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benefit of priority under 35 U.S.C. 119(e) of US
Provi sional Application No. 60/763,256, filed January
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Enbodi nents of the present invention conprise
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Eis C when side f is a double bond, wherein R7 and
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bond, or b) Dis C, and E is-8R7) or N, when side f
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- hal B98P the target size, orientation, and shape. Advantages: (1) band
limited and time limited events can be localized on a resolution grid
approaching the optimal limit, (2) following the transition of the
wavelet maximal decay across a range of scales allows the
characterization of local discontinuities - a significant aid to target
measurement, and (3) the analysis using wavelet transformation
corresponds closely to the physical processes, providing a more
appropriate framework in which to view dispersive propagation than
traditional methods. (Jouny, et al., 1992, 1994) (Fargues, et al., 1993)

[0008] The extinction-pulse (E-pulse) discrimination scheme, based
upon the singularity expansion method, is commonly used in ultra-
wideband radar target discrimination. This technique can be used if the
scattering target produces a significant natural response in the
frequency range of the radar. The electric field scattered by the target
can then be divided into an early-time and a late-time response. The
beginning of the late-time response is defined as the maximum amount
of time required for the last scattered radiation to travel from the target
to the receiving antenna. Early-time corresponds to the forced response

period when the excitation waveform is traversing the target,
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WRHPHRMBRe, M) -C(OR d, n) -CORRd, 0) -CO 2( ERTUSEYY)7/002686
NCONR d Re, p) -OC{ORd, g -C(ONRdRe, r ) -NRd
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RO, dasatlvieinéags of using tize knde-biore Biporse fechniggete is that when the
target resonant response is available, it often has low signal strength.
Researchers have demonstrated this technique to work reasonably well
in noisy environments; however, if the SNR is too low, ambiguous
results are obtained (Mooney, et al., 2000).

[0011] A more complex method using the higher signal strength
early-time response may be desirable. The early-time technique cancels
the frequency domain sinusoidal functions arising from aspect
dependent temporal positions of the specular reflections. The early-
time technique can yield more explicit results; however, E-pulses must
be defined for the target in each different aspect angle. For optimal

target identification, researchers have developed methods that



heterocyclic ring may be oxidized; mis an integer
fromlto 2, nis an integer from1l to 10, g is an
WOROBP8Prom 1 to 2, r is an integer from 1 t&CE/USZHI/002686
s is an integer fromO to 3, or pharnaceutically
acceptable salt, solvate, or prodrug thereof. In an
enbodi nent, Mis hydrogen or-a-counter ion selected
fromthe group consisting of: sodium (Na+), potassium
(K+), ammoni um norpholinium barium calciumsalt. In
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al kyl . I'n another enbodi ment wherein said conpound has
Fornula la, Ua, IHa, or IVa, Vis CWis N Xis C Y
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bonds, and sides b and e are double bonds, and R6 is

sel ected from the group consisting of hydrogen and
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selected fromRb. I n an enbodi nent wherein the
conpound has the Formula Il or II1l, Ar2 is substituted
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an enbodi ment wherein the conpound has the Fornula I,
Ar5 is substituted with 1 to groups i ndependently
sel ected fromRa. |In another gnbodl ment, Arl and Ar4
are unsubstituted, and Ar2, Ar3, and Ar5 are each
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fro e group consisting pf: -Cl-10 al kyl,

- cysu2a#! Kyl stil RRbEIR ©BfY Is to provide cooperative detection,
discrimination, and tracking by UWB radar sensor networks.

[0022]  These and other objects will be apparent based on the
disclosure herein.

[0023] Embodiments of this invention utilize UWB radar low power
sensors deployed in a strategic manner and integrated with wireless ad
hoc networks to provide a long-range detection capability in harsh
propagation environments such as cluttered urban areas. The sensor
network provides constant monitoring for intrusion detection and
relays the information to a destination far from the area of strategic
interest. The sensor nodes employed in one embodiment use UWB
radar signal reflections at a fixed range and give an alarm if there is
significant differential movement at that range. This sensor network is

for short-range applications in inter-node communication, exfiltration
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-O cycl oal kyl, -O phenyl, -0-C 1-10
al kyI ene-cycl oal kyl , -0- C 1-10 al kyI ene- phenyl ,
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per hal oal kyl ,
that communicates with a remote monitoring station
[0024] Detection of motion for strategically important areas is
extremely useful for infrastructure protection as well as network-
centric warfare applications such as sniper protection in tactical
battlefields and silent monitoring of insurgent activities. Also, the
ability to detect various chemical and biological agents from a long
distance is of significant importance to various government agencies.
[0025] The strategic ad hoc low power UWB sensor networks of the
present invention can be used to reliably monitor a wide range of
environments for civilian applications such as habitat monitoring,
environment observation, health monitoring, home automation and
smart home/ office environments. Detection of motion can be
extremely useful for border management, infrastructure protection,
and network-centric warfare applications. A need exists for a rapidly
deployable, self-configuring, sensor network, which can report sensor
data to remote monitors via radio link. Wireless distributed systems

are also used to reliably monitor a wide range of environments for
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C Yis N Zis CGR6, and sides a, ¢, and d are single
bonds, and sides b and e are double bonds, and Gis

wherein q i s BRIBFRESCRDTIABY OFTHE INRAININGSde f is
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4, 4—§piirr?blhy bf fehinylention.
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[0029] . Figure 2 shows another configuration for a strategic ad-hoc
low power UWB rear guard sensor network

[0030] Figure 3 shows block diagram of an exemplary sensor node.
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are optionally substituted with Rc; Rl, R2, R3, R4,

and R5 are independently sel ected from the grou

WO/ QP$Mg of hydrogen and Rb; R11 is sel ect e®GIfERP07/002686
the group consisting of Rb; R20, R2 1, R22, R23, R24,
R25, R26, and R27 are independently sel ected fromthe
group consisting of hydrogemr Bnd Rb; Gis wherein a) D
is C(R7XR8), Eis C(R7) or N, when side f is a single
bond, or b) Dis C(R7), Eis C, when side f is a
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sel %sf;&&leforf%&n U RU GRS dth R, aPBrobut to AR-path
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-hal ogen, f) -S(OmRd, g) -SRd, h) -S(O 20Rd, i)
- S( @emmnm@nSQrS)emNmmrtﬁéWB(qlrctmm radlglte.lq«cﬁzl:

Egcg%gggwR @@@}? dat)ect wﬁ’% eo 09502 N@@é@}‘ﬂe

%(g)NRd R, t) ~NRd C( O ORq, u) -NRd C{O NRd Re,
vv) CI:FS x) -Cl1-10 al kyl, - C2- | oal kenyl,
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of sensor data to a mother-node 12. The mother-node then relays the
information to one of the nodes, e.g., node 14, of an ad-hoc network,
which relays the information to its destination 16, enabling long range
monitoring capability. In an embodiment of the present invention, the
wireless ad-hoc network nodes relay only the information from the
RGS nodes and no processing and decision making is performed in the
ad-hoc network nodes. The nodes in the ad-hoc network amplify and
forward the information in order to improve the communications
range. All the intelligence regarding the strategic area of interest is
provided by the RGS network.

[0035] Figure 2 shows another configuration for the present
invention that combines the RGS nodes with an ad-hoc network node
to directly report the sensed data to the network for immediate relay to
the far destination. For example, RGS node 20 is attached to ad-hoc
node 22. In this configuration, the RGS nodes combined with the ad-
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i g ?}%‘ce% aﬁ%{ﬁ@'&%ﬂ %}gé?y %]th}%hggd' 51]8&99511&1 broduce a detection

al kylgane- cycl oal kyl, -S-Cl1-10 al kyl ene-phenyl, -C1-10

al kyl ene-cycl oal kyl, -C1-10 al kyl ene-phenyl, -am no,

- NH(0391.- 10 Basdegd 9n emiftiDg- 4@l detepting veryNo® anmpditude and

al kyl ) (C 1-10 al kyl ene-cycl oal kyl ) HCO2- C1- 10

aI kwhortmagf imp ey fhendystsra |a8§|rra9lm) avex wpHy. gensitiye
SOa- cycl oal

al k?}}’%‘ﬁ‘ eyl gg@g#‘ey hg(aéfu@te_’clfyﬂl?g%th r,ecelved signals and
i S( Q?ﬁzﬂ@éfﬁ;r{%efk&%l bkow §ﬁa@}w&rﬂﬂﬂff&rem materials. The hardware

al kyl ene- cyc ereln , keny , aryl,
het gyaeRayd 1.s \aﬂyl smeall al K4 103V puper asquisgthenizaAvgrage
substltu -4 tinmes with a group independently

sel eamlesioﬁs &tmmcested]NHRmaldm ardripadiimerits ark betew 10
c0 npn?l%?gwgzts Egcri rgtj'cle gpr(elaldegver Fs%?eral glgallwera%g dv1¥u%lly e?lmmatmg
both interference and interception.

{0040] Network operation uses ultra-wideband (UWB) signals by
transmitting wideband, ultra-short pulses of radio frequency energy
and receiving those pulses remotely. UWB communications uses short
(<1 ns) pulses rather than a narrowband carrier frequency to transmit
information. Much is unknown with this type of carrierless RF
communications with respect to capacity, range, penetration, and
reliability.

[0041] Motion sensing is accomplished by continuously measuring

the environment and alarming when a change occurs. The micro-



hydr ogen, and one or nore of R23-R27 is independently
sel ected fromthe group consisting of: -Cl1-10

WAIZRIY/0208) c| oal kyl , -heterocyclyl, -trifl uoroalPkylUS2007/002686
- hal ogen, -nitro, -CO2-C1l-10 al kyl, -Cl-10 al kyl ene-CO
2-C1-10 al kyl, -C2-1 O 81kBOyl eHe- CO2-C1 1Cal kyl, -0-C
1-10 al kyl ene- Q(O)NH-C 1-10 alkyl, -C(O-C 1-10 al kyl ,

-C(ONHC 1-10 al kyl, -Oheterocyclyl , -0-C110
al kyl, -0-C 1-10 hal oaI kyl, -0-C 1-10 perhal oal kyl,

Bt PR s i capaliis due ot

- S hedledefised Yange t@s Fok@xamiplé, ar IR blekbromad &thfe
-S-C1-10 per hal oaI -S-cycloal kyl, -S-phenyl, -S-C

1- 10vidh ktylpeaeseymgwatgk:ou om%alpr(aeuyvaerfenpﬁéatyomnd

- Cl1- 10 _al kyl ene- cycl oal kyl, -Cl1-10 al kyl ene-phenyl

- NHfesilibesy Al gation mﬁ(ctglorl@ltgq e fencelwp wld beigriored. Any

a1 ol peeate Ry pERRRES Bt phovie diefegts i pmee

Z: t a(te%see%%{: Iuﬁai Fw‘égg)d%ﬁ% %en tration as additional

- S( @eté‘dib!rm'ﬂd(&iscnﬁﬁﬂah&ﬁ Q)foﬁhaﬂx@narﬂsadeeeﬁsm evitledeky| .

I n anot her enbodi nent of the conpound of Fornmul a

(1 i eppfigacsd RithiwinetesReomaneninydonyerallamdewate weplagement
of R23-R2? i.s independently selected fromthe group
con@ﬂ'@tqeﬁ’ﬁr%ﬁqg -C1-10 al kyl, -cycloal kyl,

or oalk hal ogen -Cl-1 -1~ .

" 2ot AR SR B i e

aI kﬁhforrr%t@n]ak;&ltthﬁ{t?@&er%geu%rpaﬂal}gs @Jf IfX(‘lar return signal
-Q(O-Cl1-10 al ky 10 al kyl, -0C
hal ehkiadteristits (B}ieclﬁi)cdblgrr fta«b@@lldﬁ:)d usef@ t@ydléteahkw whether an
- G- phenyl, -0-C 1-10 al kyl ene-cycloal kyl, -0-C 1-10
al kyhtmeloplr@ﬂylwas triggered by a human, multiple humans, or
accidentally by wildlife. Target discrimination capability significantly
diminishes the false positive alarm rate.

[0043] The present ultra-wideband, ultra-low power system
provides long-life (>1 year) intrusion detection networks, with very
limited capability for capture and analysis of the reflected signal.
Detection for a 15 meter circle with very little battery drain (3 mW) is
accomplished by radar return signal integration. The circuit design
averages received reflection energy to detect motion during a very
precise range-gated time window. In the Guardian system, the
characteristic singularities and frequency content typically used to
identify targets have, to a large extent, been filtered out.

[0044] In addition, previous techniques have been demonstrated
largely on metallic and stationary targets. Knowledge of the

facetization of the target is usually unknown and often rapidly

changing as bodies, cars, etc., move through the detection zone.



-S-C1-10 al kyl, -S-C1-10 hal oal kyl, -S-Ci1-10

per hal oal kyl, -S-cycl oal kyl, -S- phenyl, -S-C1-10
WOIRWEBAE cycl oal kyl , -S-Cl-10 al kyl ene- pheny| PCT/US2007/002686

- Cl- |l oal kyl ene-cycl oal kyl, -C1-10 al kyl ene-phenyl,

-S(0 2-C2-10 al kyl, -S@2-cycl oal kyl, -SO2-C1-10
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cycl ohexyl et hoxy, 2-cycl ohexyl -vinyl,

3-ethyl -cycl obutyl, chloro, fluoro, and phenyl. In
WQr’?@?%Ps@nbodi ment of the compound of For nul aPCT{Ep007X)02686

is CWis N Xis C Yis NZis CR6, and sides a, c,

and d are single bonds, and sides b and e are doubl e

bonds, and R6 is selected froMfithe group consisting of

hydrogen and -Cl-10 al kyl. In another enbodi nent of

t he conpound of Fornula (lie), DL is GR2 1, D2 is

G . is,..Cs
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t he celstbbgpdatpRyPE RaEhest For tRuRBle o Se ithalislometer
t hatcofxﬂfb@ Qiigé% 6 dtdcf Sed® 6fhﬁet§ll¥cy$l§]’5‘&s BhqHe: an

exanpl e wou e benzyl. 1n the case of a’group such

as ifirefbt tadisytigtifaRbetweth pepplenindodniaidabiswein i s

t he carbonyl carbon. Al so included within the scope of

t he presemce oo hack ef dothingdAnothenbppreachivsasa snigfophtinme or

compounds represented by Formul a above as

(1-1 el |
as AHSraieg) sehse toRick ug ngise &%‘Eﬁ?@drﬁ};(/g}l?rté%‘%tﬁé‘ﬂe‘\ég?aﬁom
The pr. | ti . \; J.ndivi dugl
enasOREHy & PMARVANiRE TRyt dhe dblSyibh Hhdicf Algwpower
abovgn@sa Pﬂj?htlél% bl nhp 1Bl a8 6 1A AOARASe b Pe8Airusidn and
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ot hererfoesm shagerbcoghitiont algedtidepontleedhtar ei n are al so
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pr E¥¥Ate of Sperialiredmensorsseith piceuratsly synehionizest Ripulse
For examl e, co unds, havi t he esent .structure
exc ANTEFSIPRB HE TR FIAE: SRCtomgailpaerrablo A igpng array.

deutg i [ 11 I t

e R gl LS 3RSl 2 RMork
scw30pf t hehiig)\waBW powel ReAPGMNEITtha pResent séhsdrPWaH eletect
i nvention provides a pharmaceutically acceptable salt,

sol waotéon,dragh themagtiof, awhebablysdettrhorentitlze domingnt | n
an enbodi ment, the prodrug conprises. a biqghydrol yzabl e
est BROGRBIINIRA) dvas QF 4as BOEHPEsOB The keyrd tiHg approach is the
Formula.(l:1 Exa es of ~carmmounds, of For .

(- Pptbipadond s 2o, TRSTRRL T 16% P BT Hitign sensor
useful biological activity are |isted by nanme below in
Table 1. The ability of conpounds Formula (1-1V) to
inhibit PTP-1B was established with representative
conmpounds of Fornmula (1-1V) listed in Table | using a
standard primary/secondary assay test procedure that
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Application Serial No. 60/763,815, titled: Strateglc

ad hoc | ow power ultra-w deband (UWB) rear guard

WOSHIPWPRGS) ", filed January 30, 2006, incor B6TAISY7/002686

herei n by reference. This application clains priority

to U S Provisional Patent Application Serial No.

60/ 763,785, titled: "Low Powel” Network UMB Radar

Sensors", filed January 30, 2006, incorporated herein

by reference. This application clains priority to U. S

Pr O\th§t QORI mf6 SRApufRAAHGARAS TS é‘g abfd o%ntﬁﬂoﬁ@%ﬂ g}%hable
tled: "Cooper at ve Detection, scrim nati on,

Tr acdpem@tlcbih foramoh gelandimedaith Seasdl bad¥edryn l'I'he,seEd)ﬂld?ds a

January 30, 2006, incorporated herein by reference.
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d Th di.stri but
(VD SE8 7B B0 B TSI PP AR BV A Gh SETGre S H LY
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tinme frequency donmai n. echnique 1s ver
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ZOO@FHSCFQ@WF he Way &p dreif Fiﬁ'i%?l%lﬂ Fﬁgl@n%covered the two
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wi th good frequency resolution is attractive in
identifying the inpulse response of signals and
systens such as those found in the UMB target
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their derivatives. Detection of these features would

grovide i ndi cation about the target size, orientation,
WaRH084Re7e. Advantages: (1) band linmted and t PR&/US2007/002686

limted events can be |ocalized on a resolution grid

approaching the optimal Ilimt, (2) follow ng the

transition of the wavel et maxi$ml decay across a range

of scales allows the characterization of |oca

di scontinuities - a significant aid to target

”Eassﬂé?mdesad}%)cfsﬁk th&&, ?Hﬁs: WL ARdW Qﬂ%ﬂ‘gﬁ&?&ck targets in
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re e is_very conmplex, the late-tine response can
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target for late-tinme analysis, and the |ocations and
transfer functions of target scattering centers as a
WO of aspect angle for early-tine anal y&E/US2007/002686

Devel opnents are being made to enable the extraction

of Epul ses directly, without a priori know edge of

their response. In addition,-keans of elimnating
redundanci es and reduci ng conmputing demands fromthe

conbi ned early-tinme /late- tinme nethod have been
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of varying order togdescribe and classify the_ inmpulse
res ;saﬂg@.\ SQMOTH mgggaﬁaf @&%ﬁ%&%lymaﬁﬁ%rﬁgﬁﬂ@ﬁmcs

tar and .t Qe .incident .inpulse are then,used tq. .

dor arnafe® sndSelite CENlTBRe SRR GO Posligrins
it . mbQQRfeD trafbiui ti& diRfr biveP Lot iAo RPRIcIl T dRver and
tenporal 1npulse response of a target Is from

f r equatoy ntdode parhyslae aletenpdd sehsOFPiAule. TBach sensor can
technique is accurate only at freﬁuencies where the

wav élliengatily ke ae UWBHoansceiveparledU WS sigmal eargbe traasanitted

for angles that don'f induce traveling waves. Tine

?orreﬁoﬁgﬁr}&?k‘_?]é’a‘?r Restocisr iy sthag! lsgﬂﬁ%wca%s & plarm
or dev | r o} .

tar U080 ReleF? RANRE AERRGE A OrilcRS R Bihng the atarm

| ar ge- ooy AtmOfhed GRidet THeGy Faleds 4PhobRREwofd irftludes a

1993)" The greatest error in these techniques is in

modedluradity @f gedes width earebe iWBdransctiver dbdes Huethenf the

propagati on, due to non-linear progression of the

sur fstrppoktransmitingghe servearded alaren bigng! tosk dastinatiins o

repqorts .that know edge of . the facetization of the..
tar dg‘flufigs FRBRYRIgat tll‘neeg)ﬁmarg%cg E{aﬁg‘ys.lg{‘%d?@j satellite to

Pr e\rﬁrﬁaﬁc rsléteilﬁigtrs ; cPHTe{\eti’le glafellgtggé)rmﬁ{lﬁfyagetsschg he

for unctron in ackscattering _

Cr OsatelffeldiOihl @b asiiBhhGoh. ThEAIBEhdigndl 2hH Bletratiniitted
di screte Fourier transform (DFT) techni que. Target

i derdirdctlyabiamad hopaofleofrie wiveleys tdhgetnetesokha(foes
extracted using echoes from scattering structures.
AnotmeposesRithi applidatien: insndingthe eaimstalbteachings 3)
cal | FDPO reports that .know edge of . the facetizati on
of | CRRCTEl §seTRL s umEnic R of Bafsmiucd fr HETke SRS
rec : : Y,

(i sane (ERARRE A HBERPERIR ofthe s L Py iOEtRor

t ar gednsntietetli)f Eget hode offthesnatwioltk dev Be apaehéd to a different

theoretical nethod for determ ning the probability of

i desensori e dranacejuer ¢arorampfiseran pruofidirentigenklodpootgina.
The above findings add significantly to the body of
knoﬁ@oﬁj}@s‘?ro‘?af}j‘?%mlﬁ? GELY %f‘ng‘ﬁ;éaﬁééé' ESAG arg%agireaae gate
ener, r 0 :
Fecrased bl ha g al el RN ER alsq comprise
in significantly stronger reflected energy. [0018]
Accordingly, it is desirable to have available a | ow
power, depl oyabl e sensor network having the ability to
be rapidly deployed with mnimal infrastructure
required. It is desirable that such a system could

. 1 4. a . o, o



[0021] Still another object is to provide cooperative

detection, discrimnation, and tracking by UWB radar
WO2ABARI8t wor ks. [0022] These and ot her obj ecPST{iSpH07/002686

be apparent based on the disclosure herein. [0023]

Enbodi ments of this invention utilize UAB radar | ow

power sensors deployed in a s2@ategi c manner and

integrated with wirel ess ad hoc networks to provide a

| ong-range detection capabili ty i n harsh propagation

e”"'t?a?{kﬁ‘i’?pgh?e %%Qmaeit fslfH{t &S BR%ﬂn S de?&ﬁng%ﬂé feart

cons oring
det gid /p ré%ﬁraftﬁirﬁ%?e bhne &fueé BPEHeO:ﬂahﬁ @tﬂeﬁ bmbaHidents
far fromthe area of strategic interest. The sensor
nodesf theptvaygibn teadnappatatubestot carsEnp\oBit thelabowe destribed
reflections at a fixed range and give an alarmif

t hermeethodsi gni fi cant differential novenent at that

ra This sensor network is for short-range
ap S in inter-node conmuni cati on,
ex

f(ads%p al | RGN EL{0%,$S0EOEREoR A RREDR. (1085

ect Wever conbi né ess
net WdKﬁT&ﬂg@ND%ﬂnﬂﬁ&}k@zV@szMg Pl Eﬁ%tzbﬁ%@se”ﬁé@hﬁz@ﬁé 'DEEE
capability.” The sane sensor networks can be nodified
t o dirahsagionslon Ahtensias and #wepagdtiora VoctaAP-38 Nmé)
human. Furthernore, the strategic sensor networks
presgé*ﬁt@ﬂ ¢1h th| s invention are not linited to

on m.n t es .t hem

a1 "o “Gheck iy Mkl Ry RalrvsTa EnER e
b| olregi age r
dat a‘ﬁ%sﬁﬁ{aa‘é%{f%%%éR a0 R Dlicct BRALGUSY ConeRBRR! of Radar
The Repghnviptil Ehxtineas PR mmswte%mmam Sign§BIEEE
el ectronics (e.g., GPS trans ter and receiver),
I océ[rransaumlns«mtzkntwmaadndﬂhopsgtrcgi dadaBiPk34, Wo. Vhe
nodes net wor k wi each other and communi cate wt

" mif58H noB@tlﬁ@?l‘lm Eb, Ghende M. ohb’illuéﬁ’ﬁg@ ij@hm@allhlath

Dot Qe BBy Brmsl sk Fr e Tin B9 St Lo

| s XL LSNE Yok SEEH ThafkaddYdsdil AHFeltrH\aE aHHqir%EBgﬁt[ﬂor‘?‘SV ol.

wel " as networkcentric warfare a ati1ons

sni mrggﬂg@zp?mmgen tacti cal battl efields and sil ent
nonitoring of i'nsurgent activities. Also, the ability

t ol@S0kct vRospIisE.cRethwell, Fahd\quoist;ng PaIClmyeﬂﬁ M. ,f(r189ﬂ)
a laong, di stance_is of significant ortance to

var iUk lasedeiserimgumienddsing @d’zdfe Bigiiess Payernagand

sor...net ks of t
v ﬁPPsgﬁé%Sé@g‘wS@aﬂpsh%? Sodtam 590 é‘iﬁ?fdy%ﬁ&’e
of enyhh {for U0 904V Dh{AR7ARPVIGIAtY, 98m-99ph s
habi tat nof toring, environment observation, health
no(0a60i i ng, Aboalearaadsonps$., Brumymark)Bt, tBalmwafd)f(f;J Ceand
envi ronnents. Detection of notion can be extrenely

us efStiforrspH. Eb;r(d@?l)rrﬁwa’gemmlﬁqaﬁnm Badleanstofi Irepulse Radar,
B b bR L L Sl AOPL G968 Wi
sel iz e&o?rggotszg}ép o? glwgergc?a? I%;l? s"\ﬁrn%ennvé{'g' afid Igt%r[ﬂ) %3881[1 tSoczleity

sensor BT adl

Wr Qh@iﬁa%ﬁél@yﬂ%@éﬂu BERI @hﬁu@dt@@l WRRHIURST Radigb! y
nonitor a wi de'range of environnents fordvilian
applSceace daetigrdnd N vrddsir (EMP Meeting, IBEE, Ex@d fudynjenimny, I,
observation, health nonjtoring, hone automation, snart
honé1999) flpeaet deseripHommuEsig wa[vdetztesqmsyfqﬁél, Asopstiey Speech, and
di scri m nati on sensor described herein can be

networ ked to provide detection, tracking, and

di scrimnation of human activity. A | ow power network
of these sensors detects notion, tracks the notion,

and reliably determnes if the dom nant novi ng obj ect
was or was not a person. The conbination of severa

UMB concepts prOV|des a key to thls approach The



[0027] The acconpanyi ng draw ngs, which are
i ncorporated into and forma part of the discl osure,
WORBRIP e enbodi nents of the invention and, PS@’&SH@F/OOZG%

with the description, serve to explain the principles

of the invention. [0028] Figure 1 shows an enbodi nent

of a strategic ad-hoc | ow powdl-UWB rear guard sensor
networ k. [0029] Figure 2 shows another configuration

for a strategic ad-hoc | ow power UAB rear guard sensor

e S R TR

use VoHigszgg-penat i on sensor that conbines 3 indi vidual
sensors for detection, tracki ng, and heartbeat and

r e$@061dt i onMaxrthearehis, r\) ZiyShiebyr Dn iisddEfheEE.C., Erdley, T.A.,
DESCRI PTI ON OF THE | NVENTI ON [ 003& An enbaodi ment of

t he (P Mgt Wémql@}wmcéerezatlwm ighandeniigieal gsagessing of

e rgﬁ*feé%ag ff@aiis%af%?ﬁx# epitefre N 92, RBtiokal,

|nt y&he|nforrmt|ontoadest|nat|on
far rom e source usi ng w rel ess ad-hoc networks.
Thi{go62] r at edhanfRms Q. CRIVMY, B.RISSaithaAH 3., BER®ORAS, Trafford,
descri bed bel ow, at each node that exanine radar
si g4l PalekfelseBtMo 13993 Ventkelex pabcesaimgerf akicn gidebarahvadhragignals,
i f there is asignificant differential novenent at
t hatARigRBR andisoprgaer Prellamswf LHiswidebangd Radaw dEEE
havec(igO i nherent immunity to nmultipath phenonenon as
| | BiYH4l janming, and are very difficult to
deygys) bY unaus%eafhzfedw@sf ECRotENICEF! Ehehlie NS RHYuist,

an provi fi'gh o(nance I'n
pr O[T} (1993 )EPeHfor PIANEIUf n utvhled Rad GOVAGENTOBSrilMation
constant nonitoring and reporting data in areas where
t he Schemeblsing B alsbsdndeS Riutsed, EEEE Jeassactinns anrAstehnsseand
on narrowband _si gnal i_ng schenmes fail. [0033] The | ow
pomé’rroﬁé&%téf?@‘é? #hiNojhwvention, at tines referred to

LT R o aﬁ%aoggef By E5d ey Eaftain,
ra”%"‘()‘)%&%hﬁﬂﬁﬂm‘dfﬁg&k Shon I g{;%mﬁ&@k%qgt ses

ul t ra-w deband s'by .tran ttrng and,
ul t rigidebmnidt Roplak Segalf Lisiaglitie PHgiinleOpycsangidye Resgonse,
recei ving those pul ses renotely. Wreless ad hoc

net WyokeedingBokiie IEGHY00R4-2998L ) are known in the art.

ol g el Rangnimilas Mo PR eI atvenk gt iv

e el SRR P R B SR ReRERE Fen e
di g'gg%ep&ﬁtﬁ’&b[dSNRSSa@Q §1ﬁrfé&| e(rﬂsg%o%léﬂﬁBﬁ(e%E@Sensmg
r capabi

tra lity as well as ultra deband

m crlechnploigés, DadaAnaMsE) arfd kedrpratugiont, Tarsatioedl, Wolime:
receiver capability with ommi-directional antennas.
The 4s§ﬂ§o$lsgla‘iteV@1};ﬂa68&9 d89%el f-cal i brati on on conmand

CalRef or)' Baltiecinh, CRe Rl NatuRHrREE Kemebbe Sre
Capzﬂ%‘o@rrﬁé ereRO "1991%1% azgﬁ g‘iéarz%nﬁm grste ﬂirgg the

robust o hulti- pat envi ronment

I eSidsscrdnd wtz@eletn&ﬁfsfoemgaﬁ@du&éatdamt@lﬁg@@ﬁﬂeaﬂa§ 8REOr s
enpl oy covert UWB circCuits that radiate | ow RF energy
t hat’ropaghtidri, dBEE Transketions, Vil A2 tssmedn1038+a1037.

dar d d d 2 d b
Et BBPLry SRemnvab i) eChenak- Vot g8 ki Haragpen, .
ConRbtinaEr roeALEy SoRedted Kb bl £P s T

guard sensor (RGS) nodes 10 around an area of interest
and transfers the collection of sensor data to a

not her - node 12. The not her-node then rel ays the
information to one of the nodes, e.g., node 14, of an
ad- hoc netvvork \Nhl ch reI ays the |nformat|on to its

I L T o




provi ded by the RGS network. [0035] Figure 2 shows
anot her configuration for the present invention that
WOSHSIREY?t he RGS nodes with an ad-hoc net wor k PREAS2403/002686

directly report the sensed data to the network for

i medi ate relay to the far destination. For exanple,

RGS node 20 is attached to ad2hec node 22. In this
configuration, the RGS nodes conbined with the adhoc
netmork nodes are able to constantly nonitor an event

Or NSRS Hor e i EQHGSifie RLERTANBBIRAL A oY SERRLL,

erTbCI@'E'EEIFaanﬁctﬂﬁIsVMH An%ﬁraatahamraﬁsgaﬁ%ﬁ Neolviglelangl
(UMB) signals by transmtting w deband, ultra- ‘short

pulleess] of r &itien, KiddqgRathweHnE] giNyaqudsty Edé; Bebgmd}ms,eR Li,
pul ses renntehékgwbtlon senS|n§ is acconplished
cont@ndsais Y mamé.-+ B89V raozmdébﬂndéﬁhartarrdrermﬁ@ for

(M R e ARGl dh detiptront st Aoy sy RedacoRBRnce,
We' 'R&%Ea REPhd P}it%el% ﬁl?%rnEPBnglxgrﬁll\ﬁa}/é}%Mll@O 455,

el ectronic trip-wr fecise fang€ gate coul d

f ogoew] pr ot Baid s, M BNBeoold, Wﬂﬂkd (ﬁ?%)'(l‘dnlz;ﬁ%tzz/é%@dy éMime-
i nsi de or outside the fence would be i gnored. Any
hunmgreqpemstandttimasafe trivesfdrende wbratwidgmodirddar dranaleat signal

Dual . range e sensors, woul d provide direction of
pendiefetioy aéﬁre%@@awgvmarmnbﬂc%rﬁcﬁ@@m ¥pl-H42,

| |1 I
é“na%%f)eirt P 28 0 ol The. Bl ek af aar am of
Fi %rmt] : ﬂ;a%%{th{E dlsnﬁm 993) sggﬁaﬁmazyﬁweans

consi sts of a netwo enent s’ (nodesY t hat

m nigfeddeyfrequiensy (izpens ﬂzsﬂﬁbmwapﬁhcaﬁeﬂi focdonar and radar
processi ng nodul e (CP | obal positioning nodul e

( GPSrh@s, IEd?TQnﬁEleegS,a‘ﬁd Badesued, 123248 cat | ons

r amﬁée% g'a@é'ﬁg &?ﬁgg I%t%g@qu eqﬁegb
pus 0D EGH AR Kl YR R N B R0 ‘E{f'@?’."é@ﬁaﬂy-

ch asn»éﬂa@éﬂwzrﬁéﬂss%z@me@mnzué@dm@@Tramsctmar Ardéghas
designed as a ultra-w deband, ultra-|ow power system
t o ralVPripalgatign) Vok 46>Noy®ar) intrusion detection
net works. Detection for a 15 neter circle with ver

i 10072) bat t koY et di Prirsaknfy. ramLegssuee Briph M éyvasyborn,

vernbod LD stk iRy Bhe B ieah ey dend e Grins
dor | P HEF YRR @@9&@&2&%&&“@&&“@9@33@%“-

system1s easi| apta to any nu
sengaflsd me&on@a"gdmeﬁ@%am%g 1de9iTans 1999 U38143phe
omi -directional” | oop antenna used in t'his invention
al [e0@8]f ul | Pﬁﬁmaldégrgfelde,tlaﬂt'etnn]aeoﬂanagnsch‘fﬂzezali&ansa,
a range gated radar sensor lows it tq be set at
any anslcashyapy e, (PP Aaltrrgﬁgrﬁﬁﬁweolflltarpﬁrsgs% ifrBilsey 20
feet~in.radius e sensor, is nomnally
cor DURAGHIE e ERER - SaslBr S iAShe BT L5,
" bulgiy, Eﬁ% IKQH&dhﬁQQBhP sensor. To be precise, the
S

bubbl e a‘dinension i'n thickness of approximtely 2

f 007410 ecModreyi Juk BNDMEZhij Riggs)j Elozdns., (2000) r esul t
in a change in radar reflections received by t he

send%rrformmémlrﬁrﬁg@@n\dwtpmﬂredgFgBulsaT@rgleéQrﬁ@rlmztzatmu| t
d d t | 0039], B
o Rheg AR AR ASe Rt g oB M Ebaranng PramReaind el 48 No.

vol t3age i mpul ses, the system and radar have a very
sensitive w ndow or range gate, for accurately
detecting received signals and reflections from
boundari es between different materials. The hardware
package is very small and has | ow power requirenents.
Average em ssions fromtested MR radi o and radar
unlts are beI ow 10 mcrowatts and are spread over

o o o o oy




conmuni cations with respect to capacity, range,

Benetratlon and reliability. [0041] Mbtion senS|nggﬁ
2eB¥BPE’8hed by continuously neasuring the enVCIERAEH{002686
and al arm ng when a change occurs. The m croi npul se

radar (M R) sensor provides unique capabilities due to
its well-defined range gates:2¥er exanple, an MR

el ectronic trip-mﬁre with its precise range gate could

forma protective "fence" around facilities. A

Y0R8 PRI CeRHIgRAC IO ANk R0 Wettan,

n penetra Ion of te wWou provi
al arqaurat, GandantR e (36005 Tosi wwrﬁomh@wﬂ@e%&ﬁgfdr%get
of penetratlon as additi onal detectlon and
di scedoghitami byrulimivotetmtd adar ek aritied nmpulsk br ﬂep
configured with wireless comunications to al
r ensteguersy) Braseedmngsed the Baiki Ve): 49241, zﬁat%@klc Target
beyg?d S|gﬁ;e detection, the UAB sensors provide
i nf Ybout t he |ntruder based on anal ysis of

\fmg(?)gﬁget ur ‘F?é [f&%gb Jg‘%ﬁﬁ?ctaﬁb all 286&nELFAited thetein

e use rm ne er an 1 ntrusion
al erdr d/lﬁﬁn% tHegopraddcitiora("a cltdwdibmh@nmmau or
accidentally by wldlife. Target discrimnation
capatsicuiments riged dr cefardncediimilng apln dted dcadumerpts,sartd alé
alakg}rate 0043 The prg ent. yl tra-w deb
ul t LB Gided §9§e grAnsea viesrin (Thergun Gited ‘?@CPWIS) and

cap&'ﬁf ARG Stk b PEIFRIR 1 ek dln Gl doicinleits spgepher
Si ORGth agytrﬁ&ﬁﬁ RereF 3 ﬂm%cﬁ%h? rde%ug%psn%ﬂggegﬁa y

little battery raln 'S ‘acco y radar

r et Wpacisicgtienhs, andqgoductsheeldfor anyprotiude shamiaverl Rgem
received reflection energy to detect notion during a
ver yorpn @oy stocuanerd-inearparatedbywiefatence hereirhar&heratiyan
system the g}racterl t|c sin uIarb i es and frequenc¥
contBFTPOFRirEdlergin etetersneeiand myy dsegarleyrdva the pragtice
Iar een filtered out. [0044] In addition,

pre 5§§I$R%ﬁﬁghues have been denonstrated largely on
nemim C anghs tf@:‘eﬁ@ﬁfg dedcApEBhYf Y ﬁWe%%% 10 Helaﬁ
faceti zation of e target "is usually unknown and

of t gresaped for pingpugesngf disishratdorandadessriptibn andriswet
through the detection zone. Furthernore, the targets of
i nt dntendedte beygxhaustive pntonkimitdhe anverdiamisnthe precise form

Wwith,.un di tabIe eeds and, pat.hs. [ 0045 he
a ra%fég a%a%? iSAUQMS %%?arawil arepqsgibleinskig %&'f

f oo th %B?Ié%gearcﬂﬂ%? Hie éﬁbgdf#@%&ﬁ%@é:gésg?R?éﬁﬁg?n%tac}r%iy%(9
set e la@n $Re f)ﬁ?kl é@@ﬁ‘h@ﬁndé{tﬁﬁ{ AR itH ?ﬂ’éctﬁﬁh Sﬁﬁh&eftlon to

" bubb surroundi ng the sensor. To be precise,
bu bhherebysembté otbeed skilledirt thiecdeh esbestfusa plpe nmemim)al in 2
feet. Objects noving anywhere in this zone will result
in Fagieasgabodiments ane Wit vareus meskiicatiorspuited to the

el SR R KRG B

aprRﬁ&@d%ﬁyﬁkWSﬁo Lhation of three speC|aI|zed

radar sensors into a |ng e package to for detecting,
tracking, and discrimnation. In this enbodi nent,

radar sensors have been specifically designed to
perform functions such as intrusion detection,
tracking, and heart and respiration rate (HRR)
detecti on. Conbi ning these sensors and using
cooperative networking techniques offers a highly
accurate discrimnation and tracking system Figure 4
shows an exenplary inplenentation of a discrimnation
sensor that conbines the three individual sensors for
detection, tracking, and heartbeat and respiration
rate (HRR) nonitoring. In the figure, each sensor unit
(51 55) |ncludes a nDtlon sensor that sets up a nDtlon

o . ~ A ~ -\ .



di scrimnation. This concept |everages the fact that
t he nodes aredesi gned to be deployed in a network
WOSME B4t i on. This has the potential to enabPET/US2007/002686
di scrimnation capabilities well beyond those of any
gi ven node in the network. A network detection capable
radar sensor offers discrinmn&ton through cooperative
conmuni cation. The nodes in the network are at known
| ocations, therefore a basic path of the intruder
passi ng though the network can be found by nonitoring
nodes detected and the detection tinme. This
i nformati on can provide intrusion path, tine of
detection, and intruder source and destination. [0047]
A signal processing nethods nmay be applied to inprove
signal collection and analysis. Such nethods include
Pseudo Wgner Distribution, Wavel et Transform
Extinction Pul se, Bispectral Analysis and Kerne
Anal ysis. [0048] Further discrimnation and detection
abilities could be gained Ry, fugl,on or augmenting
ot her types of sensors withthe existing radar sensor
package. Fol. &ashbe, fol nt@fitoririg/en FRANHARRER] coifiptifing:
be added to detect the presence of netallic objects on
t he i ntrudeplasing @ phurabity of leat povet whza widepired HIWB)
ani mal,s based on presence or | ack of clothing. Another
apprBgRhMion sensorsiB IR 8f INfewskt i on sensor to pi ck

up noi se geperated by t arget .and.vi brations L
hitred by Pargmitnag RIS Hd e i solefirisg png receiving
" eisa sifnhO¥y RONGL: GRIRLAONTSBROrr SR otiohl RAESks"8
take an Fmage of the intrusion and perform i nage

r ecqgodticea redeged sigasl;on the data. [0049] Specialized
sensors with accurately synchroni zed RF pul se

t ransmi ssi oaalyzimgf saidrrecelvadgeignall toctetemminalwiyether a
steerabl e antenna array, Potenti al R&é%ﬁés'COU|d be

i madReveEerhias eoeusied WHBHRIE REenardpFeduqing 3o)alatmys,
a |l ogw r_network of th resent. .sensors will detect
ot SEE L TR g e KU ABR dec er mi ne 1 1

the domi nantoARHiMGa 0} SAH A O Qi

The key to t?’li S appr%ﬁagg t he gg‘éﬁ&nﬂt il%ége%%rcglg(\%er al
devineeworK kepfadirde a foraratdewd plaversigmdl; amd sensor t hat
uses mcro inpulse radar and is capabl e of continuous
and rel i abl Gappmittingsaid farwasded glaam sighakhte aledtiration.
smal| battery. The second is a dual radar notion
tracking system The third is a heartbeat and
respirationyr I lce. T ' b

of these th%’ezhgg\(/#gé{é Olf gggﬁlolg meggg\o?ﬁgasﬁ%ﬂe%\%&égbw
| MPIRRRHIEWD FadarROMOH Kertsdnd ESHpALELA pliaralify of tivel
uni que sol ution go address this robleﬁ1 [0@’51]@?6%1‘a vey
di scosBeded eleceronidsenGdbles enaprisimpaicehvabpraressinger

of mcro-inpulse radar sensors conbined in a single
pac faedulecy glohah pesitiogingymadule, @ trangmistesianguspeizer
sensQr. This..sensor,w |l be capable of establishing a
ot HmeRishpE Tt peveL bR otirPLurulY pngiy Gia?
" bubRi&torl SrlbP Jly. a quasi-reflective radar target
(such as a person) 1t is capable of detecting and
indicating that. In addition a directional "range
gated" radar unit will be included in the package.

Thi s sensor3.wlhé mgthad dif claimi lo meiersienesch sehsir drasprises an
fieigwgf vi ew of approximately 120. This sensor w ||
be FRNYEIE i ne the range to a target inits
field of view. In addition, data fromthis sensor nay
be able to be integrated over a long period of tine to
find the target's heart and respiratory rates. If that
is not possible a third sensor will be used in the
package. This sensor is specifically designed to
determine the heart rate of a target at a set

di stance. The "range gated"” sensor would be used to

.y e s o o




havi ng sensors and network concepts usable in the
resent invention are described in U S. Patent
W&&B‘?"/‘Bﬁqmon Serial No. 10/950, 209, i ncor por aP&d/US2007/002686
herein by reference. The application provides a system
for detecting and tracking an _individual or animal
conprises producing a first rdurn radar signal from
the individual or animal with a first |ow power ultra
wi deband radar. Producing a second return radar signal
fromthe ingiw [ ' C
ultra w debghg‘hrga ét}n Bﬁl\gﬁﬁ %W%&teﬁleﬁﬁs? O:E %ng%ﬁv\\%{ng
m crc@ﬂwesrc@ﬂﬁhu@uény&eﬂ@mﬁﬁ%ﬁﬁ Uwsngigha. second | ow
power ultra w deband’radar. [0054] Enbodi nents of
networks utilizing position estimation of transceivers
in communication are provided in U S. Patent

Appl i cat i ondsdheanetRed of glanul, mbereit HiepdeR o0& frapsméiting

by reference. Thj.s licatj.on i es _sensors and
et PP et B ERliaE o W FRndtn:

i nvention. The application describes a system and

nmet hod using wirel ess communi cation interfaces coupl ed
W th statisei The métbodsfichgnof, wherirdthe dtbgbt data to
| ocate by position estimation unknown w rel ess

r ec gionansnic@ticy said alavevdigoal toarwireleappd ihed nietwedngwmiudes
networ k applicatiqns, such as environnental nonitoring
of VEANSMItANG fRIAHRIM §igNah Ehd Q08eT-ROfRe air where the
position of the network nodes is deened critical.

Mor eover, the enbodi nents can be arranged to operate

i n areas whor ¢1,8 fhbalorRRahl 1 APRARITYAH WHEEES] hac
not avail able, such as i1 nside buildings, caves, an

t unieirwork Q@nﬁ?)]riséQ & Plataligy vf nedes) heesinssadd aldieh signal is
i nvention include nethods for nonitoring an area of

i nt draysmitteddyudWig radasr toteepother-mideci ng a plurality
of | ow power ultra w deband (UWB) radar notion sensors
inan area of interest; transmtting an UAB radar

east one bt 1OR Feee oSt horeh Sl @ 1 hoc

P 0GR 0Pk EERPIrises '1ﬁm-'t' POV B ARG LibEr hEG&I. ved
si gnal ?o detg?ning%} eth%? a noveneﬁ# ﬁ%s occurred
within the area and producing an alarmsignal if a

motion has occurred within the area; communicating the
al ar m si gna?. Tbeanethpd|od skimdl, yderaist therstep of pansmitéing

forwarded al gr ignal; and transmtt.i t he forwarded
L A A g shAbD R HERERN GBS SPmPHenCeinE
power, . ' SO s lit T
operaid WErHRa81 Al SRR e it RBlthReldpbrdlte et
centyiRéreR §68Satelfte oMM BNiARRAd BasIlfte ggnrag tapdul e,
transmtter and receiver conmmuni cations dul e, power
and destihatddn.nodul e, and radar detector sensor nodul e.

Each sensor can alternately be an UWAB transcei ver. The
UAB signal can be transmtted continuously or

per o0 el i, TR gt Ry B bbbl Sl

tra 1 - I I -

w1 o Brhbhli b o e o v e A PR Eyollfiludes
wWhi ¢fareadtiey SMB dl4ansipelhl 8irefdffSan k8 HodelodetdiRakt ep

of transmitting the forwarded alarmsignal to a

destwinelessord hac hatlesrlkcommuni cat i ng t he forwarded al arm
signal to a satellite to produce a satellite signal

and then the satellite communicates the satellite
signal to a destination. The al arm signal can be
transmtted directly to an ad hoc node of the wirel ess
ad hoc network. (For purposes of this application,

i ncluding the clains, all teachings wherein a signa

is communi cated or transmtted or the |ike includes
the teaching that only a portion of the signal is
communi cated or transmtted.) Each node of the network

e . 1 rr o o ——r . o
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synt hesi zedMeANSQT EMNHUEAHE Hrgatt-2 pRAtigp of said alarm
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Strifors, S Fried . er r 0 .
Stef fan. " GadhabRg2P At Ep hieh (8ot sBar FRgr of said
t he 166) BéWEEUWBIrhdar RlotioRls@8Rbors %Bng}is‘eb QlplBYality of

ul trawi deband radar based on emtted inpul'se or”step

f r eqipmnativel Preonaected gtectfonidsend ditdes cvniprisifiid @ cedtrall,
Aut omati ¢ Target Recognition. [0076] The foregoi ng
applpreogessorgsmoshvde, & globlalpeesitieringimedulehe treingmatter and
during .their prosecution ("appln cited docunents”) and
ol | O T B it e B ) B RGP Ak (R e e i
doc nts cited or referenced
herggﬁg{aﬁ@?@?ﬁg%%¥gﬁ8ggghnents"), and all docunents
cited or referenced in herein cited docunents,
together with any manufacturer's instructions,
descri pti on2). Fhedpparatpeof flaimtBowhereina@ach sehsot
sheets for any products mentioned herein or in any
docmﬁmrlsas@@rlég%tr@aswveref erence herein, are hereby

i ncorporated herein by reference, and may be enpl oyed
in the practice of the invention. [0077] The foregoing

descripti °”2‘|P.|f Ffdé‘gpggx\’a‘iﬁé bP aﬁ'@%&%ﬁ?r&ﬁ@gﬁg&?gn% Rlr

pur poses of I'on” an Scription a

i nt Qfﬁiﬁéﬂ}ﬁt‘ih%’ BoRpRRES fricdfs ®r dotinuBublyl fRendriMBAEIaarTUWB
the precise Tormdisclosed. Many nodi fi cations and

var isggnabns are possible in |light of the above

teachi ng. The enbodi nents di scl osed were neant only to
explain the principles of the invention and its

practical appligcation to thereby._enable others skjlled
P he art 2h B epRRt ey el aGa e aRcin Saiipgets for
enbadi . : . : .

he arrt e Romplsds HERRS 5 RN AR ahamTing 2 UWB
i NVefgradn is to be defined by the follow ng clains. W
claim 1. A nethod for nonitoring an area of interest,
conprising: placing a plurality of |ow power ultra

wi deband (UWB) radar notion sensors in an area of
interest; transmtting an UAB radar signal in said
area and receiving said signal by at |east one notion
sensor of said notion sensors to produce a received
signal ; analyzing said received signal to determ ne
whet her a novenent has occurred within said area and
produci ng an alarmsignal if a notion has occurred
within said area; comrunicating said alarmsignal to a
wirel ess ad hoc network to produce a forwarded al arm

L



power UWB radar notion sensors conprises a plurality
of operatively connected el ectronics nodul es
We3M$Re’"g a central processing nodul e, a gl oB&I/US2007/002686
positioning nodule, a transmtter and receiver
communi cations nodul e, a power and control nodule, and
a radar detector sensor nodut@8-3. The nethod of claim
1, wherein each sensor conprises an UB transceiver. 4.
The nmethod of claim1, wherein the step of

transmttingac Li j I i 4t

B 51 gnal | %, THREPPERIEEOL IS, WhErARSHd Mot AT o

of tdoaRBinidating A0 BlarFesigRAItbAGNER]dsY all MR HEHWbHO thcllides
UAB signal. 6. The nethod of claim11l, wherein the step

of coeanmfoc &tansmittaigisad altamssignal to onother-ebdass ad
hoc network includes transmtting said alarmsignal to
a nother-node. 7. The nmethod of claim1, wherein said

w reless ad,hogc, network coppri s a, plurali .0

et whor 2Tl ShParatpS SERGIR S, SnBrethdnid Vadless adiec
rad z >h g : ;
woristhor oRghREs Bodayy TREAIE Al Bl il
pl urtedngnyitel t\dBmbklatseRieRith9WESraddr. The nmet hod of
claim1, wherein the step of transmtting said

forwarded alarmsignal to a destination includes

connunicating sgid formardgd alarmsignal to a
satel lite téo ploeappartuapkelpimd8syvhgesin sakyaeless addoc

satel lite comuni cates i d llite signal, to a
destiepR SOMR e Antiealty ot ERVB aanefa Vel iliter n {he
step of conmunicating said alarmsignal to a wirel ess
ad hoc network includes transmtting said al arm signa
directly to2anThd abﬁﬁrdmsi@f dhirfaBpwhefeth 85l mdahofor
network.11. The nethod of claim1, wherein said

Wi r drarsmisling) eaidrfet werdedcalapmisigrzal 4o pldestinatign dfcliuhes
transcei ver nodes,,mhere%;iéﬁchagﬂge of sai netmorE

i s dReaRsen cPBrUBichting éad oswariechplagmy sigraliggraateliite to
The tih of, glaim1 er el n_.sal .yanscei ver .
comtPUBEE s RaisTh sl PIEHeSh Sp BGp bR R ates gpid
met Rqeb1Rfe %@ﬂlﬁb%dé’é’ﬁ%ﬁbﬂ. sai d sensor conprises a
range gated radar sensor. 14. The nethod of claim1,
wherein said sensor conprises a dual range gate
sensor. 15. The nmethod of claim1l, wherein said sensor
conpri ses a2fulhe ppparadngef daime 18 ewherein said wirelase atddwc
of claim1, further conprisi racki ng the_ novenent

o TRDWEHk camprisgna piarnty of UWRGHRSEAITEr Bodes M Thre each
fur | S ' the. .

oo pieRls AR AEPAIAFREELARED SR RRE M0 bPYpid sgpsors.
apparatus for nonitoring an area of interest,
conprising: a plurality of | ow power ultra w deband
(UMB) radar 28mTheappearatas of flaim (1Bawhemih said taanstepear of
interest; neans for transm tting an UWB radar signa

i n samprisesangienifiregiionaldeep anteanai on of said si gnal
can be received by at | east one notion sensor of said
notion sensors to produce a received signal;neans for
anal yzi ng %) drheashytueholaimig JRERIALAG dhehher a
novenent has” occur wthi nsai d area and produci ng
an abaiphissanahge bated®ida®Bertldg. occurred within said
area; nmeans for conmuni cating at | east a portion of
said alarmsignal to a wireless ad hoc network to

produce a forwarded al arm signal; and neans for
transmtti n§0-s"51|r1%| appRIgiRgebrlama i, ‘s’ﬂgmm sigl sensor

dest L on. . r s of claim 18, wherein
eacti’s ﬁ%ﬁ?ao féégﬂg?gﬁﬁgﬁﬁ%%'ums radar notion sensors
conprises a plurality of operatively connected

el ectroni cs nodul es conprising a centra



processi ng nodul e, a gl obal positioning nodul e, a
transn1tter and receiver communi cati ons nodul e
WHHS0208 control nodul e and a radar detectorP§@ﬂ§6W”momw6
nodul e. 20. The apparatus of claim 18, wherein each
sensor conprises an UMB transceiver. 21. The apparatus
of claim 18, wherein said meaB®—for transmitting
conpri ses nmeans for continuously transmtting an UV\B
signal. 22. The apparatus of claim 18, wherein said
means for transmtting conprises neans for
periodically transmtting an UAB signal.23. The
appar at us oB1ciTh@ppratubef Slafind8) WhednSaidsensor
communi cating said alarmsignal to a wireless ad hoc
net womnkprises|amedtipleanpgé gatetseassmi tti ng sai d al arm
signal to a nother-node. 24. The apparatus of claim
18, wherein said wireless ad hoc network conprises a

plurality of,negdes sai d.al apm siagnal. .i s

Pr anem 11 e %o THE napREushe A kS 3edrisiag meqps for
appalitg e flcAleffleh? of WA ws@ ghdiating el ess ad hoc

net wor nprises a plura WB transceiver

nodes. 26. The apparatus of cIa|n118 wherei n said

means for transmtting said forwarded alarmsignal to
a destinati 8% ifhehppeatueaﬁslafm&cfnmhﬂmcompmgngamejms for

forwarded al arm sij to a satellit prodyce, a

sat éfqtegtingsthgrgart 3&@4@‘ RSB0 ERE I FhechismAl srisbalagm.
said satelllte signal to a destination. 27. The
apparatus of claim 18, wherein said wireless ad hoc
network conprises a plurality of UWB transceiver

nodes, wherein each node of said network is attached
to a different sensor of said sensors. 28. The
apparatus of claim 18, wherein said transceiver
conprises an ommi-directional |oop antenna. 29. The
apparatus of claim 18, wherein said sensor conprises a
range gated radar sensor. 30. The apparatus of claim
18, wherein said sensor conprises a dual range gate
sensor.31. The apparatus of claim 18, wherein said
sensor conprises a nultiple range gate sensor. 32. The
apparatus of claim 18, further conprising neans for
tracki ng the novenent of the cause of an alarm 33.
The apparatus of claim 32, further conprising means
for detecting the heart and /or respiration rate of

t he cause of said alarm



