M LLI METER- WAVE ACTI VE | MAG NG SYSTEM BACKGROUND

MIlimeter wave signals are used for radar and

t el econmruni cati ons. They are al so capable of being

used for producing an image of a subject by directing

mllinmeter-wave signals at the subject and detecting

the reflected signal. Exanples of such inmaging

systens have been described in U S. Pat. Nos.

5, 455, 590; 5,557, 283; 5,859,609; and 6,507,309; and

U S. patent application Ser. No. 10/607,552 filed Jun.

26, 2003 and a continuation-in-part of that

app! | KHLBIMETERWMAVEACTIVEIMAGING SYSTEMo

Conceal ed njects at a Checkpoint”; and U. S. patent
A&ﬁ&&lcatlon Ser. No. 10/301, 522 filed Nov. 21, 2002
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angul ar positions along an array. Antenna arrays may
al so be forned of a plurality of array segnents, and
a group of arrays may be conbined to form an antenna
appar at us.




1 BRIEF DESCRIPTION OF THE DRAWNGS FIG 1 is a
general diagram showi ng an active imging system FIG
2 is a diagram depicting general exanples of
interrogation stations that may be used in imging
systens. FIGS. 3 9 are sinplified top views of
different interrogation stations. FIGS. 10A 10C are
top views of another interrogation station
illustrating a sequence of operation. FIGS. 11A 11 D
i i nterrogation station
B@FFPMW%%xﬁEWégper ation. FIG 12 is a
FiGitde a\gessvadiagramishb®ing @gakiveimagiag isgfternl | ustrating an
exenpl ary antenna array configuration. FIG 13 is a
FIG. 209t disgeamn dépieting@eherahedampidsad inerrdgatidn $thtfona izt Mg be used
in imagmy spstelbG. 12. FIG 14 is a top view of an
interrogation station illustrating another exenplary
FIGHt3chare sinplifiay tapofdwso differembintdiegaticarstitons he sane
I nterrogation station shown in FIG 12. FIG 15 is a
FIGS 3 06180 an¢ tamrviewst of enothat interrogatienistation dlustraiing atsequaericy of
OpgRR¥et antenna array assenblies. FIG 16 is a general
di agram depi cting an i magi ng system having an
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referred to herein as mllinmeter-wave radiation.
Satisfactory imaging may be realized using

el ectromagnetic radiation in the reduced frequency
range of one gigahertz (GHz) to about 300 GHz.

Radi ation in the range of about 5 GHz to about 110 Gz
may al so be used for produci ng acceptabl e i mages.
Such radi ation may be either at a fixed frequency or
over a range or set of frequencies using severa
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coordi nate the operation of antenna apparatus 22 with

novenent of the antenna apparatus. Controller 24 may

i nclude hardware, software, firmvare, or a

conbi nati on of these, and n&y°be included in a

conput er, computer server, or other

m cropr ocessor - based system capabl e of performng a

sequence of logic operations. In addition, processing

can be distributed with individual 3



portions being inplenmented in separate system
conponents. In one exanple, controller 24 may include
a transceiver 38, a processor 40, and a nenory 42
coupled to the processor for storing data and
operating instructions. Such instructions may be
enbodi ed as hardware, firmvare, or software. The
transcei ver, as contenpl ated herein, includes al
structure and functions appropriate for generating,
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internmedi ate frane 72 for noving the antenna
apparatus al ong an antenna $atf. Path-novi ng assenbly
64 correspondingly may include a notor 74, a guide 76
and a base frame 78. Nbtor 74 can act on antenna
apparatus assenbly 62 to nove the position of the
antenna path. As is discussed further below, this
novenent of the antenna apparatus assenbly may be used
to control access by a person (subject) to the




ext ended scanni ng of the subject with the antenna
apparatus. Follow ng are various enbodi nents and
configurations of interrogation stations or portions
of interrogation stations that nmay be used in an

i magi ng system such as in one or nore of the inmaging
systens illustrated in FIGS. 1 and 2. FIG 3
illustrates a top view of an 4 interrogation station
80 having an antenna apparatus 82 spaced from a
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90 may be any |l ength considered appropriate for a
particul ar application. The distance D1 fromthe
center of the subject position to arc 90 may vary
along the arc. An inmaging system based on a
cylindrical aperture for imaging, as disclosed in US.
Pat. No. 5,859,609, can be nodified in conputing

i mage data corresponding to a cylindrical system by
conpensating for the difference in distance along the
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sca%hﬂb@ﬁe&wd‘niﬂaﬂﬁﬁbwﬁ@[Heaérité?\'ﬂla Qlf'ut afanh Bh 8p&rafabi |9férest such as
alofg &ici1@p. 130 usable In an inaging System such

i magi ng system 20. Interrogation station 130 has an
Antantzemiial 44adpana@y) bs parBeF SpakRlartér arayUaB Gk cRe/dd Vebtitally
alofidthe heightier porinlyf ezt hefght bl subféet 150)s8EHEs a peRa, djeHsrally
occlB@ngrsupbjqut positibe f3dr Intsualna khdd, theovertivdl reyaiavk8 Glong path 146 in
an iptagiigrsystegrestiiustratediiraFico n. Eeorgousipdsitions oflateri unit 144 along
the peihriogespongd te pesitiond obyntamasarcay 418 .aldng thépath.exanpl e,

arc 140 has a center of curvature 142 that is on the
Optimatly, stdanapfinits14d) reayt becigant afra HoBiBorftalama H 82, awithethen Rorizontal
arrgy| Raving . addifomat aniepea uiitst suchegantepna sihite 158ranti3G6] There also
may; berpdditionaburiits thetweeg ddseshewmtHanizorgal airy d 62 betandsalorg arc
140TAsubipgtémifig subigelresition may bescanngd bath dieciroticallyalengttbe naay
andAeehanigallyhyamovepiest ofdhe agayveriisatih 146 conforning to

arc 140. Various positions of antenna unit 144 al ong

path 146 are illustrated. In an enbodi nent having

only a single antenna unit, the subject position is

scanned by nechanically noving the antenna unit al ong

an aperture of interest, su8h%s along arc 140.

Antenna unit 144 also may be part of a verti cal

antenna array 148 that extends vertically along the

hei ght or portion of the height of a subject 150, such

as a person, generally occupying subject position

134. In such a case, the vertical array travels al ong

path 146 in



an i magi ng systemas illustrated in FIG 1. The
various positions of antenna unit 144 along the path
correspond to positions of antenna array 148 al ong the
path. Optionally, antenna unit 144 may be part of a
hori zontal array 152, wth the horizontal array also
havi ng addi ti onal antenna units, such as antenna units
154 and 156. There also may be additional units

bet ween those shown. Horizontal array 152 extends
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an bgeerdgendfal $Haps of § Pbitign bRd sWst.ar e accordingly

possi bl e. For 1nstance, when the interrogation station
FIG. § illusiestesis tap W bfedn ihfrogdtionistaigh NP0 RMGAEiFbreAf\design than
thatoftimemegativo satidrat3d, butfor WhichamantainaauipIT2tof ah bnteBya be
apegis 8 rrotes diungean gve dPd haviva] K carltarnyd carvaiard 1 78UR4tSs on the
sanpasitie ofHasubiegt térderaiBDen a aulbjpetaoaitiors 18088 the anedn®Bpgdigus.
Antehrueunitol 7 2tniey et eirad asteapa drrsy 1&0thbonay gasrer sibdg/areil 76
andfdreyeglicalilys of a person positioned on the path may be

desirable. Followng this |line of thinking, the shape
Thexantenna unif onayenave e earl 18§ thas nfayrhe rtaorow s brbed 1dsbending apon the
appieasion dBy nivwing Mippadentacndrabout40pivat @xis 88 passirgitioule senter of
curgatyiad 78+iBe antenna enilomoyes alongtase 176. Hxiring $86, movement thengeam
MaK$LHACHES GHRIESt Podilien 2534, as lmeseaﬁdr’mworgbletamwd@getnwom
exappiss @ Plurahiy Qfiseeh RiYotipg\antenna Haitss perbisaseintanse [onigs 19%sanal 194,

result, an arc 140 may be sel ected that provides a

di stance D4 between the | ocus 138 of points along arc

140 that generally conforns_to an expected general

shape of a portion of a subTecﬂ FIG 5 illustrates a

top view of an interrogation station 170 having a

di fferent design than



that of interrogation station 130, but for which an
antenna unit 172 of an antenna apparatus 174 noves
along an arc 176 having a center of curvature 178 that
is on the sane side of a subject center 180 of a

subj ect position 182 as the antenna appar at us.

Antenna unit 172 nmay be part of an antenna array 184
that may extend along arc 176 and/or vertically. The
antenna unit may have a beam 186 that may be narrow or

maRafbtrid RREAG IS sReNark NQich @B BRI ARt AR 96?&%% &/SH ArBSimilar to

ards/b® AR AErShdd RO TORIORANOSntéHaS kST !é?)gnove along arc
196.hrough center of curvature 178, the antenna unit

noves along arc 176. During such novenent, the beam
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statier 1701 bRt differs &l that awva aais @9 famivotiddsn aMese uriitr? 14m0f an
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el ectronically by activating each of the antenna units
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of lﬁ‘tEFrg‘aﬂl%n WkibnOI 7 0haS 18 | A28 bl ifcdldR'ah Yntenna
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housRf6r tA€ Bhtehed é{p;ﬁﬂétw GhaBnRhA3 smra%&@ﬁacl Me@a Sdt¥fha unit 266
thah8Y'B& barl 8an dMténa Alag PBAILE R BniBRANa DRIt ey MR A Bedin,
repfeRhtRH ¢ Ahd 2TD. ARSIy mEdhanishH, hé‘t%hoﬂﬁq'hw;b:%ﬂl?egﬁwterﬁﬁ%it(s
of dtenha 2ph& Bk A6 Bbslt SRMRE aXTOLPE sholhealighéd/ RitHRE RARNA Units. As
illustmtedde FIGS) 5 drll 6, 6k giyot axis eilyradd 1R spatad fork G drddnnkiufls.
DurChivoling, beiahre270mayi $tan Fecsen isaieet| positionny7 Oeavingseslibicet
cenpir\236. \Wheratheanteana appasatas inchides s gaay offantsnat ivAits, h&lantenna
unit®ptaydredhdividually pivotealldr inay @ pivoteeisoliediinglys nay be
positioned along arc 224, such as antenna units 242
FiGad diugtrates af intavogatioprstation 28ajor@é6 of Adidrdiityari ahleyina ayeratus,
such s @nteana appasatis 982284, 286! apd ¢88. Thesg anteana apptBatumay each
be granfigured jkeathe enteana appasatna6ef integogation satormpeM dlustrated in
FIG2A g hey oty beaistibvtasharaundd sishjet positivah 229 hawing arsubjetterenter
292a4\ﬁt§9n&2§&paratus¥827 2P4.1286tand £88 havet reppactieaaniénrarunits,
repregenipd byanteonr wita 2062926208 anst 309ayhdreespedtive amtenna units may
Pivas gpeidtreshectiveipivoh exes ¥3adi4 306 sed B&hior sDning despedtive beams
Interrogation station 260 may include an antenna
apparatus 262 that is fixed in position on a franme 264
that may include an encl osure or housing for the
ant enna apparatus. The ant eSn appar atus includes an
antenna unit 266 that may be part of an antenna array
268. Each antenna unit may have a beam



represented by line 270. A noving nechani sm not

shown, may pivot the antenna unit(s) of antenna
apparatus 262 about a pivot axis 272 shown ali gned
with the antenna units. As illustrated in FIGS. 5 and
6, the pivot axis may al so be spaced fromthe antenna
units. During pivoting, beam 270 may scan across a
subj ect position 274 having a subject center 276.
Wien the antenna apparatus includes an array of
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radigiign IPBY #81@65344 he subj ect position. The vari ous
antenna apparatus nay be fixedly nounted to a frane
t@fea appargtiis 3¢ and 33 May ke fognedaggemignatione opaniennaapperatus 82
5§8b9do%fe Eafh Fin3A@ahaun AR Intermedialgpastiasy 344a, with
ﬁénﬁ!ra B@'twe@ betygen therasapriated arc
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Anﬁﬂnﬁ}ﬁl{s %2%2 fgﬂ‘lbliég.ﬁ%n t he S f’% OSI ! I on gfqﬁ%m%gor
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4355 (ko MicvingThéchaAiot thaLhypiedab Bfdve ARRARE bfaratus 334
relatladtoaé &2 R 8EEATh&EScoRd dntehfd SFAatBPRAY ld Dedhtted Bltwee
a fidBhositRy) 336, dledeTedr pxiERINtcAbjee Soshibn B irBiyiey, AR 8 Rk S
seddAd pamdanlssz spacar fLliest o FomURe YubjéoR BhsiRTC TR dntERva
appasates, thus| MbessTr didirbetiop@BR it istehaversé tdassacisied BRCI44v e
center of curvature 346 and 348 positioned between the
Intemgatitnatation 360 maydietuseful fan grovidigaldipsecittirgaincRbure Rédfined by
oppmsing 3o 34K saronned/a bubjert dathgimating tisat Bds! kedaceti-BidthpastdtRivays
364ande366eA paijedt weydieert reowe iofo androvbbfithe inBsfbgatiuh st&tidn through the
pasgagaways mbdn the disienceipbteeendhs antenref arrayh és incrioaset As anbptional
desfanohethlebthe seitenna erdysesan rpavettoward aG aivap &binythe Subjetit padition,
anddherebgingarchant avgayfeormegchoshdroiniites case, firssantenrghdpphiahes 332
may be frigHbted felativede am apprratus framp 865 pdthtaseecialéd mowng mechanism
thatrip pearied odReve dnirnes aapaats 882 relaiiveliea basy karme Bosi If more,
Antenna units may be distributed al ong the respective
arcs, may nove along the arc, or both. Optionally,
the arcs of the antenna apparatus, such as arcs 353
and 354, may include other_arc portions. These arcs
thus nmay include intermedi a?e Portions having
respective centers 350 and 352, and end portions
havi ng respective centers 346 and 348. In the exanple
shown, first antenna apparatus 332 is fixed in
position relative to the
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subj ect position, and second antenna apparatus 334 is
adapted to nove relative to the subject position.
Second ant enna apparatus 334 nmay be nounted relative
to an apparatus franme 355 with a noving nechani sm
that is adapted to nove antenna apparatus 334
relative to a base franme 356. The second antenna
apparatus may thus be shifted between a first
position 358, close to or proxinal the subject
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el ectromagnetic radiation is transmtted and
An intgeigatioh statonl4as, ihestatedds EIGh ddA 17D prbatids for SonfMybus rotation
of apemtepnmapperatub @ssentsly 462 Assenisly 462 is Bhowgh aohdeig shanema
appataiussd Gl dingeadhng/Aneac 406isf aveaietBl degsees 7althoadtotBarkre
lengths/lobgerron sbattea trmngrad0mppa bausesd. patehna apienatas astefriblyeth2
inclugeszan arderina3@n 403\gvhithaveylbe inclutied i agplanésna arrayb] @ étbarrier
412398y erigndeatensy the atce The grtenmanappactisomss8mbly ahayrtg alapted to move
along ypaih definpgitly 2apide, he crpyesenteddiytar teavk d 18 Fackl Hitextzinby at
leash ppitinky aroyBla suhiect Besitien416e abutting in a position

downstreamrel ative to a subject position 396 al ong

path 392 and bl ocking an exit 398 fromthe

interrogation station. This barrier supports the

obj ective of having the subject stop on the subject

position and renain there d8Png imaging. Initially,

t he antenna apparatus 376 and 378 may perform i magi ng

along arcs 387 and 388 wth the barriers in a

starting or blocking position as shown in FIG 1 QA

The barriers shown each span an arc of about 90

degrees, so the two antenna apparatus are able to
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scan half of a cylindrical aperture surrounding the
subj ect position. O her lengths and shapes of arcs
and ot her nunbers of antenna apparatus assenblies my
be used. After scanning the first side of the subject,
t he antenna apparatus assenblies may nove in opposite
directions along track 389 to an upstream position on
path 392 at the entrance 394 to the interrogation
station. The other side of the subject is then
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vertical array 434 of antenna units, including antenna
units 436, 437, 438 and 439, rgepresented by cone
shapes for sinplicity. Arra";? 434 is nounted along a
vertical frame 442. The array is generally directed
toward a subject position 444 extendi ng generally
parallel to the array. In a |ower portion 434a of the
array, the antenna units, including antenna unit 439,
are

le angle



nmounted relative to the array to extend generally
perpendicular to a line 446 corresponding to frane
442. In an upper portion 434b of the array, the
antenna units are nounted at an acute angle to the
line of the array. For instance, antenna unit 436 is
shown to be nmounted at an angle Al of about 30 degrees
fromthe perpendicular to the Iline of the array, or
about 60 degrees relative to the line of the array.
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portion. Additionally, the antenna units may be
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line in the formof an arc 456. An antenna array 458

includes a plurality of antenna units, including

antenna units 460, 461, 462, 463 and 464, are

di stributed al ong the arc. 1% ¢ 456 has a center of

curvature 466 spaced froma center 468 of the subject

position, as shown. Qther shapes and curvatures of

the arc nmay be used. For instance, the array could

extend along a rectilinear line 470 and have antennae

positioned at different angles versus position as

shown in FIG 12, but in a horizontal position.



Array 458 may include an internedi ate portion 458a

al ong which the antenna units, such as antenna unit
462, extend normal to the line of the array, which in
this exanple is arc 456. The array al so includes end
portions 458b and 458c. The antenna units, such as
antenna units 460, 461, 463 and 464, in these end
portions are nounted at an acute angle relative to
the arc. For exanple, antenna unit 461 is nounted at

mVBrmBAGrSoARorPbf ordlR Word SntdSH GRS dufty iIr2RG ML REbiEQ. Ris seen
the eambesROfvatYe 30Wis &t Ak sABQAYDa 8Fard 295 &RHildrs! éétn'téf%f clr@ature
491 Reat MiCend4BBaINERYBB. MK Bartib & bonkifudibe IerE He four arc ends,

thePiRotdentess SRYNARIr® BhEihk &UbjEBI R silb ﬁn‘étdh?lned AV S cSHRDR Straight
lingp48d.t i on 454 than would be the case it they were

mounted orthogonally to the arc of the array. Antenna
In thisr aoyfigib&tionpfrsestide 488 ahy 448 of tedras biy pakEibeeddssef fbthe
subject\plsitidn thas ¢thet diikerende Tok tiio akk bpefte doRsiderad iy BE bifset relative
to ganhi atfienrin treat thegarehferraen ayyrmaytribal chofiguyatisn abng dndx96. The
argseitheeby, dain g pantiehdefigitiohef zasubjecepdth 488 hyvinggot éraraakd $OO and
an gnit §02. Ape s8gectppsitien ipdocatediwrere the-atitempa arosrand loaated the closest
to thg Bubjpctapath. fitdharoyfzeni the sijedt ison therstibjeshpasitioar theprealssmound
the; suibleghl aovdng foy i sil sidesl of the Bulgiect withoutRavirigrest anerma
appaiaiug PERCYRg th@esuapr:fa& iithrer, Rhesarcs defing the doundaries efthe pitbn
betyegh e enfangsandiexit: Phereapfigyrationsimay alagbelgsed. s | ar ge

enou h |t ma be pOSSI ble to obtain an i nage of the

"rl ad"f' Vét”ﬁté’ %@P@!gﬁaWSewath%ﬁeldyn
'eo@dﬂﬁ gantly gade; @s it
res e Sp B *?ee‘EP”Sid kely]to be of
o e o Warv

lmq uc IB%P% 2 g,?eﬂn Batgglrp ;gu%lgetil@;gzug is

°°’?tWP%¥Sr P&F?Og? fsvs Qeiaﬁ q&eﬁ P@H"?"ﬁmﬂﬁ tion gr statjpns
t t

?daz 5%%%&‘%@@%“%‘; Gt

set mﬂso‘?‘% Qf’orlhﬁ it % ay be
de;J,l BI%'te/ﬁa Egmg% ﬁét’nccht h BE kQRieh then

dis4¥ 4 fbrtel; Eatlof. SEM - Circu ar ex eh
froma first end a to a second end 488b around a

FIGEN5AE ilRktrate %N&tsla’sse&sggn P.ﬂb Lttvs t@ﬂ&ﬁﬁélut@@%&é&%bﬁ
disdsEenBly! Qiisdingthd irifdihg §yst<ph IRl nitlirtertivée A% 1¥is a chfc‘ktdlagram
of @ifhagiag epslera®ds h4dd aﬁaﬁteﬁ&%pa&é@wsmamﬁron&r 514. The
funCtivh\ekl WiractdiRAof ifiading S§lstenTBi0 Efrespredd MiRfhgMybBrmsRRS&ibed
abavecand meh‘&@pd?ﬁﬁ:lhréaﬁﬂéis bedtribésbvi.he arcs nay

correspond to 12 novenent or |ocation of one or nore
Antemzeaprarains 52 ciarinohgle aplgialily odtegimehtddprandduldst such dsepray
modiles 515 A1 2 end§18& Theset moduldkdif cosbiatitidrheandoeh the 2atepha ar ¢
appdfRus. 8iframessrmquntienassembly S20rcaa fain the vABdus raodilest tbgetRedn a
giverg@ufigiratiore su@as it anahi 322pdahiacay &24.const ruct i on,

then, the four arc ends, the two centers of curvature
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line 496. The arcs, thereby, forma parti al

definition of a subj ect path 498 having an entrance

500 and an exit 502. The subACect position is | ocated

where the antenna arcs are $3dtated the closest to the

subj ect path. Further, when the subject is in the

subj ect position, the arcs surround the subject,

allowing for imaging of all sides of the subject

wi t hout noving an antenna
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apparatus or noving the subject. Further, the arcs
define the boundaries of the path between the
entrance and exit. Qther configurations nay al so be
used. I maging systens nay be used in a wide variety of
applications. They may be used in conventional fixed
| ocati ons where security checks are currently nmade,
such as in restricted facilities, or at entrances to
public facilities that may be considered likely to be
of interest to persons having destructive or adverse
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array nodul es together. Each array nodul e can have a
plurality of antenna units, such as antenna units 558,
559 and 560. Wen the plurality of array nodules is
nount ed together, the respective antenna units may
formcollectively an antenna array 562. Each antenna
unit is in communication wth a transceiver 564,

whi ch transcei ver may be resident as part of the array
nodul e; nounted on a common base nounting assenbly;
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features. Various of these features nay be used in
vari ous conbi nati ons. For exanple, the antenna arrays
described wwth reference to any of the interrogation
stations may be constructed wth array segnents each
having a plurality of arraﬂ? % ranscei vers, and/or may
be constructed as interrogation



segnents. These array segnents and interrogation
segnents facilitate nmai ntenance, since faulty parts
can be readily replaced, or the entire system may be
readi |y assenbled or disassenbled, as appropriate.
Further, an interrogation station nmay have antenna
units nounted at differing angles along an arc or
with different polarizations and beam angul ar w dth,
either vertically or horizontally for the entire
INDDSERPAAFIARI S, transmitting or receiving arrays,
or individual antenna units wthin an arrayarray arc
ThERgsdBedl Phdgith SstenAERNBMpURdAs of iQEET ﬁ's#@erﬁﬁ,%%ll%ﬁthe
meliRgisRE et aRCappliite @ siveRahdeaketr! ARPothéARAsiRs in
whithGubjeuttimaged @etutiielly formthe arc. Array segnents may
be oriented along the line of an array that varies
fromthe perpendicular Iine of the array. Various
conmbi nations and configurations are therefore
possi bl e. Sone enbodi nents of imagi ng systens having
any of the various described interrogation stations
may use a transmitting signal that incorporates
frequencies in the range of 24 to 30 Giz, FMCW
nodul ati on, and havi ng signal content that neets FCC
unl i censed operation requirenents and i s outside of
any restricted US Government frequency bands. Pul se

| engths may range from2 10 m croseconds. Antennae
beam wi dths may range from 20 120 degrees for broad
beam i npl enentation, or from1l to 30 degrees for
narrow beam w dth applications, depending on the

i mage formation signal processor requirenents.

Vari ous system pol ari zati ons may be used. Exanpl es

i ncl ude sane pol ari zation, cross polarization,
elliptical polarization, right circular polarization,
and/or left circular polarization. Accordingly, while
the inventions defined in the follow ng clains have
been particularly shown and described with reference
to the foregoing preferred enbodi nents, those skilled
in the art will understand that many variati ons nmay be
made therein wthout departing from the spirit and
scope of the inventions. Oher conbinations and

sub- conbi nations of features, functions, elenents
and/ or properties nmay be clained through anmendnment of
the present clains or presentation of new clains in
this or a related application. Such anended or new
clai ms, whether they are directed to different

conbi nations or directed to the same conbi nati ons,
whet her different, broader, narrower or equal in scope
to the original clains, are also regarded as included
within the subject natter of the present disclosure.
The foregoi ng enbodi nents are illustrative, and no
single feature or elenent is essential to al
possi bl e conbi nati ons that nay be clainmed in this or
| ater applications. Wiere the clains recite "a" or
first" elenment or the equival ent thereof, such clains
shoul d be understood to include one or nore such

el ements, neither requiring nor excluding two or nore
such el enents. Further, cardinal indicators, such as
first, second or third, for identified elenents are
used to distinguish between the el enents, and do not
indicate a required or |limted, nunber of such

el enents, nor does it geneﬂglly indicate a particular
position or order of such elenents. 15 | NDUSTRI AL
APPLI CABI LI TY The descri bed i magi ng systens and
conponents of imaging systens, as well as the

a



nmet hods relating thereto, are applicable to
surveillance, netric, and other industries in which
subject images are utilized. 16 Clains Wat is
clainmed is: 1. An immging system conprising: an
antenna apparatus configured to transmt toward and
receive froma subject in a subject position having a
center, electromagnetic radiation in a frequency
range of about 200 MHz to about 1 THz, from positions
spaced fromthe subject position and distributed
along a first locus of points including at |east a

ClaimS¢ curved |ocus of poi nts having a center of

Wikl ivddimeg isspaced fromthe center of the subject
position; a transcelver configured to operate the

1. AR QY SBRAT ntitisMBdarPiRehHzta BrafQi4' dMfigured to fransmit toward
and fdteRe @ohAd bitfec?in 4 ididcEp&ineRthalRd ladeh@R \elR8magnetic radiation
in PireQRMEPFangd aPaiRilt 2C0 MORYS Aot M aHZt ﬁ&ﬁ%ﬁﬁ!rdﬁ%rspQ [8m the
subjedt ositiBrgandidstabiteR BIBAE B iRk lodes 6f porls indREiRg af jeadt o Rathirved
locas phpdinte Nawkg & bentersafleiiRafure Shacdd FyHRIT ARG thaMbjebt position:
a tehsdeiet configuishite bpérae the aitternadppabitusaHy H6ducR R dutpel
refiresehttiveafithé heeived rddeationf antluy protasser @faptddao eorivéRthe
trahsyeivsr aitpytdito irsagenthtd fepressstativeadfad ihagaisf 2bfeapd Pérfion &F.the
subfeatyst em according to claim 2, in which the antenna

apparatus is adapted to nove in a curved path al ong
2. A pystern pocarding tougainf 1, roihichsthe4entar siytse ewhjext posititinig bétveen the
cenfergf guyatraofithe elrvediecumefenings ansidhe assosiatedilensf abiotsg

the curved |locus of points. 5. A systemaccording to
3. A pygtam acqopding tocclaim Zainswhighelbe antepha gpratates isedapled temapein a
curved Bath along dhe qureeddesiiselt Peintst he subj ect posi tion, and

n whi ch t he tlo?q?@lf%ﬁgr o‘%gtthgﬁlrﬁﬁaes a curgte Feadsonait

NaWd AB2 SpRsras extg e

0“%%5(;%? &8[5‘%9

of p0| nts. 6. A systemaccording to claim

ct havi n an eccentrl c shape
ﬁ%ﬁia ik ngseer Rhapgalative to
the c %{ eqt 88ﬂ’§°’bf’m s has a curve
corf &hena"%’s K& sy 3& afa?g ﬁéwef& %ef of pRlftSg t he

é'v'sye?‘rg Bt cIaD r? A accor dl 1[&8 2 er{%gtlve to
iﬁ?e%"ﬂe% gcﬁg%ﬂagx Pl %, é%s%a'gg é‘?‘agﬁ“ e L AU
5 , b gﬁ;u?ﬂen Aht-enna

accor

lan 0
p,ﬁﬁ:;%rggﬁgﬁ%%m% ﬂgﬂ;ééh**ﬁ S
havi ng an eccentric ape relative to the center of
8. A §iBtehtifcBFling8 Sidirh Qnmvﬁ{@lthé‘aﬁ‘l’@hrg‘a ?atuso Rlaidgithg S
curfSlodusCdf pYifits. corresponding to the shape o e subj ect
adj acent to the curved | ocus of points. 10. A system

9. redysehiadtgrdiry t6 lRir8&or LisB oWl stbjebYavitatdh bange §rﬁ1%e re!at:ve to
the euifitéest theoSubfec® podtinNasd iRahichahd® lodlisbi goihtOhash £drgs en
coreepdrelirs tothecahap@ biithe subjdct abjzs¥R i@ RedtRRH IS of Soifts. a' m

2, in which the curved | ocus of points defines a first
10. Arsysteiaaccordingip olaint 8, ieMigh tienshth Beng tHel d@Bled M6tk bf Bdints has
a plotalityerf differeohesngsrd obdurédtrear c t han the other end. 17

12. A systemaccording to claim11l, in which the
11. S sitevtacpwding itotlains2, gewblchthe)cubmme of peints defines a first arc
har:nng opposite ends, and the subject position is closer to one end of the arc than the
other end.

17




center of curvature of the curved | ocus of points and
the one end of the arc. 13. A system according to
claim1l, in which the antenna apparatus is further
configured to transmt and receive el ectromagnetic
radi ation distributed along a second | ocus of points
spaced fromthe first | ocus of points, the second

| ocus of points including a second curved |ocus of
points form ng a second arc having a center of
curvature and opposite ends, and the subject position

121 RsyRteds BEcordin@REIAMA 1 Oh WHith tRE S Hjétt Bb&itid 8 BetdtSiyHehfden the
ceBiofelirvatuie oftRE eiiledotus d¢poinfs HYFthE BhaerPbth&drd O
claim13, in which the subject position is between the
13fA systenaactordicuihiarie Sin which the SMeAR &bl AgthePconfigured
to itdrainin ahd redeivevdiéatomaghétiteadiationalistifged fendA el Idtus of
poittsespheadsitonathe firstilddas bhpoistsghe sekonll Iddne ofBsiets theRitihg a second
cuved bess ¢fpodiglorting aclepaet arp bavilig 8BentdiGof cArvaisd 8l opposite
endg end thersybjeot misdiomislSoser to auei enld of the decost arattchnRe 6iAEr end of
thezgecend@arem a general ly S- shaped subj ect passageway.

17. A systemaccording to claim1, in which the center
14.d% systenyagogrdingop daira 18 uinwdith| toe sishjest pogitiinis betaedn tHedirst and
SeGRtl @f¥a apparatus are on the sane side of the center

of the subject osition. 18. A systemaccording to
15.¢) gystem gecofding dRictaiim f1Adn sdisher lingfcobrgoling theeonefentl lekthe first arc
witls tfie\aeg and efitheseconsiarg passes thieyaketbe obiret Rositierr of t he

16sub' ect o%{iti on. and_t he antenna %%parat us. 19. A
h-ﬁ%ﬁ)ﬁfé’m QNG tR G 121 i5iwhichdhe firgt qii serordhrcnforma rgenerally S-
s SPRPPAPLOEWE Bt ed to move in a curved path al ong

171 hSes urv%coj L OGUS of1pioi ts. 20. A ystemrac%ordi ng Itogusof
0k ol R
POSEElor di ng to claim20 for use on a subject having an

18, b d%oy g o ;ﬁ,i.x ich the . center of the subject
poiﬂg%% ét\ﬂéﬁ. Ztﬂ@ eﬁté:ra e Ibiﬂ‘tgpfhgﬁgitﬁ P?% Ailey cﬁﬁ? ﬁr\@'ﬁiﬁws of

corresponn I'ng to the shape o e sﬂllj net% "EAEFRY St e

19. 38 ¥R RGN j&c@ 'mgén whith te SHSIRTCASGAIIL BdhQ i
B e tp co P wticn 0 SR PEERET gl o mover

first antenna array noving i1n a first arc defining a
20. Al SyStemCateRthgl 19 Cidin 98, iPQhidh %@éﬁerﬁa%@ﬁ%@s@&ﬁ%@alon the
curddd [8)usBPybiR@. | N a second arc defining a second curv
~ locus of points, the first and second arcs having
21. hesyatertdcesrdmgné elain 20 fof Usd 8k HisBbje@Halihg BR AchintaBpd Rative
to tiseetdnter o thetJuBjectSpujtion tandds which theAbslist 1 RoinBHRE Gl dukR:
cor@apEnaing tathHeaghapd 3f thé sabjedt E40irR B taivediokgs 6f Rinik. 22,

further conprising an array-apparatus noving
22. Asstami ssnorethgpd eldint 09, iweich e dntdr apparats noilded first antenna
arrdyeshovireyin a fidst stcadefipingiatfirsiruaed latus pf intsrahd a6s8tdnd@Rtenna
arraylmeovingriny seednuare Hefining 4 sedohé covbg Bebs pigmiritd, the fidsteamdi N
seceiirtbanps bavimgptespgntive cenders ohanvatherpositiotdicbativadrathe center of the
subjsekpasition and $hexgspettivyattemasrayr ding to claim 19 for

use on a subject having an eccentric shape relative
23. Agysteia acesitiog totlaimh?2, furthiee cemprisrigtancamay sapgaratuswinviry
meghgaismadastedto povathe fivgt antenoa aray betweeres distatiporifionanti ke
Pf°’§ﬂﬁﬁ'%$@9",tth%ar§@»b?9@aﬁ clesas e shieetunosition whenuis tef proximal
posiign Hiag when in thelisal @asibrcor ding to claim 18, in which

t he antenna apparatus extends along the curved |ocus

of points.
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26. A system according to claim?25, in which the
antenna apparatus includes a first antenna array
noving in a first arc defining a first curved | ocus of
points and a second antenna array noving in a second
arc defining a second curved | ocus of points, the
first and second arcs having respective centers of
curvature positioned between the center of the

subj ect position and the respective antenna array. 27.

245 8Y58 R BERFERY & dMImi1® 61 @e@n%ﬁsubfé& hi\iig SPOREASL ngap%'}elative
to fhelcBltePBIAAE BLbiSct BBMiIdH) andRGAREH SN @BF ntk ﬂaéTQ\é
cofréép%hdiﬁ«]ﬁhﬂﬂé hadd @Yhé’ﬁlby&ﬁféciﬂg %e%tﬂecﬂ@élstdf PG n%n

proxi mal position, the array being closer to t
25sAIbysteth apssding RITIAMASHS, infwHidketh® BRrshRbppaPREs EXtemtistdiéHy the
cumbe flocugotguintsli st al position. 28. A system according to

claim25 for use on a subject having an eccentric
26 shaystem et@tdingto damt23einaehidhethe afitehiCasidbitecihcness 4 firen,
antenola amaywinbwdihg inteefirbtarel defiingoofirst curfegidodus@i pyifits and a second
anigona aspomadvingintaoseched sicajpénind a sheonsldovedtiocduiaof pnts [the first
and eeanad arasdwesing fregpettivesentess of Auspiire positioned detge the center of
thecsusient B ition andifieghspestiveaartemazaraypar at us i ncl udes at

| east one antenna unit, and each antenna unit pivots
27 fveigtenmagsionding idaim 2f afugterfoomprising ae ereyeapskatus moving
MegiAnAR geapted tormevedhe (rstiantemnasarnsly bsbvasns, disthlgrosition eadh
Proximal peitionn the askey bsing slosetodire subjest pesitiopovhendmthefproieal
pogiﬂﬁﬁ tagt WB%'Ptth%WSté%quﬁ@”ant enna unit pivots about the

vo axs stemaccordlngto claim18, in
’ﬁ 1 E}szﬁ’?ubjeg %—Peg‘gr 6 §”Iarﬁ5'f’l?|€l@?"5‘9 q%@l@ape relative
h OeusPhRfrds gurge
°°f[ﬁ5\98?‘ﬁ %ﬁ%?@&? o*HPPﬁfefae%th@rwm} d1Qq4F PERAIRIE of t he

each ant enna unit
rai n t{]es at least one

29. %u%%% llcc%yos ng%P cf%ggg[l} |g w
antgr? eh Hﬁ v a$ \(%a | ﬁréanb hggfenter of
cu Exﬁ}ﬁ M %‘i’géﬁ hi{aabsj ?) % n|t oS at least a
P° the Fubioct PESIfGR 5 e g(%\fot s
yslén'?’é/c% 6CR nql 489n M’ncﬁ ép'B E‘cnﬁ Ratfone
ant§s AHithASd et LAk bi éfts%ﬁo&t% t§x139 ac% b tHE%enter of
curdureldt el EReAGERE OF &g) ’an Y %cross at least a
orfidH SFREsHIRE @§it‘|b?1d ﬁﬁt@ﬁ% urdi o%'i the |vaE
subj ect posi | on an e center o curvat e of 't he
31. byYierh AcR6rdfhgQb cRPh B Sn wlith eAcSYRERTE GG S8dut 91 xed pivot
axi€l aim 33, in which the antenna apparatus i ncl uges at
| east one antenna unit, and each antenna unit pivots
32. alyystemaadaondiig tesiabn $$)a|¢6iﬁlcﬁ R béef pBIRtsHasAf plurality of centers
of convatueé.ur e of the curved | ocus of points, whereby each
antenna unit scans across at |east a porti on of the
33. ushtemtacparsingito nlaims 17, e which ¢eremtehiatapparafisSs iBdiReén thB&enter
of tipg subjechposition3hd the sartdredficarestorethf tige dudver] I6¢us oB Boinisn
whi ch each antenna unit pivots about a fixed pivot
34. dvsystemz@c@eingAo slgist ddnirawbioh theraptérmacpparatus dcludes whieadt one
antering Unicanst esich polienta uhitivas plhout alpivoy axi$ sptickdl @pmrthe center of
curvatiie of thestinved locus of pointg vhefehyyesick antzocaunli sognd acrossatieast a
porigm of the subieshpasition @g theeahtéraumitgivofsoibousthe pivobaisex  when
viewed fromthe subject position. 38. A system
35. é@&%?ramgorﬂ@géq elpim 34 in whichvazehtanténnaanit givats appta fxed pivot
axi§. ncl udes at | east one antenna unit, and each antenna
unit pivots about a pivot axis subst antially on the
center of curvature of the curved |ocus of points,
wher eby each antenna unit %gags across at |least a




portion of the subject position as the antenna unit
pi vots about the pivot axis. 39. A systemaccording to
claim 38, in which each antenna unit pivots about a
fixed pivot axis. 40. A systemaccording to claim17,
in which the antenna apparatus includes at |east one
antenna unit, and each antenna unit pivots about a
pi vot axis substantially passing through the antenna
unit, whereby each antenna unit scans across at |east
a portion of the subject position as the antenna unit
36 A ¥Rt abring ﬁ%!é?:h‘@?:t indich thé beud oSS Ra S E@Farhllﬂg dffrent
cetbR dcdRatuld) Whi ch each antenna unit pivots about a
fixed pivot axis. 42. A systemaccording to claim1,
371 Msyskdng Bedobting RCIEM @B, PAVHRSthE agrvad Rk & polris Rfconvex when
viediel frometné suje@tbesisordf curvature. 43. A system
according to claim42, in which the locus of points
38 hrasystem aedordingeidi cidii 17Cnkesh the Bitefia &5parans RAO0dSEHVREt one
anfeond umt) and eactcantenmd upft pivbe dbolited piestiaxiseubstamidly on the center of
cuipeiute afthe cuvadiotuseofiphints; whetieBy eachLani@thapmit 6t13 darisk Rfleast a
pordioh ofthe subjedtipositiaf acihe\aatenna ubihpinott bisout sl pigot akis.
curvature of the end portions. 44. A system accordi ng
39.t/osystem ascosliimio deire 36ninavhinhiyask Bnteava ujt Eivote sioem tifiked pivot
aX'§hape relative to the center of the subject position,
and in which the |locus of points has a curve
40. c“o?ws @mr @IQ‘rﬂé7S'ﬁél‘f5@hdhe aifenna Arjpetatusf ingudeg at kst one
antg Arynd pivats. abAuts%/@vcé @xigstbsiantially passing
th"atf “Pﬁ’ a@eanqurwnw Prepygaghamipnng ung §pafIsScrRgs abigast a portion of
the; sy J@Fﬁ"ﬁé’&lt'ﬁ’f‘ &s theanRma yBit Pivels akAk tadPEeRXor ti on on
ach end of .the jnternediate curved ortlon that is
4 ?rr’gy e TS50 PIFlaTE e B b RBRI Nt RIS B5aha fxed pivot
Telative to the internediate curved portion. 46. A
m accor di.n nd .
2 %é?ry eE, el I G e g 104 ¥l ey of giferen

°h whi ch the end portlons are curved, wth

stehﬁéz%m‘?r S‘tc%m‘%ﬁ Vﬁ‘v‘bh g‘” ”% % Sh‘”ter iate
cu ﬁf '8 Bn ecu eglportion,
wit u‘ﬁg dofditd b &U portio EJ§ the tadius of
cu él{rretb?ﬁwecléhd rhav g an eccen r C

relative 2’ E’e center of the subject p03|t| on, and

44. 'be%hﬂbcba@%g‘tm:%rnﬁrﬁﬁlhﬁh@e BRLLL Qct%@lﬂ&%ﬁe@ Mé:%?@?‘elatwe
to thaWhtér of HEIUBRS: SIARIBA, £orik GRRAME Beud &
corieRporitily 18 %e £k BEthe RebjettThArdME Icaked igQr t1ons.
49. An 1 magi ng system conprising: an ant enna appar at us
45. @G bteBLUcRErdIng th ERIMS B2, lin WAtk loQRDf HERRI NE8 ahfit8infediate
curgat}jcetn drid 2 endlioftioh op@Sth EANCMAY infmadiaRMtiulled portion that is
angidoetoiva g beritereof BrrtiubjecDfbsition rélativie@6l tHRNBEMAcHNEE c@ived portion.
about 200 MHz to about 1 THz, from positions spaced
46. Prsystemhecorslingjte clainp45; i ivhigh grecbrdi pktionb dicc@ctlineny a
first locus of points including at least a first
47. Asystenh according to Clajpod ) tirs whiak thegend poetivhe Breodungadr witlh thee
inteanetliate fclivied gordion hawng ashortenvading of ppesiutesthem the, radivg bh
curatere ofithieend ppdiens.i on bei ng cl oser to one end of the
arc than the other end; a transceiver configured to
48. fsustamenceerdingite elﬁlna@bpam@me sahject pavioy ee ecaentigtspage relative
to thesgantas ef thetsubjectatositine and dewhiekl thedotieemédiate patidn and end
processor adapted to convert the transceiver output
into i mage data representative of an inage of at | east
a portion of the subject.
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50. A system according to claim49, in which the

subj ect position is generally between the center of

curvature of the curved | ocus of points and the one

end of the arc. 51. A systemaccording to claimb50, in

whi ch the antenna apparatus is further configured to

transmt and receive el ectromagnetic radiation

di stributed al ong a second | ocus of points spaced

fromthe first |locus of points, the second | ocus of
poRiShShavel I\ednkisihdttsiBpe 8GR PondiNYg MaHe RS He éﬁl‘B{e@f facing t Jle
intéreed af0ar nalf ¢ having a center of curvature a%

opposite ends, and the subject position is closer to

49 mln%@ﬁag(bﬁ/stbm&oﬁtyﬁgﬁé 2 dhtdrivaphbAetRtcBRligupittto@fansrhit ®ward
and exeivd frefCa subjact it HUBHRIpEMOAMAVIRG alc@ntel dld¥rSrhagrelic radiation
in aviequUentheangebf stmiut PEBMHE @abdut b FHEERIM bbﬁtlcfdsr beedTfbm the
sulsject positiar arsl digtBbutéd slyag afirshbeos of pbihtd Pclbial Gt fedst d fitst curved
locuk biopoirds haviey a8 cemecdficoyatuhearahdefiting aGirsttaiehdvingsdppasite ends,
withiititehs ubleet positioa hdingfcldsbetoae end ofihe apaibhae thetdilied wgl; 4 he
trandsieiyet cqniglred tmopebate the anfairampasatsdindPrdduce kAionpas,
represepatichoftthe rdceived eddiatiopassiesprotessogdtapted tothreeridind of
trangssiver puputinte innage datrereptdsentativecbf@h imbge ofet ast apatiorbd.the
subledyst em accor di ng to claim33, in which the one end

of each of the first and second arcs is adjacent to
50.vheysteshaeoerding toreain Aein whichtthe sytiieot positian is genaraliyaiebagen the
ceey, of suvatvERyPhibe syriedippesorfiprints ar@l the aneiendgf ted argnt enna

nlts configured to transmt ward and receive from
5" Qcorﬂﬁﬂgat% &8¢in wﬁhtth%ﬁnteweﬁnatﬁwﬁ &irther configured

to trang e‘fyeflecsﬂ Fﬁ ieyaqiaf Sistbutactalena®seoong locys of
F RS BQ 9'%/%“% a'qcld%ﬁ# R9TEs bGWrisg @ second

pon
%Cf ?T P o5 ?%’ A% 3 Eenity G ICUglUER aNdenppsie
3591 ﬁrég ?hg égﬁwﬁﬂog A is glaser eane@ =X aondaqrg thap;the.ether end of

thesec?nd 6 the line of the array, at | east one antenna

2 A Rl s

énna apparatus and produce an out put

53.'4 Et‘éﬁ’%&:@&fl firﬁ gf ih Ghich La8 rc@fr\ eoﬁggng f the first arc
withl) Qﬁné%% o Qs@é? ﬁroﬁegﬁq? 5@ i ut'put "

into 1 mage datarepre enta rraeof at
54. )87 8erPadeBididgP c’fm QnWH %hne%?soﬁ%s%@%h%ﬁ%%tﬁér%d of
thelfifst Gl thd othlelne f dd8nd hize of the arra

rectilinear. . A system according to cl ai m 56,
55. iarsywiehCatcbra e&tb Bﬁm‘i’ﬁS iR @hRh tYorleSerdlof E8ED4F thM rE! éHdl éécond
arc§ lsradpsdentd th P PN P bPthB Grst BndFsatod Bis. | N

the line of the array includes an arc having a center
56. oh iragii@bysten spapethd: B Brh 6f SN ChitPOsihired to farbni
towpiduaral reteiveoforaatsabiget inl8istisject PosiPOrs efbcabmaghetib eadition # £
frequen@raege aftabant 200UNIdz &naoat t EHatfionepdsition epaed frofthe Aubject
positips eddastibotediimthetaorag lalingiab@asti alineheadh dnfmna nhi€beiAg oriented
at afixed sngle &pithedide af thegrray et keast cae @ntedina anit Being enivate dtyan
acuteosnglattotthelireudiftecarrqyo s trahsmeive6donfigureyl ¢4 eparate tray shiterghat o
apperajisnarsiroduse\ghiostput reprasegiaties dftharcenedradiatiors anday
proegisgergadapteddn gertvedthe inanseeivenyoutpdiRintoinege deta rejreserditivg of an
image otatdeast 8@ortion ofwheshbjact. | east a portion of the

antenna units are oriented generally toward the
57. hsytemracperdingito Aaimeds, imwhigh thertina of thedimay istrectiinedarm 56,

in which the array is two-di mensional. 64. A system

according to claim63, in which the array is planar.
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65. A system according to claim®63, in which the array
extends in at |east one direction along a curved
line. 66. A system according to claim®65, in which the
angl es of antenna units vary along a |ength of the
array. 67. An imaging systemconprising: an array of
antenna units configured to transmt toward and
receive froma subject in a subject position,
el ectromagnetic radiation in a frequency range of
5824 8ytterd 6cdMiiBg totaM®at inlwhi i brhy
cufvégﬁtt he subjgect posf ti on%tggi]g?gcﬁttﬁ?%ﬁ%ve%%?Iﬁégﬂ%ﬁe‘uy
array along at least a |line, each antenna unit having

592A g st acadidiRg toadldiIs80IM vilieh the NSe &fthé BRayinEliades # arc having a
cehteasftcutvatur@giaRaa frobiithé Sulijest bogtich, Bh@h PRkali®y dfeRtcRhh QR
disposddretorig the aafaré beerasd atyan futd AigRcreiayes toap@bicgur ed to
operate the antenna apparatus and produce an out put
60rAepystse at@tdingtoafaim!se, inavdhvad antathatnieriispaset #long the arc are
orignted gerswally dolesptl dte subjectpositient t he transcei ver out put
into i mage data representative of an imge of at | east
61.A systam aenording totpdairg 5] ibcthichdBe argisy sftambanne waitsivangalong a
lengtheaf thegarrayi n whi ch at | east two antenna units have
different circunferential orientations on the |ine of
62 tAgystam ageordiy toalaly S6eimvdiahar thasta pertien af the gdteniaunits are
origifed-generally igward ther subiest resiticne at | east two ant enna
units is also oriented at an acute angle to the |ine
63.4¥ syt agceEing toclain 58 ia mighdlbe aral is gve-gimansionsle7, i n

64\'){:i cg the a Ieaft %ne, of . the at |east two ant enna
UhPPEN 2ecgialng 18,cialm Padn yhichihe ai@is 81A9Pe to the Iine

f t 1. i [ t i Sing:
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alo g ngg 'We froma subject in a subject position,

e s R

len romthe g’ubj ect 22 position and distributed along a
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freqieh&aRgd 8t dbouP2GARAL \d't e Hg%iﬁﬂfiﬁgns 08480 fhe subject
positM&nH Rfstributedilin HRVARS 5 ‘Ha?(‘i}lgl{ége S 9" UNR having a given
orichididh 3k e [ ARtHEBIMAG  at | gg&%ntt atiké d ent'driéntations
on thellif6 bf BB afrbRESHMEE&Vdr Cohitftiréd th @RBAIPRE RntchRA Y5 atHs and
probiideSdn oUBRt erP@sentdtiod oFtRE reteRRS PitihatidA! dhdRPSrbdsRbh acitbddo
coren tHettdneéeived BlipdtinRdmbge 888 T&r8sdnfive 8NAEif@e of at least a
porigrpéfitied stbjednen the antenna path is in the second path
position, and to produce inmage data representative of
68. &rsystergEcofdingtio tiems 67,dn phich iabRastftwd BRteanbiGthavd differdnt
circamfdrentiaberizotaiiongon thedihaiofthé Brraf.ur t her conprising a
second antenna apparatus configured to transm't
69. Asysteoh smordingde chaien 68,dmwhich tHej atddast ond dfehesathgat two antenna
unitg issdlsd onenteslat ag asute@epledo thedineof theraargpet i ¢ radi ati on
in a frequency range of about 200 MHz to about 1 THz,
70. fysystepascoidogdo slpiaréd i whinh theeat dasst eret of prussattiéashtvarahtenna
unitgissaleq erigntad atlanmguts apgledn thellioe wbthefarrapoi nt s spaced
fromthe first |ocus of points, the second noving
71. fp dmaging; sstasy Fergprising: afirst gntenma/anpgratesctrafiywad toichnshit
towpndrand regaivefran aspkied g svkieeippsition, electiemagnetio tadiatioe i
freqyppyrangesof abaet 200dMiizieabert £FHz diem pasitiens spacep &patthe subject
t he second antenna apparatus. 73. A system accordi ng
to claim72, further conprising a third noving
mechani sm adapted to nove the second antenna
apparatus al ong a second afterfha path. 74. A system
according to claim73, in which the first and second
antenna paths are on




opposite sides of the subject position. 75. An inmaging
system conprising: an antenna apparatus configured to
transmt toward and receive froma subject in a

subj ect position, electromagnetic radiation in a
frequency range of about 200 MHz to about 1 THz, from
positions spaced fromthe subject position and

di stributed along a first |locus of points; a first
novi ng nechani sm adapted to nove the antenna
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moinlgeitnantedisd padtinina drBEdEHeGers® Rtha bAeRRa pAR, MR ELS first
pathgRkitibioand &B8econd patht Foeltiberangendonguilee donftggreans bpératelthe
an@enh2apEratppahat the anwhea phthes ANhES_NP pAMA pobitibm) and to produce
imafjef data eptespoistive ez imagaiicht |dabiea p&rtgn ofanelsibjéctt and
second novi ng nechani snms, and to produce i mage data
72 rhegysteseattdingtoadairar 1] foetye cofmpesing eastoral gieting @pparhtus
configereslib frexsmit tb&ardrarsiyrstaiva fame arsdbjad it thecubjent pisition having a
centr elrctramagnetig edtatiosina fomusocy, rabgeeofapetie?00i Mid: todibgt 1 aHz,
fromaesitionosracediiipro dhe pbjast pesitionragd distributgd didng ssazped tocus of
porg@@ﬁ&sﬁr@mweﬁlrﬁms of paints dhelsenpnd alaying nidebarismsioving the
firshiewRe eeghartism andithedirstianienna arpasatoe redative (d thg seewridamicnm
apﬁ’%ataﬂa?@tié'a? santroligs wenfigvesciiaroppiate e secand@ntanna apparatus.
aratus and the fi rst novi ng nechani sm the
732 pegerging toigkim ¢ Heher sAMPERIRG @ thitd ropuincamechenism adapted
to @% 8 SRERARAAGISTER RBRATE @@ng a§rafq>rtsirﬁnfqnﬁ@ PBHY ri er on
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to d?.)‘éﬁ;lté ’ch%%te?ﬂ@%ﬁ rau qmén ﬁe §Htléhr%c tlﬁ’%‘cih i t|o bround
theldBp, BiSd fRRCAHA Vet @\ﬂﬁf ebriEE o }t& rbd
repRRBEAGMRILT afl nﬁ@% dt \eaSt a pHiGNERanP&ldject 2 Secon mDV' ng
mechani sm adapted to nove the second ant enna
76. Aysteat mo@t@rta cRINS 25,0A WhRA R AdjdReik  Pamethe sy Q8MtiMtuding
a chritihabusdiibRRNGatR Bas@aﬁfghhroagﬁ fhierstibjeBii 08BN BAD 2 BhHigH extending
alomgithp tfiesd ahtenh@psth L4 i vhish tHERECHRY MBWARG RetRardistddBpted to
mo¥e the tbarrien tvith the zmpgnk abparaius afd tHe it mbvirRahédhanROthad
contrhiter Surbhjee béing omifiglied to apetatedissedndl enoiby enechigisid €5 poxition
the ierriengn thecshbjeriyrattadavitshreara doomitle aatjedt pasitigpprioatalsitiating
opesaivo i thei antering @ppareipp osidtte pbéitiorf the Sarridi aveayt fram tharsaibjaet path
dowristreayu fijoandhe palgedt ipositioraafr mitabmg opdrateon of tef angernedipparatus.
operate the antenna apparatus, when the antenna path
77. A imagiag systane pemprisiriat fi firshancksesandiartbena dppamtusodfifured to
trangmd tekard mad neselvadrome hukisct insa sulbirtt pesitipnoeledionmagagiic radiation
in adepqpeneyyarasceiahout\280 MHz tarbbutelgBHz fromt resrestive posjiions sgated
frorg ther sybjest pesiien;. a firt mwmf@e@mnmwtadgo meve the firstzntenna
appRFatesalengea tishantenadath; & seeerid menirameehaniser adaptediie move the
seconq afeRAANRGratiscHIY S 5R%00d ARigENa Prih Spaced frapithe Bisbantenna
ant enna apparatus between a first antenna position in
which the first and second antenna apparatus are
adj acent each other and a _second antenna position
spaced fromthe first ant efra position. 79. A system
according to claim78, in which the first and second
antenna apparatus are also adjacent each other in the
second antenna position. 80. A system according to
claim79, in which the subject is a person, the system
i ncl udi ng



a continuous subject path passing through the subject
position, a first barrier extending along the first
antenna path, and a second barrier extending along the
second antenna path, the first and second barriers
bei ng adj acent to each other on the subject path
downstream fromthe subject position in the first
antenna position, and being adjacent to each other on
the subject path upstreamfromthe subject position in

pathh 8 tHRGASVhANEQIARM REBPIItO Fhov8 the A rhdTREY MEcHENRMEARG the first
anRARP BpSeratgs infdfiraNdiRBih ABMRT A 48bj6QPbsiBH, 8@Ad blapted to move
thd $eRBAdTbvih@ WRtcBanigth dnd Beele¥shd Ardéhna a‘bBS’daﬁE in b Beébnd direction
oppssite @ firptafiretiodnarbdid the sabjsct Pbéiion; Bh@ 8 bRFMEN&@nki§ured to
opéerath té botenna AppRrAtLS WWenehe 4raagR @ih igpiteréRtd¥itiéns Sround the
loopband firdt shidsecérdanvPepinbtiEnisrRPasER Prédute iMgye ddidfePfdsentative
of aoisdge @h atbleakt dipsttionlwithedsubjeoing a first arc having

opposite ends, and the subject position is closer to
78 ohsystEmal accfordirlrgatoa]iaimt?ﬁain vitieh thé bentrofierds cenflgu@als eparete the
thidandvingumechanism to peavattiee firkteararseenmbardgparappastaiegtween a first
anfenoipesiticann which the firstiand sentralt anfennafappiretus eceadjestnt each other
and agkeandamtenan positipr spaeed fiom dbafysleahtermapositien.t t he

transcei ver output into inmage data representative of
79 owsystayaccerding to]|ciaig t78ainydviahi tha fitst andheecourbprienna paratus are
alsgﬁgﬁeeﬁ &aebpiherg theosaspad antenna pasitigni ch the arc has a

center of curvature,_ and the subject position is
fesn # B’éfrewl@ SHim 8. ip afichrthe pubient {5 pRTaoM the systeay igcluding
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82. @ 6lehPIBROMIIG 6 clamd BALH AMichhedark r«rgguee@aér 6f0BRLRE, and the

subjdR0pbsitP0s dierdly beﬂ@éhtthécéﬂrgr of BUOAROS It SBand BRCSHH end of
thefak@m t he subj ect position and distributed along a

first locus of points including at | east a first
83. éuaystech dopondingab claivh 81,9n vbich tige antereatapbaiustsfurtibidodfigured
to tspamit dnd rezeive lklecttembgrietio fadidtien slishjbatd gl se20ind arc spaced
from dredirstiang the sevobdh ercchabing @tcentef bieainaxture @he eppaitagngd, iad the
subjegtipesitionns alpe dderyito gnaendafithpe seqvap arstban theiotter ehd bitae
secoed@icved radi ation; and converting the output into

|rrage data representative of an inmage of at |east a

84. pswstearaccotingtie claithf&dn whigh thersulriechpsitian ésovedivern the first and
Secen&fi®s-86, in which transmitting radiation includes

transm tting radiation froman antenna apparatus, and

ASYERY ar&orﬁmtetﬂra@h% it whigh € line cennecing the phe endefi tomfirsharc

W'ﬂh’ﬁeﬁﬁ?é af thp parond @& passes theaugbdhe ehiedheesitiampr i si ng

novi ng the antenna apparatus in a curved path al ong

the curved | ocus of points. 88. A nethod according to

claim 87, in which noving the,antenna appar at us

i ncl udes 24



novi ng the antenna apparatus along a curved | ocus of
poi nts having a center of curvature on the opposite
side of the center of the subject position fromthe
antenna apparatus. 89. A nethod according to claim 87,
i n which noving the antenna apparatus includes noving
the antenna apparatus along a curved | ocus of points
corresponding to a shape of a subject that is
eccentric relative to the center of the subject
position. 90. A nethod according to claim87, in which
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apRedinihin g eureer path aigng thei aairvedriodunof pelets. t ransni tting
radi ati on from positions distributed along a second
33 |ABaisod cenling to daim@ddinfwhich mping thesintenna epearatis includes
% 59 fesantenia appeighls Alenguscusyedderustal ppiRtshadina g cgnise oloavevature
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02. AGHEREd chcoF RURiR 85, RWHidh tRE A0 IBBL‘fj &Y F nes a first arc
haviHPstpasiteSendd Bthe MatiRld %é‘%r‘ﬁbﬁ’él pésﬁio ng il smon
clos¥itbnd diRI AMEAHE th=ARRABAESHd. NC| I rst an enna
array and a second antenna array, and nmovi ng t he
93. Alth@RERactBRIVigRtb Whairh 92! iHitch tRaRYInAhgtrBGatdr ifdiuddttRRBAitting
rad@tidredyorh Positidrisl didtrillited ﬁﬁrﬁb aB¥doRd 1dcDS obSRE dpatRt #BRRhe first
locuar af pyints tha seserNoclsast Points1Bcllidiigh sedtid Ta6RH theds 66points
forrhiay a3gcoreisgpe havivea cartérasf subtueEntBdpipositesials| 4 itioning the
subjeet pesitiontifutudes positionidg thi eulsiedijpesitiorpElssdr kdeneréetd d¢f it second
arc thesike ttheecrandf dmnsecand ang, 97. A net hod according to
claim96, further conprising noving the first antenna
94. Amnetlyod dbrddwrto alathh §7.dh whizhirmadving the dntanmmr appiarads includes
movYingsiheiaptenna bppasatus plobe rgrvet tees of mointh bawntba eatter of curvature
on the seme sidewlhthe denter bithp subjestpbsifiersad the antehamapdaestus.n
the distal position. 98. A nmethod according to claim
94, in which the antenna apparatus includes a first
antenna array and a second antenna array, and noving
t he antenna apparatus includes noving the first
antenna array in a first arc and noving the second
antenna array in a second arg, the first and second
arcs having respective cenf@ s of curvature positioned
bet ween the center of the subject position and the
respective antenna array.




99. A nethod according to claim98, further conprising
nmoving the first antenna array between a distal
position and a proxinmal position, the array being
closer to the subject position when in the proxinm
posi tion than when in the distal position. 100. A

nmet hod according to claim94, in which the antenna
apparatus includes at | east one antenna unit, and
nmoving the antenna apparatus includes pivoting each
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the internediate curved portion having a Ionger
102. AGhétRodicceingb dlzfin BBAR whith midtHgtRe QhteRbd NiHardi®s REludes
motiRg trenhterP@ appAratis aldhg-a AnRERLGRE oR iRk Waliflg b @eftePbBurvature
on 48fde of thevdntahha tappdiatis bbpdigte frash tAé téMer dTefect position.

transmtting radiation froman antenna apparatus, and
103. Acedthochapcoaittigat ickaim 1 0Z; linidraish twtaﬂrﬂ@pparamrrﬁmjde@ At lRBst
onesamtentaamitsaraipavied the antehaa apfdnads fnglutibepivetingRat!s bt8nna unit
abauba ipivgt axiecarsspoiing ta fiEacaitan of cutvaturewf tectupaidhodils @h oints,
wherhly eanth antehna nhit scapdiaatoss atieasc godioni o tte subjethosition as the
anterina ysdipiots ahout thg pivobandsri t ti ng and receiving. 108. A

nmet hod of i1maging conprising: transmtting froma
104 Aarstimdsanconingds cleiny 103 frawbidh pivoting each abjeens upibistitidesn
pivatioaeach antsis wittabout a fikedgiMst eds. positi on,

el ectromagnetic radiation in a frequency range of
105 Amathazascandingtte claisn 8. in wiridh traseritting meg iat%e incitiea transmitting
radigfigihalang # eerved logws efireints having %@lur@htypéélﬁereomemr@gfscmature

| east a portion of the subject position; receiving

fromthe subject reflected el ectromagneti c radiation;

produci ng an output representative of the received

radi ati on; and converting A% out put into i mage data

representative of an imge of at |east a portion of

t he subject.



109. A nethod according to claim 108, in which
transmtting radiation includes transmtting
radi ation fromat | east one antenna unit, and scanning
the radi ation includes pivoting each antenna unit
about a pivot axis. 110. A nethod according to claim
109, in which pivoting each antenna unit includes
pivoting each antenna unit about a fixed pivot axis.
111. A system of imaging conprising: neans for
transmtting toward a subject in a subject position
1063VinBHod a6QNEIRG to GhiRCTOBORREMS! thhshtHhAkHigRor Ncifdes transmittin
radidtRe RING)a IbERAR pbihtsd20IG ah HileMidaiatd CurdPbrtich didan rf'dclﬁri}vec?
pofiGA ioh ieadts efPE¥aRSlinferBYibid& uRBIpBRfon PREH the fHierffRdiate curved
pordios havikgh Rshgel @8Wis af cdridtare thACHE ratfiusdticOhaturd 161 tél Ehd
podibnd.east a first curved | ocus of points having a
center of curvature spaced fromthe center of the
102.ubpeitibd peirdingty; claim@ales, ihahidhaeebmiting radiemdr ilGudes transmitting
radiation dotm aredrteviaaethpelab s amhmgesieihy eadiaidh aicluaes retermg f or
infpmatioc omgn anteond apparates) treseathad fvider aimirbiag hesvinigtlee antenna
appaxaiuain aoyrvechphtiveleng tHecandemd\reetmaitatd bievalipgtidnsi ofitte locus of
poinisetyeing trarsmittiop ped moeiringve of an i nage of at |east a
ortion of the subject. 112. A system according to
10&4%#{1% of imagingigbmnrisings tansmiting ot a Wansmissionrgpsition spaced
fromassubisichipesitiondeward & sahiestrin thermubigohiasiion.sslecinothaghetic radiation
in 3Eearenehiange ekabpuhdP0 Moz fa akewt | Atz asesningthe radiatiamreansmitted
fromdba franpsiissianrosiion eiess alleast B noBieprof therrybisetesitipareceiving
fromdVs ppigch eeflaried glestrompgnetia ragiation; REoQUSIngE quinUb represegtative of
the,raceivar radiatiqny e convering Heoulpit inteimads ata representalivg of an
im3ge of At feAg} 2 ppfton of t Eht according to claim 112, in
10%@%@%&1 g mr:" nslio];? ﬁmﬁ‘é&i{ﬁ, fﬁ:ﬂzragnt iefrr]'lg?' ,g\tgq[:r)lgr atd‘%g trla%smitting
sl %@E& e i e B ot neiRg8 PP eac
anton tobﬁﬁoasf’lf’%t I*de of the center of the subj ect
1Rt R adchfRg th 3 j ,'?rﬁ‘%h@ﬁ%?rﬁ“ [Sich 2hteling it taee™
pivafig¥ath Bhkehir @.ua.—,\aau”? cd R HHEhEAIEnY of oAy
antenna ~apparatus i urther for noving the
rdpaoédﬂe%t in a subject

1112855453 &P@#ﬁ&%ﬁkfg O Barf2rRfhe EL
poRINHaSIRG A% fr,teféc oM g&%‘%? didtion liH%é %&eﬂ gj n 30& about 200 MHz
to fREENTHE GrohPpditlohs sp&teh mctﬁé‘gdt%'e& oSt riluted along a
firsP8&ist df PBintslifdctudiny SMSdE TRt @y U ﬂ‘gﬂ na cdnfter of
curdtinehspabiRy R e defifer BDHE BGhjE PodiidrE Midns RirigSronPthe
subjdix FgNeéted BlechiBiadh@tié PRIiBDh; PREkMs ARSI 2Rl R Aepresentative
of thélfe¢eiled RRAitBioR anB Pheting forkBMIdMGhg@h® bithal ihfoYmBde &85t er s
représeltdlinecdf wh émagdel 6. at RaBYS PRGNS Sibjektt 0 clarm 112, in

whi ch the nmeans for noving the antenna apparatus is
112t Aisydten according vo dlgint Hie, ianihiihrthe MeRRS R SnsAkiBRG radiiation
inclodesvadariterciasappérans| atidsthe ddans ¢or deceiigaradiafiortbtivddsUhe
antemmazappachiuso thetshstearfurthen aopisitginssnsPP@sTihg therapfanhb e
appaettsein a aivedipathsaltngetbe cposd toconof phints dukingtehemitting and
recaigiogr ding to claim 116, in which the antenna apparatus

i ncludes at | east one antenna unit, and the neans for
11304y 8y sig/m teheording tnelaimaldgainathic the mieans foe mofiag the ardérinag
appaegtirs iafitrhenter moving dheoantermagEpparatusd angcocunesijondion goitis
havinges castar of cuvateigrondhe pepastte side of ibacertdr éfdloaisubidct position from
the gafieApa appA@kE®by each antenna unit scans across at

| east a portion of the subject position as the

antenna unit pivots about the pivot axis. 118. A

system according to claim 111, in which the nmeans for

transmtting radiation is 27
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further for transmtting radiation along a curved
| ocus of points having a plurality of different
centers of curvature. 119. A system of inaging
conprising: neans for transmitting froma transm ssion
position spaced froma subject position toward a
subject in the subject position, electromagnetic
radiation in a frequency range of about 200 MHz to
about 1 THz; neans for scanning the radiation
114, 1785Y8@hi ARErdidgABclalt€ 112, ANRALS ﬁiec}ﬁeé?B%rtdq&ﬁhe%ﬁé QREnAL
appRaws iFruRNrforQRoviHg the AneHRA 853aratBO8lbhd 9BurvER R8s 5%oints
corf&pehdihged 4 &ipelong sabjbitedt id &bt RILRE & thE QERBPSHhS subject

podish. at i on; neans for produci ng an out put
representative of the received radiation; and neans
115. oVsystenvascbidig to tlain 018, Pibhitithe rhéerg@ordadving the antenna
appaegtue Scfoitiadriforenafingithe antegea afpasdtud 8854 a auREd loc@ofYoints
hatifigea pluksligodf centd@f chdrvatysd.em according to claim 119, in
whi ch the nmeans for transmtting radiation is further
11§. drsystearexeoidingrig clamd il £2, irowhiéh thennadank éarshovingeth@ Bhierna
appanatus isdahes darmmiving thé enteant appacatus alond a daerseglowad of@ints
havingh cemercof garvatire omd side ofithpiantennaappsarat®8 opposite from the center
of the subject position.

117. A system according to claim 116, in which the antenna apparatus includes at least
one antenna unit, and the means for moving the antenna apparatus is further for pivoting
each antenna unit about a pivot axis corresponding to the center of curvature of the
curved locus of points, whereby each antenna unit scans across at least a portion of the
subject position as the antenna unit pivots about the pivot axis.

118. A system according to claim 111, in which the means for transmitting radiation is
further for transmitting radiation along a curved locus of points having a plurality of
different centers of curvature.

119. A system of imaging comprising: means for transmitting from a transmission position
spaced from a subject position toward a subject in the subject position, electromagnetic
radiation in a frequency range of about 200 MHz to about 1 THz; means for scanning the
radiation transmitted from the transmission position across at least a portion of the subject
position; means for receiving from the subject reflected electromagnetic radiation; means
for producing an output representative of the received radiation; and means for converting
the output into image data representative of an image of at least a portion of the subject.

120. A system according to claim 119, in which the means for transmitting radiation is

further for transmitting radiation from at least one antenna unit, and scanning the radiation
includes pivoting each antenna unit about a pivot axis.
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