilien vehigks pkherinyatipa also refersdp adantificatprgind 20
mlitary assets.and | £ ar. i = d cover, conceal nent and
deception ( aglg% r}@&?e?t?@g}&%129&2§P§?F@§e§n@}sl&t§ary targets used in CC&
activities caRe podabityotiad idvehton fre étendgd nyirsly dacaatdbledy foo atthetigsr i nci pl e of

their operation. The first group includes mlitary targets, which are
det ect abl® a#goGidied Yith Aapreyemsst ‘HEP?IHBatte?féc"H@?esérﬂ)fWﬁﬁ%' é%?%ﬁ?p‘?'%‘ of such a

target is in tar I Yol b #%Q%ﬁg 1. This
appar at us si %{@éﬁﬁgﬁ%é%fﬁgﬁ gﬂpﬁgéﬁgaggcr%ﬁ@ggg %ﬁgnjluﬁ? at abl e %’arget nount ed
on a trol | eypatiléfeld sitdubdtieg ahdoger adtivitisi t abl e for detection the passage of

a projectile. The di sadvant a?e of this ‘gr oup of targets, assocjated with
their |initalhopresant invenson sieanip mybrspparad prolugh ivpditing BagsfhahSecond group

of targets | el uden sl L P MRkt A% Snoim  and DR8N, ar €

detectable a cogni za se targets when heated emanate

i nfrared;s r agdb@tinefof ¥aidWs miktafbiriGhvikar é‘t}hﬁpl‘ﬁént&h@ﬂﬁillb’veits detsitiphtandg devi ce
or so-called thermal WO 02/03006 PCT/1L01/ 00573
recognition either in darkness or in the daytime.

Background of the invention

There are known various military targets, which have been devised for simulating of
20  military assets and intended for use in so-called cover, concealment and deception

(CC&D) activities.

The existing military targets used in CC&D activities can be divided into three

groups according to the principle of their operation.

The first group includes military targets, which are detectable and recognizable

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



2 imager capable to detect infrared radiation at night or can see the
thermal signature in conditions of obscured visibility. The main

di sadvantvege2/efooé¢ hese targets is associated with the factpPCT/Han/ovsray
necessitate an external source of energy, capable to heat the target and to
induce the 5 infrared radiation. For the sake of brevity, such t her mal

targets wil llmgger cgéa%'ic{ £ el %n{“rgtrerdqgéla gﬁéh\{ 8{&10%%}?2& %S%tuﬁe glexar‘rpl €

of such activ targ can
t hermal int egmchtlexdsdfaubgmred\hab1lpy.oduces and emts an |nfrar ed i mage for
sinmulating heat emtting equipment or personnel. The inmage is fornmed when

an el ectr! ¢ TEUHARHiskAaRARS PR IO i8adBSLBE WA HORLL Macdg! T ed tO the

target. This 1 ntegrated get 1s “Inten use at 'nig only. Anot her
exanpl e of aeceasitatean ¢Nt@naisbutcaofeterfy capbihto heatshotarges adém:midb@othé n

US4260160 T rmal target is.intended for practice shootin

dar kness® an§f a(reé E?EH‘BPP' &L the sake ﬂf@rﬁﬁ‘g‘ﬁéu‘aﬁ%ﬁ %%‘“ﬁ%?"iﬂé eb"’rfe%quiogl d frane.
The confi guratiepls Adtivk Migrdhal halfsd ¢ simul ates the silhouette of an object at
which firing would take place, e.g. a tank as seen fromits front. The

fabri t ect t bsor b
Sheet - The ArcTamBlrtan RSk S Cafts HPut i 00t dhactite ana "
thus a heat ticagul @telgwedst&ageethbtsprd@&de@ﬁﬁld aﬁftmmﬁta%mnagé fdrr&hﬁ%ﬁ&ng adi at or

heats the heat-absorbi ng sheet, which radiates as a y virtue
of this pr ohf:aé,|emttlng@qummtOrlmtﬁoamloThqdatagelSrfOrrBeqowhdumedlgctvmlcminentI osel y

si mul at t he object, The di sadvanta f thlst I mlar to that
nent i oni@ Hasg%ﬁé%qu&ﬁewtm? 9)% Wg%g) therfest F‘g I@f%{?ﬁtﬁ@%ﬁes active
thernal tar gféiied Wi B at@phidshipsed al so during the daytine. Those targets
are known as nulti -spectral targets. 25 An exanple of such thermal target

di scl US559 f. t I t ral deco
I'I'?li sI chgie%&ﬂ{hﬁf R 'f 8 aﬂr %cél%’[f r@ﬂﬁ?ﬂﬁ@ﬁ‘i Of)ﬁ'ﬁb* Sloﬂé%&%ﬁﬁﬁ?‘?ﬁgﬁor i zont aIy
and ot her ayUgaseofeot 1is ShethPhRd: sahEfled fgypr‘ébtfée‘éﬁo&fngt RidarknRésOl S on. the

target represents the object realistically during the day irrespective of
t he inci denc@nplfl56§larihlnthplc @bufllq@upm]r@dton a 1iphé frdme olhecamfigerasibs of theovi ded

0 R TR SR e B 8 . L hoeet or
tank as seen from its front. The fabric comprises a front protective sheet and a rear
radiation-absorbing sheet. The front sheet is held spaced and parallel from the fabric
and thus a heat insulating space is defined between them. An infrared radiator heats '
the heat-absorbing sheet, which radiates as a black body. By virtue of this provi‘sion

20  aheat radiation pattern is produced, which closely simulates the object. The
disadvantage of this target is similar to that mentioned in connection with US

5065032.

The third group includes active thermal targets, which can be used also during the

daytime. Those targets are known as multi-spectral targets.

25 Anexample of such thermal target is disclosed in US5599023 referring to partially
translucent mural decoy. This decoy contains selective translucent panels
representing horizontal and other areas of the simulated target. By virtue of this
provision, the target represents the object realistically during the day irrespective of
the incidence of sunlight to the object. The decoy can be also provided with an

30 auxiliary means for supplying warm air into a bag disposed on one said of the target.



3 By virtue of this provision, the decoy appears warm under infrared
observation and therefore is detectable at night. Even nore sophisticated
mul ti - spexopaddoecti ve thernmal target is disclosed in US4BRPEAG/0037a t hi s
patent, there is described infrared target for mlitary applications. 5
The target conprises a nultiplicity of independent rmdul es, each of nodul es

correspondi of amlitar nodul e conpri ses
f1exible 3396‘;‘8 %"%‘ggs VISI(&]leJe[ %%ﬁ%tap %ar%\ﬁ/ @118 |“Efra(f ?r’]lesﬁ’fvauglﬂu ied from
an exter naI thegtfoed it ids@ttaplewehigipour ce. The top |ayer of the lam nate is
covered by a flexible, thermal insulating pad containing a nultiplicity of
di screte ai ) I i nfra ed signal can

pass. The m'i)g-dlgllqgéoqléa%B %8\%%%%@1 ?)n Qpetc{}%égbeg{%g%% ettls’ dld;e ret™ he object in
vi si bl e |i ghtS4dazc46hirsthisymtan, sthab isdegodbadrigfraed tdiget fod ﬂ)ilitaﬁf)épﬂhiaﬁﬁhs I'S

superi npose n the thermnal nat vert hel ess virtue of the
cells the tﬂ@? Eadgetscf’ﬁlrﬁ’&’?‘?fraemﬁ]é‘ﬁi‘% f?}&&%ﬁegge%ﬁwde@waab fﬁm@ﬁ‘ﬂ leg hr ough t he
visual  si geﬁtréﬂbgnd&éto-r&'ﬁleﬁﬁél'c\ﬂ@ ofr!t'hﬁht‘aﬁp ddt qijach%ﬂﬁ esco%ﬁ%sgé)ﬁgiiﬁfer
recognition of a sinulated object. Nevertheless elr s Iclen

intrinsic diaslad&fan’ala@ée ofcontiecting ee skictric dunean sepplied ifi@myan saernale of heat
ener gy, Wwhi cllgfsho d be sufficient for. producing reliably detectable and

recogni zabl EEFHPRAWEL SoHTSE- (s topalaysnal they Pﬁ’é?aée%séﬁﬁ?rF‘ebYélﬂﬁﬁib%ly | ar ge
amount  of ﬁleﬁﬁhlﬁhﬁﬁétu&%rcontra % 4 a?fn%ltqihc t} 6PlikerkR a‘[n‘oé?)tn'ia%m LORI T
construction is conplicate and 2 are’ relatively expensive items.
There ane allsougnehich emrtfedrctcbsigﬂabmarepasssTha mydtﬂdsmerabvee@hﬁy vigisle wWhi ch

exhi bi t veré Low em ssivity in th i nfrared band range. Wen such
a coating cBRBRLS Ldepictihcoftiectin wal tan thye thentighd sigpatare offiee i nf rar ed

radi ation, 0 Json W th
the intensity ogaﬁ%&%ﬁn% grrngl agxpg?ff%ﬁtﬁ%?ﬁlgg f"le Wg%rt}%legg%oat areas.
Thi s phenonefibe calld iheshensiahggranet caobd fadised o seérhzﬁrnﬁgdt thro6 tihé val
applications, in particular for insulation curtains of win I nsul ati on
product s, b88BHUGH | ow eni ssi Vi ty coatings are nmanufactured for exanpl e by
Hani ta Coatl ngs, lIsrael. These products conprise sandw ched structure,

consi stihg Thé aeiiwemdti -sphétral trgets aragob@fierscognition v e sishulgiewobjactpol yest er
filmlayers \I{v 30, em ssi Vi t?l/ I acquer,, havi nﬂxfem ssivity 0.22-0. 29,

coats the uyﬁe"rmﬁ S5t thaihsythgient inippsis slisgdpagsds fhengegseigsmain auxiliary

source of heat energy, which should be sufficient for producing reliably detectable

and recognizable thermal signature. Active targets require relatively large amount of
electrical power, they are difficult to control, their construction is complicate and

20  they are relatively expensive items.

There are also known so-called low emissivity thermal coatings, which exhibit very
low emissivity in the thermal infrared band range. When such a coating covers some
areas of an object, the intensity of the infrared radiation, emanated by the coated
areas is much lower in comparison with the intensity of the infrared radiation

25  emanated by the uncoated areas. This phenomenon allows using such coatings for

thermal insulation applications, in particular for insulation curtains of windows.

Insulation products, based on low emissivity coatings are manufactured for example
by Hanita Coatings, Israel. These products comprise sandwiched structure, consisting
of several thin aluminum layers interspersing with polyester film layers. A low

30 emissivity lacquer, having emissivity 0.22-0.29, coats the upper aluminum layer.



4 Such sandw ched structure reflects nore than 70% of the radiation in the
several mcron band ranges and provides reliable thermal insulation. By
virtue ofwoomod®ni ssivity insulation coating a thernal conpPersto1®8ITIbE
created, enabling detection and recognition within the IR specter of those
areas, which were 5 hidden by the coating. The hidden areas of an object

wll be seep i,n a thermal imager as "cool’ regions, contrasting with the
adj acent "h Pf;h ;%18%%&32%%83%@%& rﬁﬁreﬁgar’tw 0 W@dﬁ‘i'@tb‘_’rh’rnetg% .SeVF?a_lcan be
easily appr aGédh®dnd fa0ass dnldipPo il eBALIE MRIhAShsufffonPe i nduced without
heati ng of an object and thus w thout the necessity to enploy an external

source of t rB I . 10 The.tarqgets based on thi approach.i ncl ude
so-cal |l ed p%glsilvee %ﬁgﬁ%}{]ﬁ%‘g\}\%w i %llrleétle PEOgHeE @ Wénﬁarcgflg?&f’g??ﬁge?%ﬂrrt h group.

These t ar getsabling derttidrosidueagnitivon wiganmMeIRRpectedf HoRlardSS@BicBtRSe | NC.

USA. A target en‘gl oying.l owem ssivity coat i_gg i.s_disclosed in US3986384.
Thi s target hidden Q¥ dig cogling. d&e hiden areasplan ehierd ovild b seengp gvheres! Enaesbwn
spatial pat ey p : 3 «oL-der - i da: sive
hrger, whi oh ooF dEPoRs oBmpRling MARIRE Wscch Rk REICKS, BEBGE PR o
formed as ausavathdiacdasdt sdir becdagile appredisted,tthatghis therakb@nphéran be igludedenber s.

The intermedi_%te menber is _increnentally slidable between the front and
rear nmenber WithAw heatng ofanabigct padthys wighpy the peressitydr peploy anextarpaler nedi at e
menber and i I menber has a perforated region in the area
exposed by %%ﬁgigtgiﬁg%%ghe perforations expose the rear nenber. The

surface of the front and internediate nmenber is coated by a pattern painted
by hi gh? enil 8 faigats/based pr thinappseachdneudaso-aalied aessiveror ppeomsatargatitsl i s
coated by a i LSSV i Th jon of the
Fear - memper MR R e AL R SR Y ThE kS Ao RELRY fr BB ot

i dentical wObpliceat pesdoiutatlac WeQi on of the 25 internedi ate nenber and is

pai nted by high em ssivity paint. By increnental sliding the internediate

menber bet wagn,.Lh 0k 1 &0 &4k idal 8ok Oy-ary. t.h
Cont rast s of et 2 DERk 1P Enf RRATRREY Oy ROATSIIRERR) TR el 6
appl i cat i onssedffoniebtirtganfraed tésbasand @@lidas aighoavwpenidl pattatntsyclc@ad bargs
i nclude so called boresight panels for testing infrared sensors to have an

infrared® 3808)sPORdesto provifle@aRssEys racbdyhigh tsutiable sy raggesefdhermal
bat t| eQr ou ngorﬁr%gﬁ rt%&epﬁ qgllrﬁed a\é\g sggé\gféﬂgcpstﬁl%rél; Icglliélglon%?o% three plane

rigid members. The intermediate member is incrementally slidable between the front
and rear member. The front member has a cutout, which exposes the intermediate
member and the intermediate member has a perforated region in the area exposed by

20  the cutout. The perforations expose the rear member.

The surface of the front 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 cdatings
include so called boresight panels for testing infrared sensors to have an infrared

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



5 A boresight panel is configured as a rigid plate having white background
(high emssivity object) with applied thereon |low em ssivity thermal tape
(1 ow em 309203006 obj ect) configured as a known spatial paPCPEILD1/08573. CrOSS
or a bar group. Since the tape has bright color, it is clearly visible in
the daylight. Wien this plate is viewed 5 through an infrared inager ‘the
thermal sig ure of the ta shows up.a known, .. spat i al t.t.ern and can
e used to A P efebrids iR B Z i BRiha R i BR e Dup R

bor esi ght  pangistvigiodbjdesadit aplica shidrarm lovhwaiisndty thbimal esheSRvcanisiang t hey
are not suitable for gunnery training. Battleground panels are used for

i denti i cat iobiec genfigued 2t 3 bIpVesRtHRFHER), o8O qrAdur 21aPpines e tape

canouf | age . : ; I LSSl Wity rigid
substr at e cals PHEIBREEs iy it HERE BANEL Synh [REETL SRUKL Y, '3l C e
t hrough an thohglageafiarddmagertihethetmalaignatire/of the &ipeishews ap as £ksiviry resol ved

and are distinctive. The above-nentioned passive targets, provided with

| ow emi ssi visPgHial Bt @%{P gﬂngve U f%}getﬂi)&em Rl SRV §16az|lsuale%ty§fem- on,

cl assi ficat i@ pofeg ABBink 15 aad g i fdd@%c'e@{ihfi]a? d SALSNsAEd ARG AR Rk ed with
testing and alignnent” of imagers. Un &t unat e y these targets” are not

i nt ended f orsusakdhforgphiecatraiaitg, |i ke |ive gunnery training, since they are
not designed to represent an inmage of a mlitary asset during the day and

its therml Ba%t?e%%‘hﬁr Endld afdl ﬁfor?&ﬁtiﬁéﬁiﬁg, ARSI ot REIRhRS! &HLo%?l‘r? mer el y

speci al spatial “"pattern, whi Vi sua thermal signature shou be of
i denti cab ceahdlgeambiitage battlekwamds, ¢tor 12 Gheist parmely, a hddsdmvigsivay ggids, t he | ow
em ssivity pattern resides on the high em ssivity visual pattern and hides
t her eof . Th&pt@lesayies HIPCE 8t & taPE OR tomef 1 X bgyhihe Panel &F viewed thieugd aan  be

difficult a@ﬁtrahgﬁrkn gg&g%}aﬂ%ﬁ@&w arig&%gea@g rRB1E Gfa gw%aﬁcgyé dayti me.

Furt her nor e, n the art "pasSive fargets are rigi

structures, he'bg const rgcti on i s rather opgi sticate and it cannot be
fol ded or rdhFEEONFHIFHIHe aﬁsa%ttargswdﬁﬂ‘rlﬁ@iwg 1M eI RGOSR S f or
conveni ent J d,; : 1S4 [ nhasi zed
t hat despi téaﬁﬂé%gg{%%ﬂg#ﬁ ilsf%? %acrléﬂe%]t:ttlob’lrbsl%g?ﬁgﬁ%{’ ?%kﬁ%{u#%ﬁ%%i g?dgegﬁggﬁg\ge been
devi sed Is hemeinisg sbodidtedwithttsstiag andalignment ofimagas. Unfiromerdly thesegaigetswhi ch

wi |l enable good, and reliable representation of various assets, detectable
and recogni 2501 Mg Tortsch ppRlications. B 10D B0 ETEHaiiDa, S 140y dse not

designed to represent an image of a military asset during the day and its thermal
signature at night. The khown passive targets represent merely special spatial pattern,
which visual and thermal signature should be of identical configuration. In known in’
20 the art passive targets, the low emissivity pattern resides on the high emissivity visual
pattern and hides thereof. Fherefore visual detection and recognition of the image can

be difficult and therefore such targets could not be used during the daytime.

Furthermore, the known in the art passive targets are rigid flat structures, their
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.



bj ects of the invention The object of the present invention is to provide
a new and inproved nmulti spectral products including no-power target and

i denti fi oa®bpesopeans, which sufficiently 5 reduce or overPOVELOLGST73

above- nenti oned drawbacks of the known in the art targets and
identification nmeans. In particular, the nmain object of the present
invention is to provide a new and inproved target and identification neans
for sinmulating various mlitary or civilian assets, in which high

em ssivity pattern depicts visuappjddrdt tRE irenéset . Which is 10
superinposed with a | ow em ssivity pattern, representing thermal signature
of the saneTlsehgect of the essat inpditoots ©fprevide  nownd spioyed ol sngcdel a new
no- power, passive target and identifi.cati.gn neans. .in, which the |ow

o et vi 1y oo g BERowy YR b SRR GRS PRy enaoi

det ecti ors an@dfiRCRGVEicbaR taf adove-nidhaonad drawbivkt Bf thelmowntih Ghetartigfgefsi or at i on
of the visual image. The further object of the present invention is to

provi de a nesndddentifieption@ganto- power target and identification means, which
has very sinple construction and is inexpensive. Still further object of
t he inventi om fagticuiar pho wiagieobjesiof fovpresephissentiontistqeiovideamswand 20

identification neans for si.nylatjng or rki ng.of various. object
primarily ni RS tar&S’s@’t‘é’d%ﬁ%@@’g’?’%ﬁg’?’@?%ﬂgﬁivfl%{%lfserflﬁg?ryf)f ?lé(ﬁ{jﬂnner y
training, sijmyathgidalibh ehihvily patidrh 885lcRVisu@Rin{R€ @9 hh hisef) whidkiidi ng and
identification, air reconnai ssance training etc. et, another object of
the invent i osupesmposedrvath abvacmissisay phteermoeposeating preswalsgiatrgef theand
identification means, which reliably represents visual inmage of either
three 25 di n¥H%i®S or two-di mensional objects. Still further object of

the invention is to provide a new and convenient target and identification
nmeans, whi chlTheothergbiestphe inyeatipnis tperavids g YevaARPPRET PRSFIEdaIzslad or

fol ded witho s i A : ve . j: adyant ages of
the present TRERATA meh® yE vt AR BB bRl HIEER T HIC BT RO O

conmbi nati on lagkb§thRsSeNtd alablcaktdstions and Rbeitidigoftthe tidrhbsignturenbodi ment s
t hereof. WD 02/03006 PCT/1LQ1/00573 7
15 without deterioration of the visual image.

The further object of the present invention is to provide a new and improved no-
power target and identification means, which has very simple construction and is

inexpensive.

Still further object of the invention is to provide a no-power passive target means and
20 identification means for simulating or marking of various objects, primarily military
assets. These products are suitable for fire gunnery training, simulating battlefield,

friend or foe recognition training and identification, air reconnaissance training etc.

Yet, another object of the invention is to provide a versatile no power, passive target
and identification means, which reliably represents visual image of either three-

25  dimensional or two-dimensional objects.

Still further object of the invention is to provide a new and convenient target and
identification means, which is lightweight and may be easily and rapidly deployed or

folded without special tools.

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.



According to one of the preferred enbodi nents, the target and
identification nmeans of the invention is forned as a sandw ched structure
conpri si Mo oZoxoe@r | ayer, carrying the structure, a frontPCE¥EN/00870ver ed by
t wo- di mensi onal pattern rendering the sigulated 5 object visually
detectabl e and an internedi ate | ayer, overlapping with at |east a portion

of the front |ayer, said.internedi ate. ayer .is capabl.e ta.si.nulate thernal
si gnat ure cu@c‘i%glpﬁéo ORHP, ?Pre\ﬁﬂﬁegé’f’# Oggﬁ]%g?’ tﬂb%ttargeg%drlﬁf:%t%f?&g%n oy

di scont i nuougs BLREhBSn isEHRYAIRE whdvichdDstiehtré Bbrhpridiye:0f openi ngs passing
the infrared radiation therethrough in order to render said thernal

si gnature cue det@wanbiver, carrylng estuctundi ti ons by virtue of thernal
contrast, while preserving possibilit . T i zing. i ted
object in visiblée? rPﬁWFYerA%O(%SIE%ibﬁgtw?bd){?]%ae)srl%l}aﬁé%%g}ﬁ%égglgnﬁ g Sli?llﬁg&% ?ont | ayer
is made of non-wehjbAdisudBy b&ectati®ahdbri c. I n accordance with the further

enbodi ment, the nmeshed fabric is made of knitted polyester. The fabric
coul d be coarse nusiéEImediatelayrs Ofrlapring Withat least @ perion ofths fragt Beeensi ty
pol yet hyl ene. 20 | n r C s ' : '

internedi ate | ayeéra“? gﬁgrrrglggﬁgkfﬁ%é%%%@@g# (lé?lkgﬂéetgtﬁ{ e@gfsggiagg@gu%ﬁh%m ssivity
thermal coating. Jhjectcoati ng has heat reflection of at least 0.7 and

renders thermal signature cue detectable bg, virtue of thernmal. contrast.
The present invenwhpersin said fronylaysrasmade sy

iggtiguaussmelarigl pregided ¥ittar i zed

briefly. 25 For b L. un ] hYERLLAMN 'l of
its advaht ages, r%ﬁ‘Ej Lt}rpglﬁggOgﬁﬁiinagﬁg\%v&glgqﬁ%ygsf%{lﬁﬁgﬂk%ﬁ%w n{g‘gglé‘?’??‘?iﬁu on of
its embodi ments wgtnd&igidengmal dgndilie cae cluigadyed ingladtched b@hlitiddkibef
description of the drawings 30 Fig. la,b is correspondingly an expl oded and
cross-sectional vvieie of thetraalicanijest, vitile reeserygng pawsitliyJermecogpizng then. Fig. 2
shows an isonetric_t iew.of t target device of the invention. WO

02/ 03006 PCT/ 11017 BRe 0bect tn visltfe A

According to the other embodiments the front layer is made of non-wetting, meshed

15 fabric.

[n accordance with the further embodiment, the meshed fabric is made of knitted
polyester.

The fabric could be coarse meshed net made of artificial material, e.g. high-density
polyethylene.

20 In accordance with still further embodiment the intermediate layer is made of a
polyester sheet coated by a low emissivity thermal coating. The coating has heat
reflection of at least 0.7 and renders thermal signature cue detectable by virtue of
thermal contrast.

The present invention in its various embodiments has 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. 1a,b 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.



8 Figs.3a,b show schematically the target device of the invention depl oyed
on a three- dinensional support structure. Fig.3c shows schematically the
target deveomodbe t he i nventi on depl oyed on a two- di nensi PORILEOPIIOr t
structure. 5 Fig.4a shows a visual inmagegof the target device of the

i nvention deployed on a three- dinensional structure. Fig.4b shows

t hr ee- di nensi.onal ru . i : in

g da Fio. BEoenb RoUSiHtaataly HF Buet dBhet Bk Mo IR of e "o
repr esent i Ngdigehsiokal sufgorfit@siubd, 5c show support structures for depl oying
the target shown in Fig.5a. Fig.6 shows visually detectable

t hr ee- di menspignRlshbwasdebrichlly Wktargde BéEEEEF thy idvBtion dplSEd d@uitwe- of the
invention. Figs.7 shows regions of the internediate |ayer, producing

t her mal i magdmessienal spgparistrugtuie.t ar get devi ce shown in Fig.5a. 15 Figs.8a,b
depi ct an enbodi nent of the target device suitable for training of hunters.
Det ai | ed sdeskigidptshaws afissgdongd of thertroghitdevice offhe invenfien dedeyedonri theeeda, b
in one enbodi.nent, of %rhe invention the nulti-spectral 20 product refers to
a target deviiEEnigndlSEHERCss a sandwi ched, substantially supple structure,
consisting of, a front layer 1, a_rear |ayer and an interpedi ate | ayer 2
si t uat ed the‘?@lﬁ‘@t%\é‘ﬁ?hr%'&n{eﬁ?l%alISEW‘E‘PE@ réefi@ﬁ%g eiRsedieyiseopg iBe i n
over | appi ng ire;ﬂ ationship and are joined together to provide an integral
structure, \/\llzigbﬁ‘ continues in two dinensions. It should be understood that

t he thickness,. of l.ayer shown i.n 25 Fig. lb i X erated for. th ake of
clarity. In ?é%%qsflﬂ? Pﬁzé&gﬁﬁ"%ﬁﬁsg‘SPlSYe‘f%‘gas gﬁ%\ﬁlﬁgﬁg% aé‘?rrﬁ%rﬁfp{emég?%% nor e,
than several _ml]limeters. The target.simylates a mlitary ar civilian
asset, WHi chFiganbms SHeY SEPRAESIFY es\/ﬁ"é@‘xgﬁ}ioylﬁ%a’&t?%t-sll‘SWnt“ﬁ?@eS-%di mensi onal
object. In practice to enhance the reality of perception the perinmeter of
t he st ruct urligitsshewntvisyalbedrtectablaiprresdimengipnal jimageeie teple dspiciedbatthe of 30
t he object. Thetfront%tJttﬁ er qfothe structure faces towards a viewer 4 so it
can detect Bt d5viH MBIE%: . By virtue of special construction of the

target device, which wl|l 02/ 03006,
g V! Figs.7 sl,howsvrvclfglonso thezi/ntermeglat

Ichge%,l'pg%c/h%?r?g7tﬁerrrlgal 1mage referring to

the target device shown in Fig.5a.

15  Figs.8a,b depict an embodiment of the target device suitable for training of hunters.

Detailed description of specific embodiments

With reference to Figs.1a, b in one embodiment of the invention the multi-spectral
20 product refers to a target device 10 formed as a sandwiched, substantially supple
structure, consisting of a front layer 1, a rear layer 3 and an intermediate layer 2
situated therebetween. All three layers are superimposed so as to be in overlapping
relationship and are joined together to provide an integral structure, which continues
in two dimensions. It should be understood that the thickness of layers, shown in
25  Fig.1b is exaggerated for the sake of clarity. In reality the thickness of the
sandwiched structure is not more, than several millimeters.
The target simulates a military or civilian asset, which can be perceived by a viewer
as a two- or three-dimensiona] object. In practice to enhance the reality of perception
the perimeter of the structure is configured to emphasize or simulate the silhouette of
30  the object. The front layer of the structure faces towards a viewer 4 so it can detect

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



be explained further the viewer can reliably recognize the sinul ated object
either at night or during the daylight. In accordance with the invention
t he frontwoayeoeof the target structure is nade of a neshedtmlonie
material and to the outwardly facing surfgace thereof is applied a two- 5

di rensional image 5 of the sinulated objéct. The imge can be applied to

the front |ayer . si .k .screenin han ai nting, .stencili . hy.

phot ogr aphi c%)f”é@éé‘g(? fyjihgr the V‘e?ﬁ’i i 'ﬁga@?/ r%ﬁ‘?ﬁmg{’ fhe st iﬂfﬁp ?l?!le‘?ﬁéthﬁrr?t
sui tabl e tecn%%gbgedurfﬁ Qhéd@ﬂ%ht@an be al so prepared separately and then
secured on the front layer. The imagﬁ3 applied to the front |ayer is

t wo- di nensi ofmhccaridnge with phe inyertiqrhehe frew layer of thectargiehsingitends medp ofe, 1 o

cuch an i ok nataess L AREcL AR o il SEERE AR SR ST

born in n nddinasiohMEimao 8BS 1P Binhfstel Obebe The Ambgd earcle gplicd @PHIRSLHIt A
pattern of an identification neans, if the product is to be used for

i dentificati bieoby sik kPigning.nhandapainiing. staciiagcby ahoteeraphic mrpeste. digfdr is a
N Oder e e nRApBloN! Aol Rndlh ih Rhé k' Sytathe BlnlTRE N efie AnallObEP b aleg

rendering th er di sconti nuous. e slze, confrguration an
density of tpepaedhseparaely aidcthen tsbadred ba the $ioantayauiThe iafagt heplicdont theayer
does not deteriorate viewer's vjsual Cge_rcepti on of the applied . inmge and

he can recogfrpilayids typidapensional,prd Bdspicisythen e eibaeadimensipyalinbiceh

unai ded e. I ' e | | tq the
front | a%r géeﬁﬁ'rn g@gr??l gthgﬁgﬂgg la”r3| ngft%ﬁtr’lgbgﬁx ett%@% %%J?(%T #u%g’%g%{ %%P.aBThe
i nt er medi at eithapéedepihing aebasile 1aak Gg shoven reEig. 6f It tshould bk Ibdrn iRendhef geabl y

of polyester. A |ow em SsiVvi téycoati ng, having heat reflectance of at
| east 0.7 i nimags applied ieethe fiont Byadcanagpissent @ patterntoh anfidenificatien fgansy Hedi at e

| ayer conpri g%}gg'u(s?g{%ﬁ})%e ugegigf'ég{d"%gﬁ@@ ﬁﬁo?%l% .ap with rear and front | ayer.

These regi on Igare 6| ct” vartotis thermal signature cues of

those areas @f phabethdmtbrtielofald aoht layéiiis B knite@ diER fiedlied AMBRGILIFIRSE ar eas
could be tracks of a tank, wheels of a vehicle, gun barrel of a tank,

engi ne ofisa véhicghes oeheles Byrendaringehe fropblayesdissontinuoys.cldwet sizey cenfigurationensi t y
of the i nfrared.rad) af o SERRRted, .t e oL SCIRGIRLS LA el R and

the coated P& &t &cted by ViFtue 0 si nce

t he nei ghbor yagrig@ienadwecatioshl rpe@kgﬁ@ efMp applidiinRigt Bh@ RS Qan Rebgdiatheon,
whi ch passes through the neshes of the front |ayer. The size, .
confi gur at i onbjaeid iensbleylight amk sebstantiallyepe canegnaides regpddir camebe adsilar ed

radiation pa%gpi)rggatte&%ﬁaeitt ¢ P Qa{agllieicﬁgltye Hgﬁteig};e?l?ép?esg ts %is%glesrign%lture of the
20  simulated object.
| The intermediate 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



WO 02/ 03006 PCT/1L01/00573 10 viewer (not shown) and thus the pattern
associated with the coated regions is recognizable as typical thernal
si gnat ur aveb2/030es si nul at ed object. Since the products of PORILOWEITBI ON
enabl e recognition both the visual and thermal signature of an object they
are called here nulti-spectral products. The rear layer is nmade of a

coarse mesh net ich is sul | e for readin ut. .t target on a
support ot ructuies B ruSulAn SRus b pafBhrfteded it e kR TeeREy
structure of t&@nizableat nRal BRrmbltsigianaé sPthadimanbegenest.i f the net is made
of light, synthetic nmaterial, which does not absorb water and is not

i nfl uenced bySinggathp@roduety afhiie dpyesitign eneble apqgenitign\Hotte thesvigugh and tthermi] y
shown in Fig.2. | S [ L r gat j i s.ready for

depl oynent on na!s?gep{)oitogrntcl’biég%?ge&ﬁc{%%lgﬁgﬁ%é}?'%gésg%&%%ggofi? ?tf'ed thereto by
pluralitysof Thestaribng ismads of a doarse exaahpke vaiich Rowitabladessprédingsout Hkops
etc., made on the lateral sides of the target or affixed to the | ateral

si des of the [gFlgeR a SYRRRricSRRAYEAndols SHCRRLY slrens tQucarty pe sppivichel i n
nore detail s.strgtéugetofma&%@ge\g%pri singly revealed, that it is very
convenient to manufacture the sandw ched structure of the nmulti-spectral
product of t Heisiasoenivamagdols ththe heoistmddeydiighi, symhete maennk mihidhedbepably est er
fabric, which has nmeshes, confjgured as small preferably elliptical holes
with mnor di3R#E é‘fateiﬁgd%ﬁﬁoéh@”??&f?ﬂdbydwmrer 3-5 mm An exanpl e of
sui t abl e pol t kG LS L | | -]{T%; 8 : ar god
Brom Text]?l eyﬁécfﬁ ?ea? gotrﬁg(lﬁq ét'l%e;e?eﬁ g%rg]?ééméfg%@?s dsv‘(j:n o% ltv)%'/oqgtgﬁﬁggfﬁeﬁ}ﬁo%?%{r S
and it is chagacieeicedeebally fothdepl@inieanong sppepeng siescrurerapdtit ssarte, afflasd
counts 167/1 DTX Flat Back warp, .yarn counts 167/2 DTX - texturised No. of
needl es - gadjetebyppluralige gt Sasteuing greansy dptor spample #rpeviagesshands.lgppior

di aneter to j i ( ) - i ar 100- 140
g 30 The nes %?ép’g{l%&g’roﬁqg‘% E[E%?lséqegﬁ.)rf ﬁ% tgﬁemafggéﬁ@tsﬁéeﬁﬁeﬁ%% g%\t;fr%&%r eti mage
applied ther &g caistrbeivnl ofahd lyanavilibe kkglaimadth mbredeidis. neshes of the

Fabric su]fsfi S %Qst lbgenpggr%rigi?lgly 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.



infrared radi ation and thus the thermal signature enul ated by the
internediate | ayer can be readily recognized. WO 02/03006 PCT/1LOL/ 00573
11 Furt hevoor/e3006i nce this fabric is supple it can be easPCyIfmloogd f or
storing and unfolded. The coated areas of the internediate | ayer of the
target can be manufactured for exanple Fr om the I ow eni ssi vi ty insulation
sheet R09111, produced by Hanita 5 Coatings Ltd., lsrael, .This prodyct
consi sts of Fouheraptay sirgn Ay &REIG 1 81Bl5e FsFatg b6 4l ﬁ@dﬁ%fgregtpgga ers.
The top al unerllftdme ayer is coated by Beige low em ssivity |acquer. The
total thickness of the sheet is 24 microns. The em ssivity of each

al um num | ay@hs costed .adhs QofOthe anttrhébBate tayses i ofi thy tafget ban bacupnefacsirete fars

0.22-0.29. The heat reflection.of . this produyct is at least O i.n the
thermal infr&KsePlF dge.the lgwTHBIss YRy IP%\;&"“C ebé{(ﬁ@ﬂ&f QE‘E‘{‘]‘P%%?’ r]garﬂlt_a
hi gh-density 'Hg%sﬂtﬁg, Igﬂé'g?El)hi:pggcﬁlﬁctn&}ﬁsistsn@fqﬂ)fuﬁ%QMﬁﬁqmbhéyé@rlﬁtel% &S81nkC

Ltd., Israel. I'S net 1s defin by the following properties: Type of
netting: Rachéth thepolyesier lapete Tfe tpREmiapedaycSindentereby Baige 1oy Emissivity

Longi tudi nal knitti densj t franze): 400 i t.ches r neter teral
kni tg ting den&Cfye( é@%d@ :th§¥ﬁ?(§F Fﬁgstﬁg%sla’ﬁ%elst%{ WW&%?.& W‘éﬁwﬁtge‘é‘agﬁ doors
the materi al iuﬁliﬁgﬁrﬁ%ﬁm @@%4;@.@5 u}(cli E&C%nﬂ%égﬁ%@{tthé eaghed 4 isYEBLG2ROHE! ti ng

poi nt: 132C gr eaking strength: at |eas _ when subject to test simlar
to Ball bur dtattrefictivedfthis pedus guatieash@®? én thegerti@d ingrap&! ange he ot her

enbodi nent t rear, | ayer can be made_of 1h et. def.i ned ol | owi ng
properti é8; %gﬁéeaéflayﬁétc?‘i‘ 05 rﬁé.ﬂ&‘ﬁ%“ﬁ‘ﬁ?‘ﬂ‘\ &‘F@ﬁ'r‘f@{i%tyo?owﬁ%é (%i)p}%; %laﬁfgrr}’?lt’count :
Varp 400 Denh%hufﬁé@u?ecﬁ@? TR Plastic Ltd., Israel. This net is defined by the following

properties:
Type of netting: Rachel knitting made of HDPE tapes
Shade netting 75%
15 Longitudinal knitting
density (franze): 400 stitches per meter
Lateral knitting density (schuss): 8 mm
Resistance to UV rays: "~ When used outdoors the material is stable

against UV radiation at least four years

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



30 WV Resistance 3 Years stability for outdoor UV exposure Heat Resistance
Melting point of raw naterials 132 Deg.C Tensile Strength Warp 122.8 Lbs
Veft 83. Wabxodns 02/ 03006 PCT/ 1L01/ 00573 12 Wei ght per sROBI@1weI7ar
180-200 g It has been found, that the abpve materials render the

manuf acturi ng process and the product itself very easy, convenient and

i nexpensi ve. _The manuf acturjing proces Lacl udes the foll ow ng steps. First
t he di scret e\)‘z-‘*’éé?téjﬁgswrﬁ’ﬁgtef nt er medi g%%bgg?er 5 coated by low emissivity

coating and faat weéNebuhhethhhBE ABbveShABAAIY Féndef t&hﬁaﬂf&ﬂﬁ@igﬂﬂocd@bhﬁﬁ&ear e
spread out across the rear layer. These regions are placed in those

| ocations opradhet ttsaifjeery easpr eonvemienthandhiexpensivgt Jhe manudaghEEiZeOCesSs how

up. In fig.2.these disgrete regi gns are.nmarke ' i ed
egi ons of ¢ VR dpiuiare G s BecpPRblatet dF wiafirtokl oS
exanpl e by Stédi&Bs i emidsiity abRingewo fedr@i the eherihabsigemireef te sihulateds e
regions. Amultiplicity of stripes 9 could be also sevi/n tq the {ear, si de of

the target aebishiciip sprieprd mitgicmss thegear daygr-Hidigse rreians ArdRlaged. 10 1086 lacpiaons
two- | ayer str ure 1S er ] h tio! . b dhéee

| ayers are | Sflﬁﬁeedga?%égt’et“%‘g% %@%?}?gﬁlgé\ét&% {Ssgx egggrtgss?ﬁ{ F@qgeﬁ‘%'rret ere of
the front | aygReretelfegidhskirgnarkal 4sSDRC Theaiupeddbysedapgiohedf tirripetrmadiwiece of
the invention when it is deployed on a three-dinensiognal support frame 11,
whi ch is shol@yenyre @dixeddothewsar layqror gramnierbin shitrsss, herh ate g plese sl es a
tent. The, central f the target is spread out horizontally to provide
for the 39suBFrllgﬁtSP?{]%lF%nfleélsgﬁsgnat ure of the object. In this position the

viever can def gghiplioRy @bkeipes b could M2aV. seWherol th edadkids of € taiget Meshbamget 20
can be secured to the ground by fastening nmeans 7 and pegs. 12. If it is

required to ith&ig? 4 stangthergdhs sirusieg athapethg gpiorlarer SUyaire isnSURRHRPP R

i I dth | i h i
beroai ved. ThaIat faRR Gy P sl s A ARl el of chf R RRRPEASE,
3b and is dem%hﬁeﬁgtﬂafmlﬁq@ér,t arget device could simulate a nobile or

static object, e.g. a vehicle, a building, a position, etc. It mght 25 be
al so advdht aflediigs.i3a ishechsupmperlly flenieted jtareeioldpwipsiad| the dRvENtiRE sWhete itwifol e

a0 ey ¢ SEnE AR, gl a thRERAhLRSbna RsBoft SRR 71, 0fich & RlwiRYddiRagRRY SN ont

In this embodiment the target resembles a tent. The central part of the target is spread
out horizontally to provide 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.



storing. Fig.3c depicts another possibility for deploynent of the target
device. The target is stretched out on a two-dinensional frane 13 and is
secured tWwepnrmwby fastening 30 nmeans 7. |In this enbodi nerat/Ithsoi7ar get
resenbles a flat stand. The stand can be13supported fromthe rear side by a
static support structure or be affixed to a nobile support structure, e.g.

secured on |l ateral sides, of .a.vehicle. WD 03006 .,PCT/ 11.Q1/ Q0573 ,, 13
Ref erri ng toRF?eﬁr.lﬂ%t%gf%ﬁ ?.élfrthgﬁﬁ[?%f’ﬁlg}ﬁm 8? %%@rgeglda\gfe égg%e FedMSEd on a
three- dine “%inﬁaﬁkorﬁp bit flahRTEshowrS TAWRisuRighagt D88 thiFBOSmOlhtek A®attRr get

simulates a battle tank with a gun 14 and a barrel 15. These elenents are
represent ed imnktwich h@uizérndla bapek 15. dheschelemantgate reieserterd by tie hotigeralof t he

nt e 3 e 5 . .
o ab. 1T cOMBPT Ceause Thp it Ly et trastieokn okl 1 R o iisaet

bars 17, 17" aqd 1@ cpORKsHeRnPartipab. kSsongdrivet ablfglidityeofbaticl aaddotibentgiun.
The target deployed on such three-di nensional support franme sinulates the

obj ect  nor e swuprariieg bara(lfyl 7asml 3 moskmppertien { b simlagbemhhedwrel ¥yh thegve. This

i s especiall dvant,ageous_ for cflon,. | £ I, QL 1 hid and
dent 11 cat i QR PEERTAOSH om Bl Bl hlnpRioSl 35500 Bl Mmy B SRS el
reconnai ssanggre R@él%ﬁbélggarﬂpw @ e Bethdr debogriizednfiom abivvenithidiisespecidilyt he
target device in accordance with a stand concept. This target device

depi cts t wo- dilvantageonsn forfdetnstion. classidigetim, geepgnition andlentiication jrainingeof
during the daylight. ,For tter rception.th contour 19 of the upper
part of t'fe §¥eé(‘ﬁdwﬁ1§°hc%?1ufli?gﬁtaél%ht&gr?lgge ﬂ%ﬁlaéésgocﬁt our of the real 15 tank.
In Fig.5¢C ispehQWhgt MRy doMBRFaonals SHIWE tadr emb6difdeyit g fhbetatat gRvicdeln ce,
shown in Fig. 5a. %t is possible also to support the ta(rzget device by a
col | apsi bl e, adicsdanentveithl @stand encorti s rgatdedes denicip svogdimepsionpl frental

schematical ly. sho in.Fi.g.,5b. .The frape. struct it | part
of the whol e?(’feé{Y é’ﬁ?a haﬁ{}? _&%ﬂ(aﬁél % RuTet hie{l?lggvtﬁlg ed%?dlsgh%”zg&ggéége(r: ?pgT“Fﬁﬁ‘%g Ellgeeni ent
in transportiggoah o st Ql"e!u'ﬁﬁer paft ofikieh Sfardl i€ cOAMEITEL {0GRtdmble Bemburldf diserealr eas
of the target device, which constitute thermal signature of the object

si mul at edst hearkby and therefore are to be seen at night. The areas include
for exanple gun.region 21 and.left. and right tracks,22 23.. The.i of
t he obj ect s%‘r@l‘%ggbs %P‘“f%&"?%@?‘oﬁagvﬁt%‘g&(f%ncagélrlgrtgﬁiq’r%% ‘E%V‘Cﬁn%hmﬁo E}I(I ﬁl

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 signature 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.



25 the art computer controlled i mage generation process. By virtue of this
process it is possible to achieve realistic visual imge of high fidelity,
presenti mobhesov@r get with apparent 3-di nmesional featureBCT/H1083Pl e oOf
such image, inplenented in the target deyice of the invention is presented
in Fig.6. Thus the target device of the invention has very sinple and

D aPenSLY e fONRUIAIEE Bibrecialll It GRO RRARRNEARI Lot iRE S thelbve-
materials and It 1s very convenient in setting- up, service and storage.
The target déssceibed ratbodsnapodngdaehatephé chillefl watheoars aabj makes chahges ragdt he

daytinme and at night and it daoes npt require ternal, sourcge. of, energy. WO
02] 03006  PCTMECgiABgEs Mithon deyiai,ipn tE%S%’BB PE e AR Etion 25 Wil &2 SFE%‘@&%
invention is Lidthtegnt 0 the above- described enbodi nents and that one
skilled in tﬁgqut can naEe changes and nodifications w thout deviation
fromthe scope of the invention, as will be defined in the appended

claims. 5 It_i.s not. di sgl.osed..i tail but .shoul d _be appreci ated, t hat
Che i venti off et fisctrad SFii-dnb Tl Be RiterRieg tf RdaRBer 2t PoAhoans,
e.g. as narkifgemaRad asdRMieR: or GAIRIIchRGE nahd, | &g bAARRIEhE sidnaP df¥ige, ear

| ayer of the sandw ched structure can be nmade of non-pliable, rigid
material, ecgnouflage bpitlodoard et al etc. As a rear |ayer one can even enpl oy
existing wall nade of netal or other rigid material to which the
intermedi ate layer and the front |ayer are attached and secured thereon.

The rear |4 ayghe (AP 138r HBHE sldGcRE sabtuid dahl beDNRle B8 ASE pliSIE UEid hfkte@al EVEN
made from pliable continuous material, e.g. nylon. The front lTayer 15 can

be made of neg- abwwboandomebaici As@usamiayardnglcan even emplay ekistishwell madee

"internedi ate.l ayer can canprise.any. o r.known. in the art low. enssivity
conti g, Ther TEYLPLSBETBE HAD YhGL ReinDedal et and i ERELS TR by
other sui t ablg, BRBR sechred thddord ITHE Réhr 1%/«:@9411% m&deCalso dFhef Rith e @khgen of
meshes can be not elliptical, but of 20 any other suitable shape. The

t arget devi catrufturthve eperesnde fionvelirblocordamoss matesak egonylon! Yhafrbntt layer

assets but any other object;, which shoul.d be visually detectall e during
e day Shd IGHE. Mige b e bR TGS B 2o Aty et £

training of -ﬁumm%&e 1afé}ic§nwrhg‘ﬁ§el £G5S kAR AN IREASR AU G iR bl SUPPOT t

simlar to that shown In Fig.5 n“t hi s enbodi nent

The layers can be joined together not by sewn stitches, but by other suitable 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.



the target device depicts an aninmal or other big gane, as shown in Fig. 8a.
The thermal inage of the aninmal, as seen at night, is showmn in Fig.8b. It
shoul d alwo obaesoappr eci ated that the features disclosed i nPCHELOLODFFZOI NY
description, and/or in the follow ng clains, and/or in the acconpanying
drawi ngs may, both 30 separately and in any conbi nation thereof, be
material for realizing the present ig‘\{zﬁnts,i on in diverse forns thereof. WO
02/ 03006 PCT/1L01/00573 15 d ai ns: PRl t -spectral product for use as

target or ident.ifg gakigRcadlPromickidnGse sLaRGt oSidémlianshigdd ingrkaenf i gured as
sandw ched structure suitable for _sinulating or_ marking of various
obj ects, said sananshad psedugeis gpnfigiredapiandvishedstrucre paijable fogar ryi ng t he

structure, a front r - (i i . rendering the
il ated o] eot i SEqryPRLRRER yiol AR BRT AR o RE el

over| appsng wit hcahptigagt a portion of the front layer, 10 said

internmedi ate | ayer featuring thermal signature cue of the object, wherein
said front |ayer ' kayge CBRYHE HSHBIStWHUOUs mat eri al whi ch enabl es

detecton of sal g ddelia. c&e%aaﬁm-{ﬁ;@ fgarlipﬁﬁerh?&ﬂgﬂh%it}f%i&ﬂaféﬁr kened

conditions, while preserving po recogni zi ng the sinul ated
obj ect in visiblbjett htally Hete2tablEladpr oduct as defined in claim1, in which

said front layer is made  of supple neshed fabric. 3, Tr}e plgrodtiuct as
defined in clai maRinteregiatcBySapverinppmnedVitiapt ieast p porionot dhe freniilaiepd

pol yester. 4. The_.pr . i i o i i al.d net i s nmade

of hi ghﬁéensi ty %‘g 1%%%%1%%§}agﬁge9@ﬂn§r ﬂlee?%?io%]c%u,ré g%evgc}g??ﬁglgéti nclaiml, in
whi ch sai d i nt er ridicat @id dyat layeoRpddees aldiscosinueas miteyial Whichehatdesat i ng. 6.
The product, as defined in claim5, in which said thermal coating is

defined by heat delesticucafisaid thermehsighatgreruggnd Enresesvition nnfarkansdit 0. 3.
conditions, while preserving possibility for recognizing the simulated object
in visible light.

15 2. The product as defined in claim 1, in which said front layer is made of supple
meshed fabric.
3. The product as defined in claim 2, in which said meshed fabric is made of
knitted polyester. 4
4. The product as defined in claim 1, in which said net is made of high-density
20 polyethylene. '
5. The product, as defined in claim 1, in which said intermediate layer
comprises low emissivity thermal coating.
6. The product, as defined in claim 5, in which said thermal coating is defined
by heat reflection of about 0.7 and emissivity of about 0.3.
25 7. The product, as defined in claim 1, in which said layers are attached to each
other in side-by-side relationship.
8. The product, as defined in claim 1, which is provided with fastening means
suitable for securing thereof on a support structure.
9. The product as defined in claim 1, wherein said rear layer comprises
30 lightweight polymeric material having sufficient strength to carry the
structure and does not absorb water.
10. The product as defined in claim 1, which comprises a target means, suitable

for simulating of various military or civilian objects.



25 7. The product, as defined in claim11, in which said | ayers are attached
to each other in side-by-side relationship. 8 The product, as defined in
claim1, whbpbBode provided with fasteni ng means suitabl eP€DILE®OIBI Ng

t hereof on a support structure. 9. The product as defined in claiml,

wherein said rear |ayer conprises 30 Iiéhtmeight pol ymeric material having
sufficient strength to carry

he, . structure and does nagt sprb ter. 10.
The product as defhaa@dust %Idﬁhﬂﬁ’dll}l %&hw@b%qp@ége%aqgﬁﬁtﬁcaﬁ%% \é@ sui tabl e
for sinulating of %%ﬁhggﬁaﬁilitary or civilian objects. WO 02/ 03006
PCT/ 1L01/ 00573 16 11. e product as defined in claim11, which conprises

an identification and nmarking neans. 5 10 15 20 25 30 35 40 45
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