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may prevent the user, ultimately, from successfully accomplishing a mission.

25 [0004] A further drawback to conventional communications systems is the difficulty
associated with integrating components, operating over different frequency bands, into a
single, compact, lightweight multi-band system. More specifically, systems designed for
voice and data communications do not typically include a capability to track and detect
targets using radar. Likewise, these systems do not have infrared ("IR") sensors for

30 receiving and processing IR signals. Modifying conventional sensor/processing arrays to
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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means for automatically directing a transmitted signal in a direction of a received signal; a

signal processor; a data processor/controller; and a display monitor, wherein the array
antenna, transmit/receive modules, directing means, signal processor, and data

processor/controller are formed as integral components of the structure of the vehicle.

25 [0010] In still another embodiment, provided is a man-transportable system for
transmitting and receiving radio frequency (RF) signals including: an active phased array
antenna; a plurality of transmit/receive modules for transmitting and receiving RF signals; a
means for automatically directing a transmitted signal in a direction of a received signal; a
signal processor; a data processor/controller; and a display monitor, wherein the array
30 antenna, transmit/receive modules, directing means, signal processor, and data

processor/controller are formed as integral components of the system.
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Bef ore proceedig@epi triiG.16hea sipdpedil ©devilezaeidpin Bifplayl dccahiagiodn babstibted t hat
the 25 present teaching is by way of exanple, not by l[imtation. The
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15 [0018] FIG. 8 is a perspective view of a backpack mounted system, according to an

embodiment;

[0019] FIG. 9 is a representation of an operational environment wherein a user transmits

and receives a plurality of signals, according to an embodiment; and

[0020] FIG. 10 is a representation of a multiple "master communication station"

20 environment, according to an embodiment.

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



shown and described with respect to exenplary enbodi ments, the principles

herein WE}QF%%@%Ql Iy applied in other types of antenng LhR9sSR546¢E

syst ens FIG 1 shows a schematic of an antenna transcel ver

system 100 fo nte ratl headgear . of, a.user u th

ot her desi gnat'® ‘I’fgrap‘?n tF? 6‘7]3‘}‘?%6 agﬁc% alonerrsﬁlrl?ﬁys&errnar%q{eglra Vﬁgr %’gfbl\gckpack

or a conbat velm mh}ebe ihtoeritérons we biptdué mmihmtsdtm@@nTSklgmfahq‘@kmclesyst em 3 WO

2007/ 035224 PCT/ US2006/ 033376 100 may be nounted on the vehicle as a

"stand al one" [&2BlsystSysrem ADQ mcmadzsiauelhtynnasaylai &0 whiglD isremyacties, phaswlgrray-ed as an

app1 1 que [Nt 0 rhGuGhi HERUO2 8 ve SHIcbhonfln DEnXehlCliere) 0032), iSUElER 100
ntenna art 02 Whi ¢ The

i ncludes an a IS an active anase array
antenna array me92lsaehy 49% Oéri1 wpeef P@?ﬂd@éqaﬁl’ gnteRnan el kngyadethe &’FT s 'aESA"

EOWEVGF Itth ﬁra{i@d{ﬂr@de&@ (@R@%d@l@ & vinydhendatilep hes 8 06 artdrms aam;&ﬂlpa@, wel 11 |
nown in e ar t heceive (" nodul es
104, 106 and fﬂfgm%ﬁe ‘Qk?aﬁaglﬁ?f‘grqe?ema? @88?%1”%8”@6?%0%%% eéﬁmprle ?il “itsﬁlg"a enent
of the antennaiaeidayl4l0Bach fintividwBMWBl Bodalee peNtgdulsl 04, scEI.LQa amg! ﬁ&eﬁl arggach
i ndi vi dual T/ R I’YD% ? th%re neg&)tqlglﬂ} ng'e(()ié%(')m cﬁ%ﬂé&#’gnﬁ r{t g(a%gm@ar 102

ani ca

el ectroni cal | y, thqn Jb e need y nove the entire
ant ennal@rray Mmrealngnmﬂ#teﬁthﬁmnnmmzlmeqltﬂﬁé antenna array 102 is
required. [0024] A corporate feed network 116, of a type well known in the
art, is positileféd to‘\cmrﬁﬁsfwdn@wtskglﬁapf%wewl kngwintee &t ingpaeed foom T/ R

rmdu' es 104, ]nqgmnjacé’?gnal-w(%r {8l NELNRGLH, T/A B dhISs ﬂlﬁuﬂk edst PheXeddmeioiel ver
unit 118 of standard desig The transceij ver rﬁziz i ncl udes .a

transnitter ndd@isecorpled é‘hél tré“ﬁ“@&‘-’él%rl $rplsiindard sigsigny hghet FURSLES %fr Uit 118
15 downconver tighfibga ah@nﬂteﬁﬁlbmmyana Y séeierlf@iuteal2an The tredstabctt atie1¥8 equency

prior t subse uent anplificati r Ssin e

Al ter nag?vel Y, ﬁcgn‘fefté%%@@f ver'il (ﬁg}f S?fglﬁ&g%r%{l/ér efh%tgn%%lhsm nlorsfognal s to
t he transni ssisomedueBquplifpgtiqprind procesing dﬁb&nlgrlalsng\lwmetlvelm Yo inseedenuikinown or
desired recei vg c-gﬁ\%rtygangtggmgp%%l %?dqt‘ﬁgfrﬁfsrgﬂsﬁrlsfr qfﬁ&fcil bﬁcﬁ&@ﬁ’am@%tﬁg&h@nal

provided by an ex0| 002 Stil erring to FIG 1, system
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from transcei gdvidddbf antiliBoxcifdk 134, arly, a data processor/controller 128
processes data signals received by system 100. Data processor/controller
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t he signal mani pul ati on t.asks perf aS nal
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processor/controller 128 processes data signals received by system 100.  Data
processor/controller 128 also controls and directs system 100 functionality, as well as many
of the signal manipulation tasks performed by system 100. Of note, signal processor 126
25 and data processor/controller 128 are of a type well known in the pertinent art. The signal
processor 126 and data processor/controller 128 may be co-located with other components
of system 100, such as transceiver unit 118. Alternatively, signal processor 126 and data
processor/controller 128 may be remotely positioned, for example in a user's backpack or
co-located with other vehicle components. When remotely positioned, a data link (not

30 shown) sends and receives signals between the processors 126, 128 and transceiver unit 118.

[0026] In addition to signal processor 126 and 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



25 and data processor/controller 128 are of a type well known in the

perti nentW Lobho7 0@5‘&45' gnal processor 126 and data procesg@fdssaRiosahéer 128
may be co- oca{ Wi th ot her corrponents of system 100, such as transceiver
unit 118. Alternati v I y, rocess0{0 126 a afl ¢ . f

pr ocessor/cont?aﬁlflaef‘ ?ﬁ‘ N %.S%“ﬁ"eed" Pdpred PARRTRESS T o
user's backpacprodding m—pomat mdonmtnhodnhehmanmmm aglae lebrtpmqemr&nit\l\h%mmi enotely
posi ti oned, Iy S t ween
Phe. pr ocessor s b gohdgdighuer D SUEH T SERHRe PG SGRE) 1sart bS5 “T0

si gnal process®e haedgranpige et aAb?r@%lé@?émOW@oﬂPﬁlbF?“e?anll’ZSnouate‘ﬂ)mPaCk@ﬁlﬁ)pl y 130
i's co-located Wit Htdie tsek AR SdshiBibd) @%@é‘r c8bI8 (@MNsHIR) Combbis hovanscei ver
unit 118, antenna arra 102) AItern 6ve| , power supply 130 nay be
renot el y posi t f'8He40 o éenﬁB’xﬂEro §Yt§tﬁ’6l§} 130 may be, by way of exanple but
not limted to conventional batte 4 VO 2007 24 PCT] US2006/ 033376
pack, a solar @8%%1 |n?léegsP'§i‘fnéam\&P‘iIWe%%/éfp@Ph1%@r VigHR légﬁfﬁﬁﬂl@éwgf"e ‘éfﬁ t ed

m cr owaves foronemﬁmududmngf {REpip@mesysterh MO0 displeyM3eds sresatls-umditpagrfer vae waly 102,
transcei ver 1 ot onen

el ud g pover ehmg B8us®, b RRTRO IR e 180 (SYSLAR Sl or o
Al t er natiOvel y, mmeelforwi)mty vElgde @amab@arﬁmmbleéﬂt%samﬂacmﬁﬁﬂe% 18%ek¢ ed by

the user. If rgomicehYinfRShbit QNG dnerB P PMRImEHh ROt Shown) connects power
supply 130 to the remal nder of 'system 100. [00271 The system 100 incl udes a

di splay 132 f ofpgy) Sual bﬁe%&m&lﬁ&hr@s&ﬁ&@lm@q L@in i, 10nReAADRG) Nt of
the present system 100, displ.ay is a he p display for use wwth the

headgear of a Rrsferms ?Snalyé?fnma‘ﬁ’@?tf?é‘l"l @F?B’éfdlaﬁ%ﬁt’smﬁll%lng\} qagamif and, 1gLeiLy| gy
screen or 10 nﬁ&bﬁd@&aﬁ@fa shg&@ls WThR rﬂcﬁ‘lbloﬁloﬁerﬁibn I‘mfmctdéﬁﬂsmﬂé abIsgstesry sd0ens  100.
The system 100 i ncl.udes. an in |/ inte e 134 nmon in
the art. 1%10028“? IY?]Pé 23 BB AN eaf) %t?glfi iﬁ%m epitré1 ¢ {s (P]igfe@fes T,%?antenna
array 102 per fdineisliragional sigmas ovelinmégtiple feqedncyartdnna, and system 100 may
transmt and receive radio/digital data signals. This node of operation is
the default no@edior Byfstiegmd00.theldmbdiment BFIGY &l systerad0lindedss s pldrality ofr eat er
detail bel ow, n@fsgtsﬁ,;@elﬂsownfcﬁ %&e%%or%% 2% hmp 5T RAdIfiRGLT Onal

Si gnal S over reque rrrng now to the
enbodi nent of m062022204sayetn@matpé@m FhelT(Pde@d%eSpwmd}ﬂFyl% 10674 d88- shix ter s,

of whi chygphaseleghbdeteghsdiRdlR, sy aooaﬁéi; A slaftes %)geﬁﬁal;@dhlﬁersﬂﬂe nhase tshifters

228 1(2332 | ﬁog_t st'ge? betﬂtlr%gﬁn%tg%gd Io&ggngt RI‘e s1-g1/1a|i\; r[[purtﬂermore w1t19 the 1n3u51on of pg 4 106

shifters 200, 202, 204, system 100 can also be used as a compact radar system to detect and
track targets in the field of view ("FOV") of antenna array 102. The FOV may typically be
defined by the volume capability or "footprint" of the antenna array. The radar function can
25 be employed contemporaneously with the communication function discussed above, or

system 100 can be set to operate in either a "radar only" or "voice/data only" mode.

[0030] In addition to providing a radar capability, beam steering (using phase shifters
200, 202, and 204) generates high-gain, high fidelity beams which lead to higher quality
line-of-sight ("LOS") transmissions and/or receptions. As opposed to omni-directional
30 antennas, beam steering also decreases the possibility of signal interception. Further, beam
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).
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by reference hePe%ln i §Oe spe(rzll i ge(lifrlgc;/l xh@ppﬁ& gﬁg%fé&cgdr?j&lﬁ}%g{a?gnﬂnﬁgﬁlhgs 206,

t
208, 210 each i RessuepaiuaRe REVerip Kadiated lirectly byck tayyards fhe squge obthe ineopipe sighabch 215
for hel ping to §whdueRnbahyeRNnoRGRI YEnaBhfkrck M80AGHH br MOdecati@ncl &e r&Fivig

filter 217, all of which functiop_ to er.at has con ugat e o
note, these nodiFEEVeDHEnDA FsEHH ﬁ%‘f’ @8’3%%‘%{}3% aEeorgcteg’e‘?lfr g By &P ?aﬁ%nél
phase shiid ers, inthe figlboftviess dmrduhle&1@ﬁﬁﬁenﬁ&®aqhetgaalvsan®pmmﬂiymmsailtteéb@ér| ng
commands i n or d«goltsrespgc |Sre§agattelgggog ecei ved signal. 100321 As discussed in
the cited reference, ase con| ugatl on results in the transm ssion of a

phase- conj ugat dﬁ@éﬁe haf‘ﬂe':rg gre%ur\lll\g'yu% E&Q%nilqg‘\\gﬁtﬁééﬂ Jﬁlas% c%ﬂ&tl&pg}gterﬁ
as system 100. For example, phase conjugation provides a means for automatically pointing
and tracking a transmitted signal. Directional signals of this sort are difficult to intercept,
25 and they provide for higher quality transmissions requiring relatively little power. Further,
phase conjugation inherently helps to correct wave distortions induced in a wave as the
incoming/outgoing wave passes through a distorting medium. Also, the components of the
phase conjugation modules, e.g. module 206, can be used to measure the relative phase
between the conjugated signals generated in the T/R modules, e.g. T/R module 104. The
30 phase measurements are then used to calculate the direction of the radiated phase conjugated
beam, using algorithms well known in the art. This capability allows system 100 to not only
automatically direct a signal to a particular node from which system 100 recently received a
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
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direction of tR¥"Padi at ed phase conjugated beam wusing algorithns well

known | n the a[élﬁl{l,SLThl '?he 11?’[5%{9 on 0}' 1¥1e caolnllé)gﬁtssa c% }ngcﬁnl é%%&s%d qgéjl/ %‘E‘A ¥ stacked

automatically ct a system 100
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based on the rﬂ%glﬁbﬁég Qer?&agg)?rl a colfbntAhife tEANGuEX burfabd W48 L EbrierDRESm (c@f ers to

an el ectronic source o reviously transmtted and 35 received signal. In

addi tion? codilifgdests: vehcls ét‘fe)t védp%‘?cﬁlﬁ%ll"%m%ﬁmﬁ"émiﬁ%‘é’d Ff TRV | TGRS nor e
6 WO 2007/ 0352(2&L]9§:Tﬁ1&é§?<9£&1/ BR@&ffce BVvhé @f&%t ticl&u@pis tdbteﬂddnar[SSePamr

signal s. Thus, etrans on_ of nal .from a ted sqyrce can
be prevent ed. Sl%%ggﬁ ‘g #‘%"‘ﬂ&%&%ﬂr&bﬁ%ﬁ@% gamc(%rlré‘yers hbo rren 6 alsys'? em 100
i ncl udes an i nkfeaned patét isRgignedio dtiepessenpassignee 83810s nonrparaeidiyvefengnek Rersingnal s

emtted or reflected froma source. As can 5 be appreciated by the skilled
artisan, infraoes] vvavgsdlhrambmg the mmcedeérpgbrh toWoBdriggeret(ah aler Al IR)echgplogr 12 pm

(far ! R) are e% i by Jogcf gﬁ\;/«g it elgxg ot edﬂelbme%ﬁonn@fnan%éjghlﬁ&h%r' n the

user's éviro mencﬁegl ese wa r receiver array 300,
and processed sybtemdPyndbe HEbaentesiah or 1% 40 j5en Wr%fé@%%‘édna@ll%%?% apieigte a

thermal image Qb sbd MebiHi €r deetsBfe production. The ALL technology provides the capability
to integrate transceiver system 100 into the structure of a carrier platform, e.g. a helmet, or
to lay a stacked structure on an inner or outer surface of a platform, e.g. the inner or outer

25 skin of a vehicle.

[0037] Referring once again to FIG. 4, plane 406 includes an antenna array 408 having
a plurality of radiating elements , of which elements 410, 412, and 414 are exemplary,
positioned in a thin, flexible, multi-layer dielectric film (not shown) of the ALL technology.
The number of elements and the distance "d" between any two elements, is related to the
30 operational frequency or frequencies requirements of system 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
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in the range OchthaJuQx% t&sdeﬁdi%hhe 108 4O BHAuIAS sullh 4d T/K%@&lemxmel erment s
that can be placed wthin a f1 xed physical geonetry, such pl ane 406, is

greater than tH&8 HokHerl. e Péﬂ“éﬂl?%?%a Posses| Wﬁlﬁb‘éhnfl%/@?asf Fké%%ﬁ‘&l%/assyst em
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bet ween the smal |l er 300- orrespondi ngly
smal | er. EPOOSB]COIFJPgaP%‘“B%‘g‘gF g%%ofw’s%?&%o OPBB e42§ nul tiple arrays 408
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[0040] ther components of system 100, such as transmitter module 120 and receiver

module 122 are disposed on planes throughout the depth of the plurality of planes 402. It
should be understood that the arrangement of system 100 components and modules
disclosed above is by way of example only. The various components and modules of
25 system 100 can be rearranged and located on any number of planes aside from those shown.
The present arrangement of components and modules, or an arrangement such as that
disclosed in U.S. Patent 5,493,305, are but two of numerous possibilities, depending on

specific design requirements and operational considerations for system 100.

[0041] In one embodiment, system 100 includes a cold plate 428, or other mechanism
30 for cooling tile 400. As described in U.S. Patent 5,493,305 referenced above, cold plate 428
may have cooling channels (not shown) for 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
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conponent s of adfdn@ysne material shaped to match the shape of helmet 500. The outside layer 508 or
surface is a camouflage layer, typically made of cloth and containing any one of a number

25 of a camouflage patterns.

[0045] In the particular embodiment shown in FIG. 5, transceiver system 100 is
embedded in the structure of helmet 500. In an alternate embodiment, system 100 is

mounted as an appliqué to helmet 500, immediately below or on top of outer layer 508.

[0046] Cross-referencing for 2 moment FIGs. 5 and 6, the helmet 500 mounted
30 embodiment of system 100 may include a heads-up display 600 attached to helmet 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
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and 6, the hel net 500 nounted
passing data between user 900 and a second communication means. For example, user 900

may be cued as to the location of an enemy system 906 based on information received by a
second user in the area. An individual user 900 may also receive communications from
vehicles 908 within the FOV of system 100. The vehicles 908 may be equipped with an
25 antenna transceiver system 100, or they may communicate with user 900 by more
conventional means. Also, user 900 may detect IR or RF signals from an unknown system

910. The system 100 processes the signals to identify whether system 910 is friend or foe.

[0050] FIG. 10 depicts yet another scenario wherein multiple users, e.g. users 1010,
1012 and 1014 can communicate with each other, with their own Master Control Station
30 ("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



30 enbodi ment of system 100 may include a heads-up display 600 attached to
hel met 5QQ , pﬁ%:ggads up dlsplay 600 can project for t@mﬁHﬁS&mhgﬁggs 602

of targets, in the user's line of sight, or el sewhere w

FOV of antenna, arr 102. The tar fay result.fro l.s

recei ved by sy??‘éiﬁﬁ%%?)ﬁomﬁﬂw%?o&ﬁgfns ‘aédgr N ) Oftthf ﬁmﬁnog%me{l de i35t
differently, iabovene enbodi nent of systen1100, the user can choose between
projected IR images or radar 9 WO 2007/035224 PCTI US2006/ 033376 dat a.
Addi tional rel ¢aant dathanganchay bé ondveit itienab6G4methatls,adesigesrad direpireyathodts wel |,
as shown in Fly rih @led! y
fixed to heInets%gggﬁkgiﬂygoegﬁggter e dgﬁﬁﬁéﬁﬁgdq#ggkg%ﬁéqgﬁﬁgﬁlg?{her be
removed f§om h@bqvetde@ommn@nd/proqha@@l ingfe appompaiEe RV iRgs shavld brsiBlETRIMESnot i n

use. 5 [0047] Lms@dt@enehs n?gbﬁﬁlﬁ:ﬁﬁgﬁﬁ a8 f@f@@ﬂ@ diafindhréBntendedtdCoBer afly st em

100 is nounted onto,,K and | r nt o, €,

man- t r ansport a@F@r‘bé@ksﬁ%FéfK’ % d%sf“geéipqe’f?fns ayve (ef’éﬁﬁé A %bo ml)eusr??pecffsyst em
100. As shown, pE}’ﬁft eithdd) Aeviaa\and strucmtenwiich, asa aatiee phlaaduege, mizhi &l seid 79 Gull
subsystem 702. ﬂm qwnatlvely, system 100 may be integrated into the
structure of venh 700 using a plurality of appliques, of which
applique 704 is exenplary Each 10 applique 704 includes a plurality of
ALL tiles, such as tiles 706, 708 and/or 710. [00481 Wth a backpack 800
nount ed system 100, an array 802 of ALL tiles can be attached to and
stored in backpack 800. As shown in FIG 8, system 100 includes a portable
di splay nonitor 804 connected via cable 806 to a housing 808. The housi ng
808 typically includes system 100 el ectronics such as power supply 130.
The backpack 800 based system 15 100 depicted in FIG 8 is operated while
the user is either stationary or noving, and includes an interconnect to a
heads-up display 600 integrated into a hel net 500 of the user. [00491
Qperationally, as shown in FIG 9, system 100 is deployed to support
comuni cati ons between a user 900 and any nunber of supporting systems. For
exanple, user 900 may be cued by, and receive data from an unmanned
aerial vehicle ("UAV') 902 20 or a satellite 904. In particular, UAV 902 or
satellite 904 nay serve as a relay station for passing data between user
900 and a second comruni cati on nmeans. For exanple, user 900 may be cued as
to the location of an eneny system 906 based on information received by a
second user in the area. An individual user 900 may al so receive

comuni cations from vehicles 908 within the FOV of system 100. The
vehi cl es 908 nay be equi pped with an
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25 anterma transceiver system 100, or they may conmunicate 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
whet her system 910 is friend or foe. [00501 FIG 10 depicts yet another
scenario wherein nmultiple users, e.g. users 1010, 1012 and 1014 can
connunicaRﬁ W}tq gach. other, with their own Master Control Station 30
("MCS") orvigtinclamedisiess, e g MCSs 1016, 1018 and 1020. The ability to
pass data freely between users 1010, 1012, 1014 and MCSs 1016, 1018, 1020
respectively ?ﬁgniKh%ﬁ&%hyuﬁﬁBQOQ%ﬁﬂ&%Ebﬁ%ﬁﬁﬁ& and increases the
probability of m ssion success. Although he Users, e.g. user 1010,

depi cted i n Fl &pluelityr ef srehsitressiveigeodufessips trensmitting gndhogcelving sigals,o

mlitary applications. Firefighters. |aw enforcenent. rescue personnel and
users reqﬁggﬁﬁﬂmnT@aﬁﬁpiﬁﬂgyﬁgﬁﬁﬁf”B@W%ngﬁﬁﬁﬁ?ggﬁgﬁgmeﬁglds-free

comuni cat i onsagafiediRnefal ompAsh@aplue4lityef RdRiing Bemenodi ments di scl osed
above. 10051] Changes may be made in the above nethods, devices and

structures w t Wberein dbgalranspyt/escvs tedussopad hatesr, argy s#HEurempensstshe
e . ; i .
e acepoytbi st Sl 81 Bla s bon?, AUCMAREGTRBLIAL, BN 01, 1

t he acconpa I'nterpret as | ot in
a |imtinglaaenakgnedheerficdllyovélativectoainnmsoutsresurfate ndethe t platfaver wherkin theneri c

and specific features described herein,_as well_as all statenents, of the
scope of frﬁ@m%%@@%m%e@ﬁa&ﬁ digiee gn arfersgﬁl?refc?fdﬁ%p?uxﬂftw, pgey anhiier of
| anguage, oftiilarflG iSdik sE@orflleécongP%g;@@g@hg?ﬁﬁalit}gafmgﬁés.'S claimed is: 1. An

antenna transcel ver systemconpris urality of transmt/receive
nodul es for transmtting and receiving signals, each transmt/receive
nodul e conpri s2.ng aljphgsencaiylaigal fusthemmediprigingand an ant enna arr ay
conprising a plurality of radiating elenents, wherein the transmt/receive
modul es and anfBANE Sé{g?lé('y are conponents integrated as structural elements

of a platformg,{ibgapr@l@t;m conprising a plurality of planes aligned
vertically relatrve to an outer surface of the platform wherein the

transm t/ recei ¢ axdataiprosessoricagireersed on a first plane of the plurality of
pl anes and the

3. The system of claim 2, wherein the power supply, signal processor and
data processor/controller are formed as integral components of the structure of the

platform.

4. The system of claim 1, wherein the frequencies of transmitted and

received signals are in the range of 1-100 GHz.

5. The system of claim 1, wherein the frequencies of transmitted and

received signals are in the range of 300-3000 GHz.

6. The system of claim 1 further comprising an infrared (IR) receiver array
for detecting IR signals, wherein the IR receiver array is formed as an integral component

of the structure of the platform.

7. The system of claim 1 further comprising a global positioning system

receptor for transmitting and receiving geo-location data.
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antenna array is disposed on a second plane of the plurality of planes. 2.
The systemof claim1l further conprising: a power supply; a signal
processor; and a data processor/controller. 3. The systemof claim 2,
wherein the power supply, signal processor and data processor/controller
are formed as integral conponents of the structure of the platform 4. The

systemof claig 1, wer feg} S8aikd ?%@Féﬁxﬁ)rﬁfngterx%ﬁé? drbR ?lalﬂgreasrlﬁg:ﬁkved

signals are in the range 1-100 GHz. 5 e systemof claim.1l, Wwherein
t he frequencofabe aftenmazansyi tted and received signals are in the range of
300-3000 GHz. 6. The systemof claim1l further conprising an infrared (IR)

receiver array_ for_detectin s, wherein t IR receiver rray IS
formed as an i ht egr ¢ S6HD gr?@a‘mo]f (%F‘ﬁ?fr SOPREER S Bagtm%teptsﬁlcf’%l% e The

system of aebiHaMby Bw&%hlg&ea%ﬁfoaﬁle@ gl obal positioning system receptor
for transmtting and receiving geo-location data. 12 8 The systemof claim

| further conprising extender arns for increasing the size of the antenna
array. 9. The S(ysteﬂ'leoﬁysodrmiumclaifnuttWéeremorMprainﬁadnng aaragoilschnpélad;teanﬁaaﬂycool i ng

the antenna array.and.transmt/receiv he system of claim 1,
wher epn ¢ HMB BN ATl E PLrely B et SHTes Fyecuaaspbus ey PRI ng o
plurali tyaMreE@?@&ﬁ(ﬁB?ﬁél?rs for electronically steering transmtted and
recei ved RF signals The system of claim 1, wherein each phase

conjugation nodule of the plurality of transmt/receive nodul es conprises:
a RF mi xer; alf.ir SThessyistemh of &ladmaclynehesein teath phasd coajugatieremodule of the

plurality of transmit/receive modules comprises:

a RF mixer;

a first switch;

a second switch; and

a filter

wherein the RF mixer, first switch, second switch and filter 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.

12. The system of claim 11, wherein a location of the source of the received

signal and a location of the antenna transceiver system are unknown.

13.  The system of claim 11, wherein the receive signal is coded to prevent the

generation of a transmitted signal.

14, The system of claim 1, wherein the plurality of radiating elements are

arrayed in a multi-layer dielectric film.,

15.  The system of claim 14, wherein at least one logic chip is positioned on
the dielectric film, and further wherein RF, direct current and input/output connectors for
interconnecting the radiating elements and the logic chip are embedded in the dielectric
film.
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wherein the RF m xer, first switch, second swtch and filter are used to
generate a transmtted signal having a wavefront identical to a wavefront
of a received signal, and further wherein the transmtted signal travels
along a beam path of the received signal to a source of the received
signal. 12. The system of claim 11, wherein a |ocation of the source of the
received signg a”ﬁ]@sﬁsﬁﬁﬁ&ﬂ&ﬁnpfs WG ANnE RO (RNBERLGE] P8R £BIoRp ©
unknown. 13. The systemof claim 11, wherein the receive signal I's coded to
prevent t émmsisgehel metabmnaces oaﬁbar@psmnttdrwnscngnal 14. The system of claim 1,
wherein the plurality of radiating elenents are arrayed in a nulti-I|ayer
dielectric film 15. The system of claim 14, wherein at |east one logic
chip is positibhed Dre systam aficidimdt, mherein therplatfodn fsur hdadgeanher ei n RF, di r ect
current and input/output connectors for interconnecting the radiating

el enments and the logic chip are enbedded in the dielectric film 13 16.
The system of H.ai rﬂlwssyst\mecrfsalmmtlﬁeﬁu*ﬂinh@mmnsmgal@aésauedtsel@yffwrom@lgr oup
consi sti n%ﬁ@ ; de} etcr%(:&?) ?l?ﬁflttger optic interconnects. 17. The system of
claim1, %P% TRE |8\ &t PO 38Cd headgear. 18. The system of claim 17,
further conprising a heads-up dlsplay for V|suaIIy displaying dat a

db h 19. h | at f
ot .20 Bl LR R G P e WIREE T 8121
filmis erX|bIe

20.  The system of claim 14, wherein the multi-layer dielectric film is flexible.
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