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[0001] This invention relates generally to a

w@ ooomss2eat i on system capabl e of operati ng ovePCT/US2006/033376
mul tiple frequency bands to transmt and receive

signals. Mre parti N BiNWA TRANSCEIVEREYIIEM €l ates to
an transcei ver systemint egr ated into either the

headgear of a user or &Mﬁrﬁéﬁr pl atform
using a vertically sta wherein the
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facilitate multi-band data transfer often results in bulky, expensive and difficult to operate

systems with limited range and utility. The volume required to house such systems, and the

power required to operate them, are often prohibitive.

[0005] Hence, there is a need for a communications system that provides for the
35 seamless and efficient transmission and receipt of directed voice and data signals, as well as

radar and IR signals used to detect and track targets. The system must be lightweight,
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system nmust be |ightwei ght, conpact, and user friendly,

al | ogyinipght f204 udBmielsf, Beevingierandsdre oferaitieofsyestyystem at the digretion
di scretion of the user. SUVWARY [0006] The antenna

t r andEEHEr system herei n di scl osed advances the art
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an user friendly, integrated systemfor directed
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pl ur aimpbgenmfofiﬁladmauuew@aelh@mnt s, wherein the
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r ecejogpg}g BFye‘é'aﬂ&ﬂérSemb@dlm&ﬂﬂﬁ veRifle anduble@tsy el Ifyf transmitting and
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tmge %ga{n?)for%n A& &Jea{ﬁ% q‘é%(éﬁﬁ?%ﬁls&ﬁal APkl LSon SH 'arr&@itvécf‘ﬁgnal a

ans, gnal” "processor, ta processor/controlle
are ﬁlmatremca@r,u ndety watcesssfeprsiolion andot display BPRifREL wPeée“bfthe array

the y tggﬂngl CransiideQive | Pro@lids! | 6iRARE hefear nt%%hlﬁ%@ccssor and data

provi is a man-transportabl e ste
t r anBRFEIF ﬁ@“@?’?ﬂa@ &wgedas Hﬁegfag&‘in@o ei“@&%ﬁ SHpctupgof the vehicle.
signal s including: an act|] ve hasegelarra ant enn %{e & tem for

pl ur #01Qly & stit éﬁ%thﬁrt prRRediEegte an{RLSREHA PG
and EegRitNig@d RteiSing Ii’ealtoSfreqaennyaaIE) sfeadls acibding tan @etive phased array

di ti t tt .
r ;Egg@é@ Saﬁ’&ﬁagll ngga%srrﬁ" reciewg modules I%or%ragslrrﬁtg)ﬁ% én(al?ecglfvngF signals; a

pr ocessn lfdrcaommat@hlﬂyeﬁrectagd ‘Uansmlt@ﬂ sgyal b flirestion effeapcsivad signal; a
the %‘éﬁa‘f%m@&% e Agatd ﬁﬁ&éﬂléﬁfrﬁféﬁ I af@s%b GSonitéH KB&LLNEE array

nmeans gnal ‘processor, and_dat
antenna,  transmit/receive modules, dlrectmg means, signal processor, and data

processor/controller are formed as integral components of the system.

BRIEF DESCRIPTION OF THE DRAWINGS




processor/controller are forned as integral conponents

of the system BRI EF DESCRI PTI ON QF THE DRAW NGS[ 0011]
wO-2@@7/0352246 a schematic of an antenna transcei VRCT/ByED€0d3376

according to one enbodi ment of the present invention;

[ 001@baal! Grig21 Is3 séheRBROBY dnfeniftrahdd@ive Bfs@RNBcording to one
transcei ver systemof FI G 1 having both a radar

si gnembodigieriof fhg AreEBhBYeREon capability and a phase

conjugation capability, according to. an enbodinent; .
[ om@?lth GG fn sehiet i T s PRSP R RF HE: Ytbving both
t r anseRisigRd daysibeganahtiollcpabityhada pigseananjhiddtion gpabiility, according to
5 det ecti on .ca!%abi lity, according to an enbodi nent;
[001HEPE™% i s a perspective view of an antenna
| aye ttice, accordin an e e il O
577 Shogl A ST FretdiE et G AaRERERIRN e i HRE. Fhdfing an e
i nt eggrat dtbciiantcapabitiey, dcayrdingtoph embadezedigear worn by a
user, according to an enbodinment; [0016] FIG 6 is a
per s[petdli vEIGvidew ofpempddadsiow pfdinspitaaye lavet Gitige rrgeqrdng to an
an e dipgnt; [0017] FIG 7 is a perspective view of
a vehicle nmdbunted system according to an enbodi nent;
10 [001 hdl:l G855 hsSin @ REded RERG dr Y Gradbb W Qste 1RAFHEBEGH the layers of a
nmount ed 'system according to an enbodi nent; [0019]
FI G hedgesr worp kg welettdtingi 28 mbpdingser at i onal
envi ronment wherein a user transmts and receives _
pl ur B01Gly BYG. §isgrpatsrectivgyiewodp AGITH UsnlagrbOERrn £2 ef%’ﬁalmem;
[0020] FIG 10 is a representation of a nmultiple )
" rrais 108% 7] c oRMR i Te &t PesecEY atPBIPT acYsliFle aBRE Syl o pRPHILRE © a0
to agygjakedi ment. DETAI LED DESCRI PTI ON [0021] Before
proceeding with the detail ed description, it should be
15 hot eg)oiéiat rid& i@raqs%ﬁﬁéotﬁeeﬂ&}ﬂ o8 bhckply rANe®bys@xaafbeling to an
not by limtation. The concepts herein are not limted
to ugBcE™eppl i cation with one specific type of

antenna transcei ver syste Thus,. t hough t he . .
st R B B et e SRRten Gt B L g o o eer transmit
conv efii réfazes Dfluralicip bisipails, acvordiig ovvm eaholides,end bed Wit h
respect to exenplary enbodi nents, the principles
her ejon2oTey Flte ®qisab | yprappdtior cbfi n nodtipler "rhagee Somfunication station”
antenna transceiyver sy [0022] FIG 1 shows a

20 scheﬁlﬁ’tlrf’%m%l’a%cﬁrdgqﬁttoear?r?%l%?c{rﬂger]nécei ver system 100 for
i ntegration

DETAILED DESCRIPTION

[0021] Before proceeding with the detailed description, it should be noted that the
25 present teaching is by way of example, not by limitation. - The concepts herein are not
limited to use or application with one specific type of antenna transceiver system. Thus,
although the instrumentalities described herein are for the convenience of explanation,
shown and described with respect to exemplary embodiments, the principles herein may be

equally applied in other types of antenna transceiver systems.

30 [0022] FIG. 1 shows a schematic of an antenna transceiver system 100 for integration
into a headgear of a user, or for use with other designated carrying platforms such as a man-

transportable backpack or a combat vehicle. In the vehicle mounted configuration, system
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vehi cl e nounted configuration, systemlO0 nmay be
rm U 16066ayo8 hiited @R if! Rhidls afla “sEina Aldne| sﬁmsteﬁi u lAﬁMﬁzttﬁEly, system

r nati vel stem 100. e.int eg:
app Jere bp H’tt%rafeﬁ @%@H@P%W%rsg” T ? &w Vghl icle.
[0023] .System 1 cludes an ante aarra
| s H)H;%C%/I %Stenbﬂ&o)?sléa Ailfj F‘é?/“te% é”%’n{bg ARECAP }‘/’% agiv&\gghaseg aray.
be amk icaetaron l(lzahdy}besn: denredicallp basmed, rrsedyrray’ (%A"), however it
howev hiso Ibg F@Xf g V@F% Jf%h%@é’ algziy thetn}{e@ewé?lf k&@ﬁ%ﬁ%eagr[ aWiso, a

ant e has wel

t r afgshitfeceive ("TR"] mydte; of Wbldlm In@dul?fff 1%1‘},6%“%‘8% [preexqrpRfary,; is
106a@&glteli%tha35&1 r@dizﬁiﬂ@ kigkidhi oft the ASHACIrAY 6L, Vdr feihn@&ﬁeh‘ements 110,

r adi atl nme 0 antenna arr

exahfl & g‘llg r&f}é f’i’ﬁlualhﬁ% madye 198 moéa% rﬂ’gn%?‘\?. SR e v~ S
nmodelbdronieally, theretginegatiddle ned ansecban®aliyl hovkeitheedtia meanna array 102
el ectrani.cal | t her eby e need to
rrec‘ﬁ'an|reahlg'flme ¥Of the {?lénaéﬁr@eggssar%?‘g%dqna array 102 when

rea ment, of t nt r,

[ 009)2? A C oArclgl orate ] eefe 1@ of E){yf% gl%ll ov&[nelg H‘He aﬁdls Ipi)smoned to
k notwmsinit a sigaal & or, reqesye P ssnai ﬁ@m éVéR madlqs A fks M’Qa ! "Jihg gl network

to, lﬂirls c%ﬁﬁédvﬁ aatréis&ﬂ@} it PIF) ofﬁaﬁdéi@%&kgﬁs A 4ransk@®er unit 118
108. The ed network 116 is cqupled tQ_a transcejver

uni foclydes ao‘fanéf{“gﬁdﬁ‘?dﬁleo‘ég Pgh? reggiger t“f"ﬁ'f"}% d&h-v&he ‘ifﬁﬁ‘?"(ewirl‘gm 118

I nClheRSvartd kigmsntebdiad BDENeR 1BOtoamnd irermediad \ﬁ(élluency prior to
nodul.e 122.

o ghest b i oo LR e it F IR Gmscotver un

f r eq8aupcynvptsi tansrmsslosumseémgehettraasmpsl;smmf@auenmrgnw transrmttmg the

p ro S’géaﬂo%qm%n (grl?igsi%!é g:@éé@? THNuE) @r[cﬂﬁ(»vh %ﬁlvyrsmﬁ H%cﬂl‘cated by a signal
transceiver unit upconverts transm ssion signals

t o piewidedyreg RFsxdignt2ftr equency prior to transmitting

the signal to a known or desired receiver. The up and

domoéﬂ nve Sl geferrige &G b avden 0 docdidgh aw&%&m%%r B3p for

?%cé@@iﬁg trgf slg%&ls f0Gvea] fr&hl krhnsEedfee dditn @ 18. 0 @uﬁ.larlgz, a data
sys em 100 i n g%?s a SI% g processor ﬁ g o Data
pr oE’@%??OHﬁonﬁF—’ 2 PEOFSEE e e P FP O ni P T S s Q8i Vé? A%

118 pro&dssvi/LankrbNer 128 ﬂatcantmsanemus kgsent 100 [flretiondIAS, as Well as many

pr cht%s (sjl‘gl}aij ata ?1P1§?t%n ‘?as szrg%rﬁ'g 9 O}R%é Sl?f)ﬁt a'tg,os‘lgn%@cessor 126

proé ¢ on i rect
Sys thdatQ@ockssoriontontied 128 pre ofis tine Well ko witdm She @ertipggpart. The signal

Si ggl%l:esg{)?%fﬂld%ﬂa%&c&s@&%&nﬂﬁ&ﬁ% fﬁ@}db@% 18345k &Ath b&Her cdufponents

not rocessor, 126 d dat : 44
pr oé%%’éfé?lﬂ@?)rﬁl?hoe}slt@wc‘?ﬂ% ug élsofAlﬁmla‘;‘/‘ﬁ%’ &1l PIRRTSHRR 17Gend data
t he pRedstdr/oembiarts mIﬁ Be &m@iagl poﬂﬁ@@@ Sf&OanriiﬁéS inranaseckaliagkpack or
D SRR SO Ll e Bl D SuP bR Bl b o
118 shoAdn} endsahd xeedives signatyrvetivequrtipesssors 1266 lzﬁmljd tj@nsqnver unit 118.
processor/controller 128 may be renotely positioned,

f or [@26INP| én hdditan us sghabprb@skipGlkand data processor/controller 128, a power

supply 130 is co-located with other components/modules of system 100 (e.g. transceiver
unit 118, antenna array 102). Alternatively, power supply 130 may be remotely positioned.
The power supply 130 may be, by way of example but not limited to, a conventional battery



co-located with other vehicle conponents. Wen
renotely positioned, a data |link (not shown) sends and

WO e@eises4 si gnal s between the processors 126, BECBUS2006/033376
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transceiver unit 118. [0026] In addition to signal

Pr 0GR&S @rsoth? Gejl-lgg&gﬂ@ti avdlﬁr@&&ﬁ 906,/ & Qinioﬁlﬁls |o@ radla?dd, mRrowaves for
1.S CO-

power suppl ocated with

ComBH R e 6 Sy RBiL BUYE 20 [Pa B Ept 115, and
un| toth]:ﬂ&,mpaﬁmemmdulesrcrfaystejrom indhdieg paver wpbly ,13¢) @weintegrated into
sup € a r e in a backpac
Supg h %%8 i) ngr El&g‘lta&\le% 8%)'12% rF%pﬁﬁiﬂ cngo?]%i{\]ﬁgd a backpack
to, camsz«b hw@wtliseméﬂ rematvlvmoyb@eck a ppwepFable @al shown) connects power

I Nt egsAt B tvhd Rmsed 6f%ydQP1000r a source of radiated
m crowaves for providing DC power. In one enbodi nment,

ant qp@a ar r’ﬁﬁé dﬂs% 100 E&ﬁ%&%l d‘ils%y }tﬁl fBr vlsla& Aty R R@ived data. Tn
conmponent s/ nodul es of
i&é‘gi’m &fsplrgy for use with

n
supgry enpbpgimest of ﬂi‘qﬁrﬁﬁfﬂ éi’séeﬁl 10ﬂ t Spiaﬁ e13 ?Cﬁ g
uSerthe ]&Hatﬂ@ﬁrnﬁtal wel. yin powmhes expipldimed 3 @isplan melsrmmqﬂ@ohcreen or
:C)?)S?DEOI%%) o1reip 2 %ske Vgl [ (féh?cqe %ry man(-t?an%’lpsoﬁ%b%eil\%?{ste%g Eﬁ&e c tT)é;e Fs)ystem 100 also
Supphoudésza mp@t/ctwrelt H/@amtm@@rl%conswtheﬁw 0. [0027] The
system 100 includes a display 132 for visually

di sdh@$) ng Inebekmbaintat af systtmotd daplstsdi inglE. &f antdpaa array 102
Pr eSeflms yﬁta%%rm%rec‘ablﬁplaﬂ%mésgnd' %sﬁmhﬁﬁdﬁla&‘ Qlagénﬁp Lxlﬁ]yrecewe

for ‘'use with %ear of a user. In et ano
enmbdariondigital dﬁa §1|5rwé3f Thy mode of eperpemiy e F‘%”@# la?denfahw@w 100.

f g r Al&ﬁlaﬁi\#etyh asV@fRhEddin QfeatdBdbtalil HBRH PGSR NDE trSsite iRl rdddles well
The

it Hf’fﬁ%‘%@%ﬁ@ o ﬁﬂu#ﬁef’rs‘?%”néy[b&uﬁ‘iéf RTSHRE
ar r 862%? p‘gelf S Wé% mg?#?enh?&é&gﬁ 5 g liogtlrgguﬁ%s apqur%hty of

sy s tpbuase HBfersragwhiclopinsei shlfta‘SI 200; 22einde204 ardiexdhgplagy. t Bk pbkae shifters
Si 9ngh Syp, iﬁig TRESG.:0f QPGS 2 chQluie§‘ L& 88 'dh t106‘29c‘?108 Tn at
for 'system 0. ternatively, di%scusse czqr eat er

det d¢dst dye rs@wdng%wm% uges @ mhefgerSaﬁa nhé%émt@rg W £92, 204, to
def ispedydi fn@tﬁltu B ousdoHBHFSsiQMR! FiMhelthdb ewitl ﬁﬁ@l h&@ﬁh@ﬂdﬂ of phase
bands. [0029& eferr| ng, now to the enbodi men g d
2, Shidearo e P, FYafa’é‘s‘ Yeagialse BF 1ES2SSreopRYEE %ﬁY#%tP ctect an
of Wf?ublCiBrgléIh aﬁﬁe Bdud ﬁt@mmmo) oD Rpnacaney P04 The EOV may typically be
Ie)riteg% mefi he v ? ﬁa%en.]l i f"tfo(ﬁ)hnﬁmg gp tht.e %Qe%ha %pasf ?ﬁeergd r fuilcégn can
and bt%lpldycd atntelneemeomlbewehr‘d@dwn@nmlcatswys&lmﬂmmm@é@bove or
pha%?st%:gi(fotc%bcre setto gpera@]ﬂ&ﬁlelséq‘rgdﬁﬁﬁl " gIOchg@aga on%ﬂa %hodd. O

st eer th 1 ncom ng and outgoi ng RF signals.

Fur t[b@gfmr @n aH\ﬂnliJﬂ tI) Rviaigh lﬂﬁihloé’&pé%fht}p m@a%?st&tﬁhé tl@ﬁié KD shifters

202 tem 100 can al so used as a. conp

r ad 00,3931 B e Plg% Raqis frams whigh S8 1 figheg v

of \4111@-}6&" f(lghEWdS” flar@ﬂﬁisﬁ&ﬁ @b &yepﬂi&g Ah Gpﬂf)@d 9 Bymni-directional
typica

Y Ot PP R TR L AP o R PALE PRl i beam

can steering reduces the overall power required to transmit a given RF signal. Reduced power

allows for the use of smaller power supplies 130 with a longer operational life. As
discussed above, system 100 has the capability to operate in either a beam steering mode, or

as an ommni-directional antenna (default mode).



be enpl oyed cont enporaneously with the comuni cation
function di scussed above, or system 100 can be set to

woperase2in either a "radar only" or "voi ce/ dap@r/vsi096/033376
node. [0030] In addition to providing a radar

capabjpédif y, SHiepiefinges Fiag 2(sysbh JoPhaAsEs 3 pidrdlRy 6f [21% conjugation

202, and 204 ner t hi gh fidelit

202 g2 TR R MR Do, ol b e Mot
t r ans206s 3080 Asd amd/ Ehe Speclﬁq:)tmmpmsentsA&clogpmg@doﬁ the phase conjugation
ormi rgldqxﬁg t gse%@ﬁ%ﬁ%@l’?m ?ﬁ@%§ L evwlln& tﬂL $9%am steermg technique

decr eases possi Ity o i nter ception
SFurt hhqcuss@emes taeedeiafel inddS. c%aéent ﬁ@oﬁﬂ?é reaiftjed S3xgésp and Method for

r eq ui Ke%ge&lﬁg 5 52 fhihg Bhagd @&ﬁhgaﬁnstomerg Resl U‘TEedreﬂ:EBﬁ&fd patent is
allows for the use o%

smal ower. su s 13
2 | orguFeh s PRERAT BT and P oERa g OVgrfgpﬁmﬁcaﬂy,
100 hﬁﬁpﬂakbe:omamm hbdues L, Dlmezmeechl inchele b BF méxeb2Ema first 213 and

steerin r i
(def alﬁe onHDs S h ?56%%5@@# Q{?Wltcg etr%%ﬁ r{gc@?% %%ﬁ‘gl@mode and an RF
10syst eﬁﬁe&w mm‘mhtyb §netiopltaigeatrpte § plape-gonigate FyR] Q@mtq, ghgse modules
nodul Rg2i QS ﬁ&c@gar& @&@aﬂ eth? ca_r{valtm haBS shifik, nolrQl@ ithe HBules 206-

such as phase conjugati. on dul es 286 208, %

The SPREICFIVECOREREGH Hméfﬁ’éf“aifﬁiebﬁ’ def‘feftﬁ‘& lifﬁ’éfg ignal.

conj ugati on nodul es, . phase conjugati on nodul e

206, W®2el | Andiepeedy énaﬁl?es e reigencec g‘fﬁ""q (FEHgAE e, §§Sél’f in  the

abOV ErandfiGsidiedral ﬂh%@-cbzﬁuéaleSvavPHﬁvﬁi@ta ﬁav@ﬁ(ﬁl.t QRhkicalnt iat wazelfront of a
N

pat engathi &8 tleSwogine dighad, it héqugtl(@slemsﬁqa@mogthe écemige wave. As such, the

I nCO p;ﬁxgsreac'b@g a@wiv@ﬁs%&ﬁg@dlfé%ﬂa@k tob@trdg the Q&ﬁ'&ef el 11166m1ng signal,

ase conj ugati on nodu , 0 each
| ncI udiéhopinkiREing the incoming sggnglj souree Mgloarﬂﬂ %e LasptigR P! the receiving

Swi t Otpanﬂﬁetf agfenrﬁ%&é?dnﬂ OWheéd nSiMplCibnkIe breRREvIdE /RindBIChS locations
transm t an RF filter 217

20f unct i T8 B P L GG R hateper i pgnined back
t hesew Mo etseetsre 6arald 1@attb@. Not necessary contai n any
conventional phase shifters, nor do the nodul es 206-
210 ree3sjve Tigeaiineiab OIEteﬁafai Alyartagnam R gBase ponjugaim system such
redlrect th recei ve
the cPred™ P e?%rﬁ3 éaemp epﬁhage u%aklglgég‘ll%ﬁ P{e%grﬁ%&%ﬁtggmﬁc &y pointing
t r ansanilsséking ofansmifiérbsznale ddijeoliparlsionaly ef thiawerhere difficult o intercept,

ssvwavef f.ant., pﬂ)%ﬂg 'f&% ghér udity\eMShis @Rt rQfirife ﬁﬁﬁ%@}sﬂﬂg gévﬂag Further,
i ncom ng si g ase- conj ugat € wave

al ongphasest‘gﬁagg%lgla I‘ﬁhffﬁlftg( helps {4, eotiett HRYS ﬁ@togioag g}fl ceg N wave as the
dir ecﬁédﬁﬁnmﬁﬂgtﬁ@vd fagkes thfouﬁlhaidwt&ﬁﬁg’mlét@undvanﬂm thScoﬁ]pozd&nts of the
: g\iarp assete (ng]?lg%lal? %Asla %’g | gdﬁ%gi}# ﬁgag q)e usedet exqu] a\%? relative phase
know lﬂag;vetein ¢hei cogjoguied glgsalsgmtratsd)mrthfeT/Rggmule@ 13.20 /Rt medule 104. The
30I 0 C at 1%%181{% n?efafutrmn& G %le}f 'u!ég td daRiNRE ﬁfe \ﬂﬁéctlmmr}?dlaﬁéﬁ%%‘conjugated

e si I's are recelived from a nunbe
I ocat beemsusmﬁ algprdl $‘é¢1]dme‘|‘m ipithejrtoflhip P?@al{lll‘téiﬁ%‘l’:"éﬁi(ﬁéﬁm 100 to ot only

ant enfgmatiSAG Birset HH@kal tb 8 phriclP @oHE &l Whidhl'so¢keiN1 dotredntly received a

back : : o :
signal, but to know the precise location of the node based on the received signal. In this
context, the term "node" refers to an electronic source of a previously transmitted and

35 received signal. In addition, coding of the received signals can be used to allow one or more



to its respective separate | ocation. [0033] There are
numer ous operati onal advantages to a phase conjugation

W@ ymress2s4ch as system 100. For exanpl e, phasePCT/US2006/033376
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conj ugation provides a neans for automatically

poi Q\Tvﬂtdﬂgs ﬁ)nﬂoﬂ e Gkh&RGva stohaf STHuS, tBe réda@fiddsion of a signal from an
Di r ect nals of this sort are difficult to

i nt &F Soué‘i?(fg”c é’&evﬁlﬁﬁiw dle for higher qual ity
t t
et R L E e S—

wayv €Tkl sdcaﬁrftrlaﬁdiyssﬂl) Ifrﬁ}hmaﬁng R @nmlamelttadsortrdffkcted from a source. As can
i ncom n . es t a _
medi uﬁqp gé% %bﬁgklco artxs L I'lﬁ rsa;\recol f '% %lﬁgv 2 ‘gé"%fg%‘ﬁ M‘ﬂs > pm (near:
nodites 8-18. g (frdBubre ﬂiﬁﬁd orgeaffectod ﬂmseatultabancimazswnaée Dlhe:ts in the

g:lnglgrelgvg JHQI%% bﬁ]%%(}es (fpﬁede%gtlgéi H}gﬁg ??ﬁ%&geq ‘:341%: 300, and ,]Igﬁcessed
phadesigrebmencsne?6s Thy proseisehsignsls @rqdbce@dhmﬁla%get% étmcmfe in the

di r el Gindhset, hﬁ‘eréb?cglﬁﬂgelﬁe 9&@% Qigh@Rbibhg @Jp@lﬂht?ealms IRISAWs are
algorithnms well known in the art, Tin's c

al | fed gy eGP S ot iAo FE %B?agg%ﬁlﬁ%%fv orgg display
si gamhitdro a particul ar node from which system 100
recently received a signal, but to know the precise

| ocqdozsin ofrhe hﬁgfhﬁﬁiﬁofb&&ﬁﬂlp@ﬁntﬁ hel helaks diedsssd gioad intol anstacked
this cont ext term ode f r

SourREBH T8 B S HET P Anghit Foav bt FUgy s a2
si gmeditionpdvesighelilst in @rvplumo dilatige ofan ohier yugfecei404 of astagrienplatiorm (e.g.
can hpa%éég egehltcf% @tlc:) OWA Qf3ficfsr YERICES Wn&'&d?ﬁQn,t & fk}rgjp Lﬁtlﬂge Layers

transcei ver si us, the retransm ssion
si gRELL ) SHAPRAEP 1S4 R e rﬂ%?epreaﬁ Pl Oﬁ?r%%ﬂ%taélad it U.S. Patent

[ 0034b3, Ref @fiflddNgmAIe Watn@ackldle ﬁray%&c@ﬂﬂ@ﬂl' PEWboddikige et al. The
syst em 102 i ncludes an_.infrare

3 OO rgigypoce n{/lﬁ ﬁsglgilﬁ‘ﬁ tQ h&]ﬁrgsiegt aészﬁnéet aéla 1s)dpconé)Talfe§ %¥ refhr nF% 1}ﬁrem
TR AR BB P e YoV EReR o b fhe 404 poiow

( negfovideRy 100 cst ]Jightmélglﬂf aow piejileaimpleamtitioe cbf @n antenna transceiver
refl e?t eijﬂ f r’ﬂ{p&ﬁf W %al %p%em Eﬁﬂqa% ?ﬂeﬁﬁ}t ﬁmﬁtﬁaoﬁﬁ% as relz_\els of

ser S envi ronnmen ese waves are tected y
r ec dinvieatedanatenipl fa0MBree-sealt pdatien s B Ald- shgplagy qss%%eégeéwabﬂlw

1264, &Q@ra@ﬁﬁﬁs@eﬁ%@q s%rrgm |1r§o Bk oelidae @ atcBﬁEﬂ'ﬁﬁitfohH&%ea @élmet, or
structure in_the Fy

OV of the user I Vi n
s B APGHES SRS RE Tk ok 3 R DG & Bl e o over
Vi ewd oDdvesiR! em di splay 132, which is typically
ei ther a heads-up display or a display nonitor. [0035]
The (6037 9" atef@ihgQcd 438in QETEON phtes408 i ludesdi lagsnna array 408 having

glqg\%lrjp glqtlogoa\é%tmg?%gm%tsu gbtg e?e ”Ht?‘iﬁo 41& Ql?él e ex?mplary,

clldes Iur
pI alpesnodaé)czmpalsn tﬂeuhledmﬂeiawrdaleb‘yw film @Otﬁéw‘ﬁmwf?he gL jigghnology.

gﬁﬁﬂ%ﬁ" 9 rfx&%eané Qg d%fan& Gahdik&h aR) Aol QEnBnksEis Gelated to the

hea ear A particular vertical
confopg“@nomll femtler@y OArffea‘}Fn‘L%?t reiismeny of gystem 100 In particular, the

elements used in a millimeter wave system (300-3000 GHz) are typically smaller than those
used for systems operating at frequencies in the range of 1-100 GHz. As such, the number
of millimeter wave elements that can be placed within a fixed physical geometry, such as

plane 406, is greater than the number of elements possible with a lower frequency system



("ALL"), incorporated by reference in the present
di sclosure is detailed in U S. Patent 5,493, 305

wepdo7obeed " Smal | Manuf acturable Array Lattice REHESH06/033376
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to Wodridge et al. The referenced patent is assigned

to t e prnecent). a5s Hghee "@ndweé tha@allp@oasem ¢x: elements would be
reference ere|n1110036] As disclosed in the

r ef efBITE8 wHlert o Vbodrldge et aI the ALL

tech .oV .

or of &7 o é%ﬁi?ﬁ? b BT G e gl o over atteen
syst &equii barmhedeLekammi e ¢ngtodigrenttof b)@?;méﬂ@@ hevang #o@lobal Positioning
effig I I t

mat er* %Fl—‘t(lfV g"?&#&%g éﬁéﬁ;‘ Qnaaaﬁg%ﬁ%to?%r%fng ugﬂbm \gﬁch is to say between
tec hmr%ggatﬁéﬂf b%lé&Hif hEhe B PR "do 2 th@sg é’qeg{eémes is about eight

tr angek Vtﬁéreféﬁésa %Hasa lejﬁgaﬁdﬂ Jnla? h&hﬁguﬁﬁalllf elofly sa&arddn®fis, e.g.
platforn1 e structure

or
b sl g du P e et Sier B GPaBHBE f bufatgh, b 100
I Nneincindes Gt IBband kinmi-Gifectionuledtephae (nof SOSH] toRetaver andgpransmit GPS
once 2 E pl I

58985 "Wk Pk hotlna PR, ¥5hal i, WPER A BLEIA ono of
of mmmlmeeﬁ@nt@rthewmemazarma AP may4m%lv@ c&iendrp rnms;(not 'shown) for
POSi tRRGE thdliR df Brddr 408 L&KM hEnbe hdiathg¥Bhell BlpRFAdIfG lower
film(not shown) of the ALL technol ogy. The nunber of
el enPAUEncy SOPUPHECAHISt ance "d" between any two
el enents, is related to the operathnal frequency

fr eqU’@?\% es It @Jqlmop é}@ﬁ{eﬁ%fsym}@@ sa g]ﬁ)ll]ﬁja]?liu}e 4&?afurther a

the thﬁimsTc&lté.il&&ﬂlbbdﬂecﬁmfﬁhlhﬂotsm%g eﬁcuwm.emymem 424, for connecting

300 t t
]S or glglgrt aerﬁ%elvgﬁg%uéttor ﬁX‘Qﬁg]tng ]91Fc¥1 t?o an assomate I%{l‘i ‘ungcclfémerlfjc%‘fﬁl 412, 414.

uencies In
1- 10Qo:@Hzing Asouglithh depttlha” theutitd 400, &R madulep, sedhens TWameduleS 104, 106,

el en?@ §Il FIQTatl E&“@ SR %negloﬂggﬂm%iéﬂlﬂ ORE éﬂl%ﬁl%eﬂth?kﬁké:ﬁ fters such as

geonetry, such a ane reater than
nurb ekas phifire A8 %Ozp ARG 3w Dheor Gomteatiqreodyfss yuch as phase

Sy st esHiRatibn nbaiB206-103, 210 Nge MoIScABE e plshe 4bEt ween t he
smal | er 300-3000 GHz el ements woul d be correspondi ngly

S”}ilt |[(ﬁ{10] [ 0@3R} cdnk oh&tsﬂ)@%t%tem 190,fsQéh aglﬁﬁﬁs@m\:el%ddl@lﬂam& receiver
nmul Tl p e arra ratl n r | e 3
band&°dHH 2 e%z%ﬁﬁ%ed DA eodfpt{gyg A R i

a (d eivald Roshdetstond nigpt ﬁyeshr&lf(ge(meﬁpﬁ' yystee 190 esn@nents and modules

antenng a ?O 3 ‘}Sgg\{ Q,Fi ?E;éﬁl% gﬂlag_t'ﬁ@[}gnoﬁMUo%goﬂeﬁts LR RBYules of

bet ween a paci ng
d" aststemﬁ@@ eanfhe eqprransed a lqeatedronny meshbghef Hlagespsige from those shown.

ther gf,0 bfesenft aﬂﬁ@éﬁenf: Qpbdﬂﬁb%eh@ Mn@"fod¥ed) Y 2R Grr8dBhént such as that
cl osel y spaced el enent . el ements 410,

canndeclesed ingHep- P@erg &3 3q5h e mecg RUMPLQUS; msg’t}ﬁues (}ependmg on

I NSt gREBc dSs tQiirehidbts hiicpetaheBal @bhsideradnd for system 100.
omi -directional antenna (not shown) to receive and

tr anif(ﬂihi] GP% &e%ﬁb&men{h;@st@ﬁﬂﬂﬁ-ﬂﬂdhfd@ﬁi taddpihte &28, @NotReringchanism

4 , f
:Olnf’;lﬁ 'ICIEB&{ HAég escg el}‘lﬂ Slpa en a§49§8g9 re?ere%cedtasgvgn%ﬁyplate 428

ext endghava mmrhng d(amle@r(ml)owﬁlbfor cycling coolant through channel manifolds (not

shown) to cool array 102 and other system 100 components.

[0042] Referring again to the embodiment of FIG. 3, IR receiver array 300 may also be

included on one or more of the plurality of planes 402 of FIG. 4. The components of array



i ncreasing the size of array 408 and the nunber of

radi ating el enents to provide for |ower frequency
w@eomsa2eat i ons. [0039] In addition to plane 4B®I/US2006/033376

system 100 i ncludes a ground plane 416. Further, a

pl angogt 18y 6OPshiods &P &l 6.gUb@ear6, ehegm be disposed
ci rcul atg};s ?12800 422 gﬂ%@%ﬁ g - ag, te :‘Pose on a

pnectin
r eceMYBPE PYRIEIY Qfher glapssaig miapss dp ? & 4841”6 R %lété"B%c&tP}éo&ems of
radi gfstentg108l sﬁﬂf)ﬂtpo&&@sup}ﬂﬂ. 230, 4tudtherCo nignah pioagsdrhe.© Bighal processor

th th.,of ,the t 0, T/ d /
< qZ(g afB% dzicbg)roclisdg/con o}._hfr snﬁ%nﬁ clllalta groce%%g/bm‘a'gllel- 188 are also

nmodul are positione
5 pl angoskRBed drone e mervtnd dierpines, 40ph dbcespaiiid uabgr @w&ﬂﬂesa@z and the

phas %osﬁ‘&'nfng oF &n%ggents %Qag-mod%@e% oh FheFplafes, R de@ﬂ@enp&?@@ apphca’uon and

con ugat i on nodul es such phase con ug ation npd
206, ipeeed g gnd thp EOTESBAINEEEER EPABFP5P i %E%defitls’éfﬁ]“he system,

Q her1 &0 AR Gty Syanf wiSHiB RnldiOng SuCld tAs intchamslnbicbieadw the present
nodul e 120 and receiver nodule 122 are di sposed on

pl and5PHfoughout the depth of the pl urality of planes

402 t_shoul d. b der
Syst éé’ﬂ“iloo &?nﬂé‘ﬁ(gﬁ‘{] dn a@% E%g{tj 2 1593% Sci% il %guragon includes
by wayrtiodly eispospd demdaymtefﬁhmemaﬁmm]ngwmd)mn@ms plangscpf a given tile

fmduuﬁ@ a9ﬁveﬁfya§ﬁ1§£90&t910m&%§m9§ g%@‘&{léﬂ)@lﬁe%e%{ﬂ ek, gqﬂss@%tasbmm

any nuriber o anes asi ose
pres elrﬂ“dawﬁ%\@gfeﬁhew) voch s be FEiAL Eacem EOPIBRUTIETS a5 miggpbridges, or

arr a%@l@%&ﬁnqﬁ&%ll%o&fﬂ & th6lbs® Cl1AQEB6haily) phbiSliodeat@NEhown) and fiber

15 SPGBt o s R P IEla b 5t ot g
oper atzhstid Bdtwea i ptledat ifphsesf402. syst em 100. [0041] In
one enbodi nent, system 100 includes a cold plate 428,

or ot[lmu] meciha nit@muﬁloasf sg0@il 100gntd i her d8Qnatdkpladdetsidhes 2 helmet
I428Ur§g/ pépced n FL*83 wevele fﬂr%r ?Q&‘? %aﬂq{?\f %t €q eg oHlaf'i’} fumber of

cooli ng annél’s or cycli’ng
cool a:mfomtsr sugh be Idlatr\mgﬂ imgxentdr dbteib belovot A% H@Wﬂ)m ¥ édb? layers of

2021 T Y1 QP508 76k HRAE R@&la&@ L2 oD moRe %Egrﬁl WIL&QQ% base protection
he ‘enbodi nent of FI G

Ref errlqg ?aln to d
r eceilayerfoghefag; S#o F h‘?rﬁ%}ls“é}vércfyﬁ%n ?We:’lnlﬁl%ﬂ’e’ﬂiocﬁn%%‘éaufﬂ ispgfifioned as
of t haaykt} svaakiwedh 10 laf NS/ 14602 M akddGme 406.Thig radome 506 is also a
conponents of array3 08 0
pl anécom%osﬁe mﬁtf:%% 3%3‘8 Iga?%[ tﬁe sha fl lbeﬁmeé %gﬂ oglée dotﬁ§1&gl r 508 or
nunbenrfwé ispl @mmﬂlag{hMrwmaam g@de o c@th ol awézgmﬂgg@y@nqjof a number

15434, Jenel ude. g é‘onal conmponents of system 100 such
as power sup;%lg Further, a signal processor, e.g.

S I g n a[bMQL 0C&% %f?J Sitar Ao i tsﬁov&r Qlcﬁ%s af /tﬁ&@&{?e‘? | sjys@erm 100 is

ata pro essor/contro , are al so
pos| tembedded inthe sBuchie o pEmeSf soph eIn ngaqlfé@atgf@@bod-m@lt system 100 is

specifdufeMiERG dﬁpheﬂie tH hN&S 08 Aemed@itdly Belt RS tdpioPitdd Gryarf508.
conponents and nodul es on t he pl anes, i s dependent on

the appkj catdoR-r&ehdd3t 80 deﬂom@e Fed st iRy 6,0Mmé elsmn dion gnounted
30 des] gelr’llbgdelggllt gfe sgggé ‘i’ooaanyl ug:c u Et%ﬁs%pl do splsay %BO attac%eg % lrnrq 500. The
heads-up display 600 can project for the user images 602 of targets, either in the user's line

of sight, or elsewhere within the FOV of antenna array 102. The target data may result from

IR signals received by system 100, RF signals received, or by both. Stated differently, in

one embodiment of system 100, the user can choose between projected IR images or radar



all of which may vary while still remaining true to
the intent and scope of the present disclosure. [0043]

wa\goodiosebosed in U S. Patent 5,493, 305, the ALRCT/US2006/033376
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configuration includes vertically disposed el ectrica

I Nt egGONARKDS] £ Rt %@Mﬁ)mf&ﬁfaﬁ‘@l%4 Qhﬁals@b@ﬂﬁﬁlaﬁ:ﬁ aflwell, as shown
given tile 400, ri.zo

ot PTGt B craoe heee-uy s Pcte ek Toel 8 T e g0 1o ver
Vi asarfortet erstodinait, Mpla@rrﬁomaz;n dithe bereravedt frac Bdmet G0 loafrdded out of

m cr r other techniques well known
in tﬁl f?ﬂhﬁdJltlgﬁgﬁvﬁg phot odi odes (not shown) and

fi be t It c l]ngﬁg%lgé fngc(?:%&m%@owoﬁ% Ikiés ﬁrsp%"st@ﬁﬁ% is mounted

|nto t o’ provi de optica
t r angtfterandistegraief inidy e vefioly sybtera gr lmn-'fﬁnmqé@lm*@zkpa{ko@ﬁ]7 depicts a

The b&ﬁc@@f@tm&ﬂte@gys§¥§f0@ mAlx QQovhﬁ tsﬁteﬁl 199 Gfiay R Sﬁcﬁlﬂl@& @da separate
platform_such as a depicted in

howeVehcle T &uts mwnéyem?twelf/’aﬁéiwm B0 e Toper i ot
nunbefveafclepvk)oz,tufs@g ﬁTﬁ].ura&S' dblapgliqice, dﬂm&&haﬁfﬂﬂud ﬁOégfs&aetrﬂﬂary Each

det ai | 11ﬂue J‘a}{vweﬁ?es 2 P@{\%gty of AEL ﬁe% ﬁuch as teles 7%){ o8 an%/o l?ﬁi rmt

soo ano ite m

whi ¢ 4§] th%h& beacliJr ﬁ) éa 9[‘ ha?rI (%O&La-l@secanbe
PRGOS0 motped, SXER 4

transcelver 'syst i
posi tttagied do g siareti ayceckpm% edysbewn infiEG. I8a§z'etpmd90 levfleaﬁ portable

502 i 6B 2RBsihS808! FRe Bousing 808 typicall
cowpg@?ﬁgnﬁg?ggﬁgéggamggga%%%gatch SlegsshapeeouSIng ?mway

500. inFhigessyitest HM elegiipaics SOBRGPVETCRY; Sh e Bﬁ%d system
| ayeﬁoo @ﬂe@ﬁlﬁw sTesiRraeh wﬁh@&busamlelﬂaema&bﬁmn@ nﬁﬁ}Mg,Qﬁ@mcludes

a_nunber o fla
par  FUURRPERBAEHP SEHBUROT A g t55’“8 8‘.%%‘%5“
Syst 00 is enbedded |n the cture
I'n a:EP 0491t er FREBIBABOAT FRAT msﬁpfg‘i[ e¢J f?%n? ?nﬁjﬁifp %Yegqo support
an apg@hingiretidos béretarptusé 000 ardmnpdingdteebiisupyeltogsctenen Forgpample,

of OH{e?%qo'cﬁ%rng c§e93>y,64n99%911%5%§a°§o§n £0G dégalfvg{idé‘("UAV") 902

nount
errbodlf srstrllite P04 i pastiquibo GTAR 02 éﬁtﬁibfé 984 pawy epsve fp 2 relay station for

di sp Fﬂym 8, Rt RENE000 And£L0BH &8Runidiieh Raad SFd!zl Bxample user 900

di sp ay 00 _can project for the user |na P
Car GETY b @t g URIERE 1B o Be PYHE 19 PG niogpaton secived by 3
el Sem&{deusw i Rhearéah %Fﬁi&ﬁvﬂﬁalalﬁﬁrenﬂ aapbkayecdiO2comb@ications from

tar g Cg (?%8 n%}{n the \} off lﬁi) S’h% ic e% ﬁd’l%’g{% e%gped with an

syst & signal's’r celved
di f f extemt | tyapscimer ovyetere 8.0 iormthey oy W@meth ugse 908y more

can %hggﬁllgnzﬁ) éﬁﬁe@dsg rugér@% i%gy deR ol MBHRF sQhall AEAGA @ﬂkﬁewn system

Addi tional relevant data and i nfornmati on 604 can ? g
be dPLhIThs ststemd 0Gurpsesseyibe agmslite Hentify vhethgr system gHflgs friend or foe.
enbodi nent, heads-up display 600 is rigidly fixed to

hel mi#95800. FiG: I;Oeﬁeplgmtrﬁ@wh%ﬁﬁf@mwlﬁem aﬁuglaiealﬁefw@ usgrs 1010,
ei t heg12bed ne104E dodhh@idahelifdactb8ifer, With theik d@al Makter Odntrol Station

("MCS") or with other MCSs, e.g. MCSs 1016, 1018 and 1020.  The ability to pass data
freely between users 1010, 1012, 1014 and MCSs 1016, 1018, 1020 respectively
significantly enhances efficiency and increases the probability of mission success. Although
the users, e.g. user 1010, depicted in FIG. 10 are soldiers, use of system 100 is not limited to

military applications. Firefighters, law enforcement, rescue personnel and users requiring

10



the way of the user when not in use. [0047] In
al ternate enbodi nents, as shown in FIGs. 7 and 8,

W@ e mess2200 i s nounted onto, and integrated i nPCT/US2006/033376
vehi cl e system or man-transportabl e backpack. FIG 7
depi gdn8s-BeeV@infihi€atib0caA B E Goif Vo8¢ 6Mndf(hf tikSenstodivdants disclosed
system 100 nmay be nounted as a separate vehicle 700
subsé@f%n1702 Al ternatively, systen1100 nay be

inte to the str cture ve n
pl ur E’P?lby o]C WEH rflzgut@sma 8 A0 ;2 gthve rHoﬁs edgvmfé Ency Si‘ru Qref without
exenmpatlyg frimacle saqpplbegefe I7Q4uli thok lhd e@edathm thy mbtiet gontpfned in the
5 ALL EﬂoL’ ﬁes r§ 1E 1@%0 sh$vﬁls 7ge6accgr9;§1 ﬁﬁ%éﬁ&fmgsl %oul[i%g‘h%]:rpreted as
ckpa nount e stem 1 an array 802
of Angsttatwee@dcrahmbéh@ttmaém fis ilevia P ﬁfﬁmﬁf’a{%ﬂﬁﬁaéwf’f all

800. e%?mﬁﬁ@%bcif 0 fdahutes dgscrlbs%gﬁér&m al%lllag gl Mﬁ&ﬁengl of the scéope of the
portabl e dis t or onnected via ca

Do BPRRSTSPHE B BHIL FHTHOHE i o0s TRt AP Ry Bt d e ©
Syst emmedddkerl ectroni cs such as power supply 130. The
backpack 800 based system 100 depicted in FIG 8 is
operated while the user is either stationary or

novi ng, and includes an interconnect to a heads-up

di splay 600 integrated into a helmet 500 of the user.
[0049] Operationally, as shown in FIG 9, system 100

i s depl oyed to support comruni cati ons between a user
900 and any nunber of supporting systens. For exanpl e,
user 900 may be cued by, and receive data from an
unmanned aerial vehicle ("UAV') 902 or a satellite
904. In particular, UAV 902 or satellite 904 may serve
as a relay station for passing data between user 900
and a second comuni cation neans. For exanple, user
900 nmay be cued as to the location of an eneny system
906 based on infornmation received by a second user in
the area. An individual user 900 may al so receive
conmuni cations fromvehicles 908 within the FOV of
system 100. The vehicles 908 nay be equi pped with an
antenna transcei ver system 100, or they nay

communi cate with user 900 by nore conventional neans.
Al so, user 900 may detect IR or RF signals from an
unknown system 910. The system 100 processes the
signals to identify whether system910 is friend or
foe. [0050] FIG 10 depicts yet another scenario
wherein nultiple users, e.g. users 1010, 1012 and 1014
can comunicate with each other, with their own Master
Control Station ("MCS') or with other MCSs, e.g. MCSs
1016, 1018 and 1020. The ability to pass data freely
bet ween users 1010, 1012, 1014 and MCSs 1016, 1018,
1020 respectively significantly enhances efficiency
and i ncreases the probability of m ssion success.

Al t hough
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the users, e.g. user 1010, depicted in FIG 10 are
sol diers, use of system100 is not |limted to mlitary

wa@ppliogaed ons. Firefighters, |aw enforcenent, PEBUS®06/033376

personnel and users requiringhands-free conmunications

can benefit fromon L Sen‘oodi ment s
di scl osed above. [O 0 be nmade in the

above net hods, devices and structures w t hout

WHgfi‘»qggi{%g{Fbrlﬁmthe scope hereof. It should thus be

L.

note e matter contained in the above

de sfor dnprinhomanagedveo systehdWi) icomprirdngacconpanyi ng dr awi ngs
shoul 2f g6 05325} tBRImikihoAnd

[im t%I Rl?ah n%c,fg[ra%fjﬁ{/l%? el?ﬁsmééuneg%%: 4a|idrf‘\s/ aS?e i nt enrl11 eg t recelvmg
cover alsligngle,raadl c and speC|f| c features descri bed

her e|

ore o a %P%%dfly %) ?Jg:ﬂéprgsﬁl afr"xédﬂa!v“\xﬁg aS(ng 192 114)
natt ewh@’&m“m@m@g/remvg hﬂllOdb]@s 5@043] 106, ¥08) pnd antenna array (102) are
t her ebet aeen. |

An ant enna trans el gg%ﬁée&sa{éfltﬁéss Jf§ W@aﬂ 780, 860).

pl ulhalsistgm ¢F00) plagisimi t, /whercm the trmmwre@n(elrmﬂulei @604, 1018)108) and
f oran en%l%%' ddlz’gre%?osreﬁ oft 'a\f)ﬁlﬁlg tyc‘b 9]#6§ 4037 ghg‘%@d @&E&'ﬁ? Pelative

Pur al ad ating
eI ememolger(smff@:e of th2 plaffous) (Wﬁe’?@s 8\0 he transmt/receive

nodl"’hlee%gér& Eﬂ){)) gf%??m]logixeraﬂq @‘Q/Eresq ?f3'i))a¥1 S g:th 00%55@1 (126) and

egra onents e structur
pl a{damrpm((eﬁﬁﬂqonﬁomqr (mmre fcgmed'aﬁsn‘@glgt @MPELaE) of (glfe s@rpqpqmof the

102313%%%'%0‘% 9@0 tsf) nsmt/receive nodul es (104, 106,

’enria rray (102) are disposed on a
pl UPtelsystym (FO0pbBeiam | Ry camprsiegianiafrated QIR) yeceigpraatiay §300) for

t30 c% egt nsgygf{ e%ﬂ%l&,gﬁgerg L t%{' zlll %e%tn;e? ra@a& ?9&)& i qgrmeﬁog) an integral

power supply
( 1 %ﬁypomn&bfghradtrupn@mé e olatfpa? 6500&37@ 80®at a

ess ( far I
?'l;h nsg ‘ig@S ﬁe al r1 l.fg:-lt%%% g OEFTISE m?ang %IJr ?%ge a9’58161’1a array
800()108)4md ffhsmsymegmomﬂes) (164, 106,408 dprmg: ppeasion.

conprising an infrared (IR receiver array (300) for
detBetsystem (ROsdfpteth s, whdrein diermtehen ARy (H2pis\ea eleatrqnigplly scanned

(30 612'51? u‘i’chgd? ! rr%eﬁlu?‘chlt}ﬁgt% }l())lﬁge %@’%465 gp ggg)olfor tel*é@cromcally steering

str ure

systtaaasm(ttid)a)drerfeu@ﬂail?mgmalwrt her conprising a rreans for
cooling the antenna array (408) and transmt/receive
o dTHeesgstérl QWO) AfRBim bd@ hedenmimigingper ati on. 6. The
system (100) of claim1l, wherein the antenna array
(102) aiRF raimerdPHRL r oni cal | y scanned

a first switch (213);
a second switch (215); and
a filter (217)

wherein the RF mixer (211), first switch (213), second switch (215) and filter (217)
are used to generate a transmitted signal having a wavefront identical to a
wavefront of a received signal, and further wherein the transmitted signal travels

along a beam path of the received signal to a source of the received signal.
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array including a plurality of phase shifters (200,
202, 204) for electronically steering transmtted and

w0 e@eiseet RF signals. 7. The system (100) of cP@I/Ds106/033376

8.

10.

further conprising: a RF mixer (211); a first switch

213); d. swi tch, (215): d.a fi ived sienal and a
(25 AR M Dok o e o
SWi Toediiof 3flthy sateth @00)taerunk@d#) are used to generate a

transmtted signal having a wavefront identical to a
waVvEifersystem ¢f 003 of @aimi ly etlersingimeaplatfoamds felpctetl dlomyghgrpe gpnsisting of:
the transmtited sign tray of

t net PRt BIOER i Fo0 Y el A0 ERIORD.

sigpal . 8. system . claim7, wherein a

I ocg‘?’le%d%e%l&mgxgngglraélégfggkpﬁ%n%gecei ved signal and a

| ocati_ t - Qansdiie d receivi
syt erRyy PhFRRERE Hledifs UDENGH or Bansiting and reciving
sel ect edsigmatan a group consi sting of: a headgear (500),

a vehicle (70 ; i HBAC K10, 412, 414);
(800)?nf%@&Kaﬁé%gggggn%ggﬁégggéﬁggggghﬁggggconpﬁi§ing: )
a plural atdy of transmt/receive nodul es (104, 106,

108) faqr transmtting and receiving signals; an
antenﬁ'w%%rgv%g%%Z) conprising a plurality of

r adi atwingpire Herenssit/{eddit; medides A04,)106aHe8) ant anigena garay (102) are
di splay wherein t t AW/ ' U &8 odal B80).

106, 108 R b RIS T haRe e B0

i ntegral conponents of the structure of the headgear

(500).
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