7 1 JUL 2006 WO 03/104834 PCT/ US03/ 14483 TRACKI NG SYSTEM AND ASSCCI ATED
METHOD Thi s application clainms the benefit of U S. Provisional Pat
Application Set. No. 60/378,283, filed onMay 7, 2002, the discl osur?eJUL 2006
of which is incorporated herein by reference. BACKGROUND OF THE | NVENTI ON
[0001] The WARHEH8n relates to a systemfor tracking moV4BUE%YEE s and a
nmet hod for wusing the system It finds particular application in conjunction

with a tracking devi b@ﬁq ﬁfﬁﬁﬁle w asset using
gl obal positioning sys% echnol’ogy an I‘gfl%ﬂ ng mpﬁfmation server that

provi des tracking information along wth various types of supplenental

|nforrrat|ontoasub i ber. W S d wt rt ref erence
t hereto. However, Sﬁgsﬁpgﬁ‘fi% fJb‘fr‘éh %P%‘%?megbﬁﬁgs‘i‘)ﬂ%gﬁ@ﬂd*‘f)p'ﬁga%afl

amenabl e toset NGIGO!ME!IBB,QHM@M&W'I,Qﬁlﬂ?iheﬂisclbﬁ:r&dﬂwﬁbhﬁlﬁcdap&h‘ﬁedﬁerbmans ponder s
and/ or blac boxes on commercial airliners and sone general aviation
aircraft. #"r’%ﬁ?gfponders and/ or bl ack boxes record either a |ocation of
an ai rcraft and/or activities occurring within the aircraft. Wile such
systens are useful to obtain information for aircraft flight and operati on,
dr awbacks exist in techndARGRAOUND QOF THEINVENEGENt ed. These dr awbacks

i nclude a r vari ous
ot ude 21 g ol ol Rtk ol 8540 HAER VSRR R FRBAb B

t ake- of ft hr mn;gthasystmr ﬂeﬁrfdhpghclﬂqnappleatrmmcnnjmﬂmbmthd—’tmcklhgdewctel*tMe systens
are comonly conir ol nt er.conne to t.he el ec ron c infrastructure
of “the.an v PHFiSD ey BB heshit ARG EEb gl posilating st e fglaimaRan s or

di sabl ement u@dmﬁgfmmmtsm thit@fow@wmh@ infomatitin‘altag Fwithofiedsitypssaut hor i zed

control of the aircraft . tents related to tracking aircraft and
ot her obj ecP%suaﬁ@n?rmﬂmfmaEeptseﬁ n%prmequﬂ dasc mpwufasmﬁwcsm to

Monr oe di SClgRes ﬁo@@@éirhﬁsyto%q fﬂé&%@d hla@ﬂﬁ%veﬁé(&%?fﬂsé %eﬁdbgf%f%ftﬁeron the
ground t hat |ncorporates a pl ur ty of strategically spaced sensors

i ncl udi ng verplicationaigi ng generators, audi o sensors, notion detectors, and

fire and I ritical
areas of boﬁﬁbﬁﬁgﬁgn %Igtro p%“%égédfﬁ%n %lfélé‘%%oﬁ%%gg é’xﬁ%@%ﬁﬁ}: _ ransport
such as an m&mmfg’eaerﬁ[ haanmm&d Tﬂatrmsmrtﬂerslanﬂgeslacﬂ:rtmxesrmmdbmheed to a

ground base secur,ity st n for di spl ay an.a, nonit d be recorded
o bl acklopRion o s an? g ad e S VR PRE™ 1 ouL

2006 are useful to obtain information for aircraft flight and operation, drawbacks exist in

technology as it is now implemented. These drawbacks include a relatively low level of
interaction between aircraft at various stages of a flight pattern, including the stages from
taxiing and take-off through airborne flight patterns to landing. Further, these systems are
commonly controlled and interconnected to the electronic infrastructure of the airliner or
aircraft. Such a design provides the potential for disablement of these systems, for
example, if intruders obtain unauthorized control of the aircraft. Some U.S. patents
related to tracking aircraft and other objects are identified below.

[0003] U.S. Patent No, 6,545,601 to Monroe discloses a security and surveillance
system for aircraft on the ground that incorporates a plurality of strategically spaced
sensors including video imaging generators, audio sensors, motion detectors, and fire and
smoke detectors for monitoring critical components and critical areas of both the interior
and the exterior of the a commercial transport such as an aircraft. The captured data and
images are transmitted to a ground based security station for display on a monitor and

may be recorded on a "black box" recorder as well as on a ground based recording



WO 03/104834 PCTI US03/ 14483 system The multiple audio and image signals are
mul ti pl exed and sequenced utilizing split screen technology in order to

m nimze the recording and nonitoring hardware required to proces§ t L 2006

i mges. [0004] U.S. Patent No. 6,519,529 to Doyl e discloses a systemfor
tracki ng andO% ¥ oring the internodal status of cargo tHCATYSEVLSI)
addition to the informati on provided by a G obal Positioning System (GPS)

unit, the sys ' S, 1 : ' . ailer. The
&S uni ¢ pr SR R AHihalid Sac b Gt ol SIS lece o

moni t ori ng weredn technuloge i dréer t mirimige the rechalingaod nonivérirghardvass leguired
specificall¥ whether . there is rotation of the wheels or not. Anti-Ilock
braki ng syst®R©OE &85 o0 provi de signal information indicative of the

wheel 1ot at i[gup4pt atys. Phenti NGl aDSIERD o WRR! dischised b APsteR ToOfracking aldso used to
provi de the wheel rotation status. A conputer processor determnes the
T8

i nt er nodal  HspieRnstheinisrmadatatespfcargeirallers. Inaddion trdheintamationraevidsd st at us
and the | 00§} i q8iond et ok (8 R 1081y APAShick e sEIsPvahlz O 510, 380

to Curatolo a I SC es a secufity and tracking apparatus, conprising
at | east twserspryreal thagraileri The GRS switpravidenithederatiowaidivelacity afial tratleand.  f or

i dentifying_theg. l tion. i ' gﬂg't o]y 9%3' , a
security an&"the & g@ﬁ%ﬁn&q’glgggor‘%{égtsh% P‘g&g!r’fé& e i,s ogglﬁplnjralll% sﬁa a g{gggsntﬁért Wo
si gnal i ng utherasis rotativhefthe whedls orgot. Antldckbialing eyscbnyaensed wmpravitiesigndlyi ng and
automatical Ly transmttin he,l gcatjon of the. signaljng units when the
signaling u ?@aHPW%WFgf'g‘HWBSF?fﬂBW“ftﬁ%' é“ﬁﬁlet??éd%@’b‘f'lé‘ﬁpr falipn seogor In a
preferred epa@diyiBiio provil®ih QtheklTollichVitAed Al onipateR bRycBssBEdd@Minedtheani Mal , or
a material asset, conprising providing in contact with the person, animal,
or materi al iHeEedal moyemens sigtus plghe ailerugngihe Wheel otation sigmsand thelorstipnproxi mi ty,
wherein at | o&?%ﬁéﬁxﬁﬂ@ﬁ.i ng unit is small and hidden and securely

pe

attached to the son, animal, or naterial asset, and the signaling units
havi ng nmean§00061 % MatehtNo.b, 3 19380 ¢e Euiatalo eifal.tdissloséscasebirity andrirackingo a

moni t ori ng ation: activating neans. for. i.dentifvipng the Location of the
signaling u%ﬁqagat%g,/ton?perfsgg lgqsﬁtavc}s@a@gmgsﬁ Oér%?u%n ?Wﬂa&{nﬁ Soni t or i ng
station of saiidengiargy thplidoation ofcthe kigimling GAIEO6]In dnS embadimeit, deecufitydd, 523 t o
Doner discl oses a nethod and t_gpgar atus for mapagling | oconotives, The

appar at us i fféf PafAtUS 1 Aseradeds YqmpoRing of leastimo signaiing ity commpRieaiing: i ve

i nterface, ?rcﬁ(ﬂﬂ’@';l he] medhs EHSAERIBAIY AR auRREtichll; QFRSMHIAA 1N locatiBl of BRP UL er
programmed to determne a position ofthe |oconotive and to transmt the

posi tion vi sigeakes uritsirhen thesigasling vaits aceseppsated byfugre than a presdlectadidistine® obt ai n
| oconmotive @ §oFRifed éMbddint, a method is provided to locate a person, an animal, or a

material asset, comprising providing in contact with the person, animal, or material asset,

at least two signaling units in communicating proximity, wherein at least one signaling unit
is small and hidden and securely attached to the person, animal, or material asset, and the
signaling units having means for identifying the location of the signaling units to a
monitoring station; activating means for identifying the location of the signaling units by
referencing the GPS system; and notifying the monitoring station of said geographic
location.

[0006] U.S. Patent No. 6,490,523 to Doner discloses a method and apparatus for
managing locomotives. The apparatus includes an on-board tracking system including a
locomotive interface, a computer, a GPS receiver, and a communicator, the computer
programmed to determine a position of the locomotive and to transmit the position via the

communicator, the computer further programmed to obtain locomotive discretes and to



21 1 JUuL 2006 WO 03/104834 PCT/US03/ 14483 transmt the | oconotive discretes
via the communi cator. The nethod includes the steps of operating each
on-board systemto determine when its respective |oconmotive depart$1 Bl 206

| oconpti ve assi gnnent point, operating the on-board systens to determ ne a
departure YQMRY#34dn to send a | oconptive position nessZ§EUWSHY¥at a center
at a tinme corresponding to the |oconotive assignnent point, to

simul t aneoUlerfiftht BEOMGES dildfelds \AIn Al iRsof 2¢He mbASP kAN AR | Ve and

at the data center, collecting l'oconotive position nessages corresponding
to t he | ocowboperaing saihgmrimatd systemtto detembincewiren ite réspecdive logomafiveidepartsf

| oconotives, identifyi.ng candi date consists_an e I ' . [ 0007]

U. S. Patent h,{?fpmg%i‘?,ﬁggggen?go%&%eﬁat&g@ﬁog—sbggr%gg %%‘Fftggf%&%%?%’on ai ned

tr ﬁclki ng ugbdditichgdo s'embdlUdﬁﬁotEEpaﬁRinMage@tatdatahadeﬁabaﬁ:nawrﬁspmﬂingl at g, Wit h
a hollowinterior cayity housing a GPS receiver, I cr.oprocessor and a

Fr ansm Lt or 16 e Bopma e ieniaant B o srliareousy sttt by o ah data b fesh

M Cr opr oces s@pedfivé locHhOHRSEd af thel dafiCdehtRf) cHlfdcing oMV oBitioR aekBles The
transmitter transnits the data packet to a _renpbte receiving station, for

transni ssi oforrespendingnior e loremetiue assigpment ot do determise lacalized graumst€d on the
encl osure t?coﬁg&gpgﬁ%géﬁmﬁﬁae%ﬁgaﬂ&ﬁg&ﬂ,@oﬁmg to the electrical

conponents o a e enclosure I's designed with a pair of
vertical |y §Q0ghtl&8. Bateht Noa6d3%3 9o Bakexdisclges e paitbje selficbitaipedaddkingor i ent ed

so that the sol.ar. papel s unt e n,ihe side nel, i L intain a

Favor anl e SBTAPE RS AR ereiirgte tariod g ot itE ot Aoy PR BRGNS The

t ralnsm' tt elrohb&ﬁ% a Ggglredeamd_ ,taeinﬁp&pamf sg&%ﬁu a&amﬁl ®41N ATHIOGPS leaemrt\h{gn t he

encl osure but spac a . distance, fromthe peta untjn ate an

el ectrical E‘??ﬁ‘ﬁgﬁéﬁ‘ﬂ%g dp qhﬁﬁ’t“gf’@fo‘ﬁﬁ‘i’é’-’éfﬂggrfﬁ"rss %(P@l“@gﬂﬁﬁ e a?ﬁ'é oper ati ng
frequency OPaékB@ TheRafbhiitte? trand iR B0 hATHERL b5 a rBhoRdeQivify sthftfhl forf r equency
and optically transparent material, so that the antenna and the sol ar panel s

may be hous&@nsiissien to & pentrabiiatehase. rRhetaelsetrie sellstage wountedorethelendenee tol n t he
method of Qg a%ﬁéﬁ%?ﬂaﬂ’rgﬁ&é%eg?ottg?% %f&%@hgﬁiéé&tﬁéﬂg@%hﬁjﬁd via

cel lul ar phone to a ce r-ser vi der, e to a a service
bur eau whi c Theehisure isalesigned withapakr bévetticallyraniented sidé panels dhich e genendllya cent r al

2nd br ovi co SHfoeeRR AR iFfpal)fe e pamyPled dothe SRR MHEARERG | opor (s
for cust onefRotable selavMéidéne Sngld\dhiring a wideahnpRlof ofié®dlidhs. Chlid tednbihivter @aCh gener al

aviation aircgraft (ﬁbout_ f our hundred thpu_sahn?d (400,300) in the United
States) is Seliulagtelsphons With ansntengamopatad withip the qoglesyre Jutipasederdiiyget i oni ng

from the metal mounting plate and electrical components approximately one-quarter

wavelength of the operating frequency of the transmitter. The enclosure is formed of a
radio frequency and optically transparent material, so that the antenna and the solar panels
may be housed within the hollow interior cavity of the enclosure. In the method of the
invention, tracking data is periodically transmitted via cellular phone to a cellular service
provider, thence to a data service bureau which sends the data over the Internet to the
database of a central server computer. The central server computer will decode the
information and provide an interface and value added products such as maps and reports
for customers via a web page on the Internet.

[0008] Currently, each general aviation aircraft (about four hundred thousand (400,000)
in the United States) is asked to volunteer compliance with the transponder positioning
systems that are currently in place. Only one-third (1/3) of the general aviation aircraft



systens that are currently in place. Only one-third (1/3) of the general
aviation aircraft 3 1 1 JUL 2006 WO 03/104834 PCTI US03114483 conply. The
other two-thirds (2/3) are either not equipped with a transponder of 1daiLroms
conply for other reasons. [0009] In reviewi ng the existing technology, it is
desirabl e tWO&WAR a tracking system that increases th&IHE H#¥ence and

I nteractive service comrmuni cati on between an aircraft and ground stations

t hr oughout i N Lahi : : -0 | dence in
t he conmmuni (?Q?Plg'n&‘ %(?t\}ﬁ;exjedr}lvg t%‘ﬂglﬁéggrrg?l%@g% é‘%‘%ﬁ(}h @taa#? r?gfiér:ag&lptg&desi rabl e
to provi de cemplglforaithes remschscost effective nethod to track aircraft, with a

uni que aircr nunber, . a ti.e . during .idle.ti taxiing.. a in flight.
It is also (ﬁ@é’h%d%@&%%ﬁ %shﬂg Be\c;#x@Loggﬂ- 'h{séig%rg lf’n:‘f;(jecrse‘éFeitrggﬁn (ﬁ)sr#%ﬁrﬂi cations
and i ndependigifincfeasestiviittallizs ardfiintelactive 8éroice cmmrhintction batpeerian abtdaftr nodes of
transportation as wel]. SUWARY, OF THE | NVENTI ON [ 00010] I.n one aspect of
the inventi GFQFQPP%%% g*":(’}}t‘tff Jﬁ‘apaﬁ%\?ame a%tgé:glxre PEGERSSi di ng
tracki ng i ni0MhEBdrhiAiaRoR bW 1L AiReACAN bfind StathirRV it G dbsirablRQo pRARIAL US
includes a tracker tag and a tracking information server. The tracker tag
i s adapt ed tdelisbleaed resé pifectivemethodtogmek aireseft, ayith a ynigne aireralt ppmbsroanyt i pl e

gl obal posi t..anj -p%l' I PR MeTc) SRfem
satellite c%‘%‘gmﬁﬁﬁﬁﬁﬁga@ﬁ sgfn?ﬁ?)rﬁﬁ)%léf%%r g%?edg%ﬁ@f%%slrgﬂ%ggpt [ otﬁ of each
gl obal posi intemdtivg sgrsice ncemmahitdtivas fand mindepaidentatcamnamicationei wEdthei t h
respect to enter. of. Earth _and the.tine data repsesenting a tinme of day
associ at ed \ﬂﬁ‘f‘ﬁ"et“q%mﬁl&g‘fettf’(?ﬂ‘er%??.Of%ﬁ@p?'?%@f?&?wg@g di sposed al ong an
exterior of the novable asset at a location facilitating reception of the
position and time data, the_tracker tag combining the position and time
data fromthe multiple gl obSHMMARGQRIHEINVENIION t ef [ites for selectively
transm tti ngo@ddim e RPbildr e idntidd, TR afpatatus\bPtratkihg hanHanEHRECAlT On
network. The tracker tag is adapted to receive command and contr ol

i nf or mat i on pravidingteacking informatinnie i manitosng deviogisprovided e Theanparetnsineludess

el ectrical | Xt{aﬁl&% ﬁa@%ﬂd%"t&%%ﬁfe racbsao&. Tbé‘f??c%ﬁt‘a' %‘%diﬂt&’d?o%&%t&@?”t

associ ated wi asset'. I'ng 1 nformati on server TS conmmand

and contr ol rekive presitionandkiime datafrorTineltiple glokal positioningsystém satelliteyofepglobal adapt ed

to selecti veléll.transm't COﬁ’[and control..information.to the.trc&cker t ag
e

via the dat BOSHOGAE SFELSAE on. tie Rosition AR repredHEg 3 BeFtos Fer i s

adapted to efphgiobal infh@ Gyt Sitéliite Froa Whith BRa Ak feckivedwith espeetaker tag via
t he data communi cati on network. The . . . )
center of Earth and the time data representing a time of day associated with the position

data. The tracker tag disposed along an exterior of the movable asset at a location
facilitating reception of the position and time data, the tracker tag combining the position
and time data from the multiple global positioning system satellites for selectively
transmitting combined position and fime data via a data communication network. The
tracker tag is adapted to receive command and control information via the data
communication network. The tracker tag is electrically isolated from the asset and
inoperative from equipment associated with the asset. The tracking information server
is for command and control of the tracker tag. The tracking information server is adapted
to selectively transmit command and control information to the tracker tag via the data
communication network. The tracking information server is adapted to receive combined
position and time data from the tracker tag via the data communication network. The
tracking information server is adapted to selectively receive command and control

information from the monitoring device via a tracking information network. The tracking



tracking information server is adapted to selectively receive command and
control information fromthe nonitoring device via a tracking infawnﬁm;ﬁn
network. The tracking 4 1 1 JUL 2006 WD 03/104834 PCTI US03/ 14483 info Pon
server is adaBted to selectively process the conmbined position and tinme data

based on prEPP¥YISned instructions and comand and cont PG4 B Hation to
produce the tracking information. The tracking information is associ ated

Wi th the assgbhmiién s&@éﬁ@édaEQH% RREIERH prbdesd the EdhebifBAPobifbn 4@ thiR\dagie Vi a the
tracki ng i nformati on network. (000;&4( I n anot her aspect of the invention, a
i

tracki ng sydeishongrepregranped instrustions sedcsomynand pad eantrohaformuionse podRteor i ng
device, a trﬁ@t&g&gﬁ ﬁdw G hiekinfofmfdhas aSBRRRA iRl thO BssBEANOT K, @

tracker tag, an < nformati on server. The nonitoring device is for
di spl ayi ng tselagtivielygcceassible bathe monitaring dedeasda the trackingrinfommationetyeark. The

tracki ng-inf AN network . is, i ' | B . L1 Qk1 ng device
for commni[@%q{?i\g e ?aﬁé?(cit ﬂéth? ﬁ?%@ﬁ@??‘%%%%ﬁ@%ﬂ%@r ﬁﬁg{ré%\rl/'* e. The
tracker tag sysemanelpiesdat mosiedringt tevidey ar erackinge ipfoandtioannawdrki i avadathat a from
mul tiple global positionin system satel lites of .a glob 0si,t i oni ng

syst em sat elP gty iaé’ﬁgk“ﬁ?% aﬁ@%ﬁr "%%H’ﬁt""? %ﬁ‘f‘é?@ﬁ?’?"ﬁﬁmg‘gposi tion
of each gl ohglice tsfok imh?ﬂ%msmﬁgmmeﬁdﬂ isSodidt@MwithiaChovhdledaséds THeeCei ved

w th respect to center of Earth and the time data representing a time of day
associ at ed Wacking iefomaation | nshvark iy in yeramunicatiRr withy thej mogjiosipg slevicaferng an

exterior of n%bt l.gag%- : ' : L Lyl al i n of the
position anchgllﬁlrlr]e a a.hgﬁ'he ?‘%&rﬁ%r&? gg{éclg%ﬂ;oﬁg% dﬁ%%t' p@%it%a?gﬁ%%% time data
from t he nulatdagsedtogieleiotivelypreseive positiog and yime aelatadicine imuitipbesglotal pesitiening vel vy
transmttin onbi.ned si.tdon and. ti o Vi . da caomunj cati on
net wor k. Thgy%r%%ﬁtef §§a ?é%@?"v“g?‘“é‘g ﬂ%geﬁgs‘g??ﬂe E‘%‘rﬁ{ep%mi #5???& 0|néir%iavi a the
datCI a commn:rqaédeﬂuﬁxgrueﬁmtt{(dﬁ.oﬂm globaiqics iﬁgﬁiﬁgliﬁfeﬁﬁa{eﬂfﬂe fr61 wettichi datsf Wds f:omrfindl
an control o e tracker tag. e tracking informati on servef selectively
transmts chﬁ‘Fé’ﬁ@l W‘thTGSPGBtrfPr%l‘tgﬁ ?ﬁ%ﬁhﬁ&lg}? "Fge f3t renresERting & tipe 61 daV he dat a
comuni cat i QEsoBiafedRiith thd Psitidn’ REK I THE tlabifed EdEHS afalsbss,&mgg afl &4&ior¥ F tifeONbI ned

a

position and tinme data fromthe tracker tag via the data conmmuni cation
net wor k. Thénqvakie japseyati s losatinnt facilitatingrreeaptign (of thej Rasitipn apd time data. cBienand and

control inf Qfa@féri ARG el Vi ' ae. tnf or mati on
network. The trac ﬁ%&ﬁ%%@%t [ orrl1 @gr@%r&gae#g@tq{%/&ubg%r%é%g ééégot conbi ned
posi ti on andystem satellitas for selectivelctuanemitting combinkd pagitionfand tim¢ dasmvia Mealatar acki ng
information is sel Ctiv't%lV/% C(‘h_esgi?aletothenoitci)ri;}gl.lqtevi e via the
tracki ng i m&gﬁnﬂlg{nf nﬁlg lf'k. € 1racKer tag receives commana and cory niormation via

the data communication network. The tracking information server is for command and

control of the tracker tag. The tracking information server selectively transmits command
and control information to the tracker tag via the data communication network. The
tracking information server receives combined position and time data from the tracker tag
via the data communication network. The tracking information server selectively receives
command and control information from the monitoring device via the tracking information
network. The tracking information server selectively processes the combined position and
time data to produce the tracking information. The tracking information is selectively
accessible to the monitoring device via the tracking information network.

[00012] In still another aspect of the invention, a method for tracking a movable asset
and providing tracking information to a subscriber is provided The method includes: a)
associating the subscriber with a tracker tag and the tracker tag with the moveable asset,

wherein the tracker tag is disposed along an exterior of the movable asset at a location in



[ 00012] Instill another aspect of the invention, a nethod for tracking a
novabl e asset and providing tracking information to a subscriber is

provi ded The method includes: a) associating the subscriber withia jifiagger
tag and the tracker tag with the noveabl e asset, wherein the tracker tag is
di sposed al%RG¥HE8%xterior of the novable asset at a | ocZCTORYHE 1 1 JuL
2006 WO 03/104834 PCT/ US03/ 14483 which the tracker tag has |ine of sight

access to the: ' Iys ; . ' e tracker
tag is el ec?’?‘fcggﬁtg& F‘éﬁ?‘%ﬁ%&'ﬁ? %’%%E%E%ggg{esgﬂgu?%?%g?gt%g&%tg&%equi prent
associ at ed wassethwhereinabswricketing yrelentrically isdiatedsfndun theiabset andgopgrativerfromt or i ng
devi ce access to,a Wb infot%rmat.i on net wor wherein the

I te Vvia tracki .
Wb site i n8$%§1t“3?°‘?t8§glt§8’ﬁ8”ﬁa§(§ﬁ"ﬁﬂgﬂﬁf5% T BHPARERC ‘8&855%%" di spl ays
a map suit akbessit0a Webileadd dgackiip ifomtionfietivbek, h&ein theWeb e<indludeg posi ti on
and tinme data fromat | east four_global &?sitioni ng s Zetem satellites of a
gl obal posi gt It H&@M&PWP! @R?S‘hg'f‘ '?PAQYPBMtS“'F% f"f?’&{‘!‘k‘%ﬂ"gt ag, the
posi tion dapRvhih %%ﬁg’ta%sga@s%g. Pekitih 488 HheXda2P Rbm e Hakd B0F BYbAY St em

satellite from which v ved with respect to center of Earth and
the time dapesitioningrsystemtsatelites of » globalfpositigningssystemesatsllitawansteliationgbthiet i on dat a,

d) conmuni cat j h L. | | i 0f oromation
server via g&g% éatgt%ﬁq?ﬁ%ﬁ%ﬁa a?%rr?ﬁégﬁn&ﬁ?gﬂe@ °t6§%°2‘e%‘;sb?frﬂgﬁs{lﬁéingﬁg [1on and

ti me data i sateliferfronatvhichtiate was medivedrwithoregpecido centot\of Eanbl and therimeldhta, t he XYZ
data representing. a latitude, a l.ongit and an al f.itude, .respectively,
and the {1 nEPPbespng g, e o 4 oo R B, Bt ie ed D o R R 2 Gt
f) di splayi pgsitidniaad dohé i atiabEngiafomMon bdiGerdia d daRTbmAAicHRA nBR@eL, and
overlaying a synbaol on the ma coordi nate associated with the XYZ

p, ..at a L :
data, and g¥) Preprssing Hig positips and)timedaia iprp trilatergfionfashinnde produps X¥d avdpe at a
predetermn ' %mgl B he data
conmmuni cat i gﬁleﬁgtt%’%ér/ .Zrﬁié‘% eés)!;lmt}(fllglg TN,&{;&RQ@@S@M@;{%&%%&% ‘el | ati on,
and an | ri daadthe tine dhtia repréa@ftiig g dimevedylay associatedwith thaXKY&ndavd, HidisplaginBSTN and
the Iridium,s lite constellatiqgn rein th racker s 1N
conmuni cat F})hﬁ%ﬁ ﬁldttﬁ%e cfapai °d‘|e‘{ﬁﬁ?§§?qé’P? }%{ég pg%erf.gg 8?#3#?%%%%@5 &ggleﬂﬁgcki ng
i nf or mat i onat scodrdimdtayssocidted witleths B datd) and g repdatingmepstcd thiraughdeforae when t he
asset is substant.iall nywhere .in, the rild with Be of sight access to the
sky. [00014P ﬁe%%we%ﬁﬁ\g%!eﬁweddﬁwﬂionet hod, the tracking information
network i NplopdEs Mbné BhBsdifént ofthe hiethdd Uit 84 EdthiiuGcation AdtRolidihélades and an
Iridiumsatellite/lnternet ateway in comupjcation with the Internet and

the Iridi unt AT, jap tlédiéwrﬁéfe@%%? ganstsHation, and an Iridium satellite/PSTN gateway in
communication with the PSTN and the Iridium satellite constellation, wherein the tracker

=

tag is in communication with the Iridium éatellite constellation and the tracking
information is displayed to the subscriber at the monitoring device when the asset is
substantially anywhere in the world with line of sight access to the sky.

[00014] In another embodiment of the method, the tracking information network
includes an Internet, an Iridium sateliite constellation, and an Iridium satellite/Internet
gateway in communication with the Internet and the Iridium satellite constellation,
wherein the monitoring device is in communication with the Iridium satellite constellation
and the tracking information is displayed to the subscriber at the monitoring device when
the subscriber is substantially anywhere in the world.

[00015] Benefits and advantages of the invention will become apparent to those of
ordinary skill in the art upon reading and understanding the description of the invention
provided herein.



wherein the nonitoring device is in conmunication with the Iridiumsatellite
constellation and the tracking information is displayed to the subscri ber
at the nonitoring device when the subscriber is substantially anywheyg| s
t he worl d. dLOOOlS Benefits and advantages of the invention will becone
appar ent t SVPAYYA ordinary skill in the art upon readiCh{fSaHtss3
under st andi ng t he descrlptlon of the invention provided herein. 6 1 1 JUL
2006 WO 03/104834 PCT/ US03/ 14483 BRI EF DESCRI PTI ON OF THE DRAW NGS [ 00016]
The invention is described |n rmre detall i n COI’IJ unction with a set of
acconpanyi ng draw ngs. [BRIEF PT b DRAWINMEY am of an enbodi nent  of
a tracking ofr t [ £ bl ock

di agr am of g(yn(ﬁ)gﬁg]odfﬁ r?tpm‘m?;l IQQFSC{.)'Q% {"r ac |¢1e3£lslf}s @ %mtl}or{g]r%or at’i nfg t he

i nventi on. hﬂﬁﬁﬂ:&iyn@diawﬁgsjepl cts a GPS satell | te constellation with

mul tiple satell E or bi 20 A depjcts an lridium
satellite ¢ Q@IIJ@I ﬁii 1{;'15] %P]fld'wpt 88 }"i gmlc %g})\‘[eﬁlmcgmr?Ung[ 00021]
FIG 5 ill ug{eﬁﬁeﬂﬁmprbl tal altitudes of various satellite constellations.
[00022] FIG 6 shows the flow of GPS data in a satellite conmmunication
portion of E?Qmﬂnbtﬁiﬁmgriﬁ adlock diagsam ohan epbqdiment ofe@labal trackingAyptemy p| ock

di agr am of tracker tag. [00024] FIGs. 8-10 provide top
and si de vi evvs o Gﬂ%fﬁ%egﬁoﬁ-gm of a tracker tag. [00025] FIG 11 is a

bl ock di agr §00039] aBIGbdepicteemGP S Batellitercansteliation with multiplesateliges/iarEarth] 00026]
FIG 12 |Ilusbt_rates an exanple of a portion of a nonitoring device display
show ng a s PPl map and tracking information in accordance with one aspect
of the i nvgcmnp.oan FI(0DBébidts dnlIfidinhIatellitecohitelationivitigmaltiplelatallites fiRathnent  of a
regi onal traﬁ:,ll ng system incorporating the invention. [00028] FIG 14 is a
bl ock di agr 8ff an” enmbodi nent of a local tracking system incorporating the

i nvention. [00021] FIG. 5 illustrates orbital altitudes of various satellite constellations.
[00022] FIG. 6 shows the flow of GPS data in a satellite communication portion of an
embodiment of a tracking system.
[00023] FIG. 7 is a block diagram of an embodiment of a tracker tag.
[00024] FIGs. 8-10 provide top and side views of an embodiment of a tracker tag.

[00025] FIG. 11 is a block diagram of an embodiment of a tracking information server.
[00026] FIG. 12 illustrates an example of a portion of a monitoring device display
showing a street map and tracking information in accordance with one aspect of the
invention.

[00027] FIG. 13 is a block diagram of an embodiment of a regional tracking system
incorporating the invention.

[00028] FIG. 14 is a block diagram of an embodiment of a local tracking system

incorporating the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
[00029] While the invention is described in conjunction with the accompanying

drawings, the drawings are for purposes of illustrating exemplary embodiments of the
invention and are not to be construed as limiting the invention to such embodiments. It
is understood that the invention may take form in various components and arrangement

of components and in various steps and arrangement of steps beyond those provided in



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT [00029] While the
invention is described in conjunction with the acconpanying draw ngs t he
drawi ngs are for purposes of illustrating exenplary embodi ments of 1t W 2006

i nvention and are not to be construed as limting the invention to such
enbodi ment YOPY10483¢ ynderst ood that the invention may tafETGPHIHHR various
conponents and arrangenent of conponents and in varl ous steps and
arrangenent 40of Viiteal it bera R0 /104834
PCT/ US03/ 14 §r?%ﬁ%§%&§%%%té§n il gélgl at ed tfc'ien%c fl%%mm Wt ﬁrﬁi@?&g dr awi ngs,
| i ke ref er edemteliresclemepts. denot e I|ke el enent s. [00030] Wth reference to

FIG 1, an a tr | rtag 12, a
tracking i n ggjt ”g\ﬁﬁ-, Ve tfjﬁ&a{r}%g?ég{)&%]gﬂl%ﬁg&#ﬁgi%mﬁn%@ | on® net wor k
18, a trackm@ker a0 1276 traxking diifomistion Gerver 1¥) ah tasset 1) adéata@&mMGaamd a GPS

satellite constell ation 24., The GPS sat II|te cpnste | atign 24 is preferably
a public GP%e é’élfé I‘H"écl‘é'%@g Bam; RSRVer @IOUHWQ‘WI zgy"é‘f @§

satel lites 24QifeRbiateliBlion’di THe GRS HikellitEadrsttllationd iGRSFefadlydd publi€GPRC! udes a

clock and has an understanding of its own orbit wt respect to the center
of the Eart natelEtacqwn@Bngratr@luﬂnnS@ ity of GPSysatsllitns JAALFIG. | D) orhidag theon  wit h
respect to 849, of day
r ef er ence. igBo {ﬁ‘@&%& tgegdare g\g{%ﬁn‘@%e\?\% %gfr%%% |%8&l%%rs W th

GPS r ecei versspetabtd the a¢nger of ﬂne Eartlp OBichiGM¥ssaretiiteontiermily bxbed&sts ithposﬁim h systens

A atton naibrERec 80 tf 3R B PR ot oG o ARG pLEGipERGEg s
satellite cooomse] IaPs sutellds arawlelllﬁﬁﬁmﬂbmr@ﬁllr@ﬂ&rsﬁit&GPStr&ﬁnvaﬁdo daste

satellites are spaced apart s at, from any point on Earth, four, GPS
satel lites %empogaonsmeeﬂrﬁ@oﬁﬁ?' SYeh SYBEUS BrreATmanly Hsed sed Topsgvigatan iger can

determ ne i tianp afffetdnP rapmfcadbns r RSP 8 hvikton! RAuEANEREL, htohbBildRivel) did)
| ongi tude, |at]tude nd altitude from posi tion and tinme data from four GPS

satel |ites. Preferghiyithe GRS satelie prnstsliation|24 incliss peonsh GRS sarelites mpicthe
satellites, [ t i feand

| ati t ude. ﬁ&ﬁﬁtgﬁ%ég Rr%?ta%an aﬁ W?g %fo;ﬁpgp?’yé %?lgér% e position
and time daskove|the®daonOriquipient mtlﬂﬁ&%k&t&bmrtqan cleteshige Iltatpplhon mthhe NAVSTAR
GPS satellite tell at| evel fense.
The NaveTARieRst B Seaneh i Ragitugt e fod s R Biofiens (4

oper at i onal timé dstadof) foa (WS sablite. Iohition adPtiBOEhtdrs kSived Rom Ued GBS- The GPS

satellites are di sgersed around. si x, pl.anes, wi th_at
satellites, the equipment can determine its position in longltude and latitude. The

equipment can also determine its velocity from the position and time data.

[00032] One public GPS satellite constellation is the NAVSTAR GPS satellite
constellation developed by the U.S. Department of Defense. The NAVSTAR GPS
satellite constellation includes 27 GPS satellites (24 operational, 3 spare) orbiting at about
12,000 miles (19,300 km). The GPS satellites are dispersed around six planes with at
least four GPS satellites in each plane. The orbits are arranged so that at any time
anywhere on Earth, there are at least four GPS satellites above the horizon. Preferably,
the GPS satellite constellation 24 is the NAVSTAR GPS satellite constellation. However,
the tracking system 10 works just as well with any other public GPS satellite constellation,
such as the GLONASS satellite constellation maintained by the Russian Federation or the
Galileo satellite constellation introduced by European countries. The GPS satellite
constellation 24 could also be a private satellite system.



| east four GPS satellites in each plane. The orbits are arranged so that at
any tinme anywhere on Earth, there are at |east four GPS satel Iite@al\@@éqh
the horizon. Preferably, the GPS satellite constellation 24 is th /&R
GPS satellite constellation. However, the tracking system 10 works just as
wel | with JHYOBREF public GPS satellite constellation, FEGER%Y*Phe GLONAS
S satellite constellation maintained by the Russian Federation or the

Gal il eo sat €obd33s Coeferulbty,|thé dsodt 16 id d okabRAssa sikhras pe difcrafo UHbWERS, thefhe GPS

satellite constellafion .24 could also be a private satellife system 8 1 1
JUL 2006 V\o*@@f‘ifda%éi"?ﬁﬁtﬁs‘b‘é? P48y m?fﬁiegﬁfe‘%aﬁhﬁ? , gt?ﬂf?"ﬁ%‘é&t‘* 16 is a
movabl e ass edesirgt! Hor eganiple, iFuEK, AlVen, diQWRMRble, b Brgo LhREIKET a traller1@buiBy be
secured to any type of asset for which tracki ng Information is desired. For

exanpl e, a t&t®iR, 2 locomgiive,raih garomid wetercefic Jhg drackerttag b s seared tgither | a bus,
atrain, al i il - é&lﬁﬁ g 12 is
secured to tﬁg&qgglsaet T%#ﬁﬁaglt%a%%l H%(%ﬁ %%E@f{c%ﬁ%ﬁon%ﬁl@ gs |I%(§B%f si ght
access to t heackéntag P2 sfremonably,sedunal totartap-kide exteripr bf thesasset howhibs highsstured to a

top-side exteriof. 0of the asset..16 at.i.ts highest ol nt ver. any point
Wt 1ine ofpity Apavdey PRt e Bl oeth e agy P rout BES Wige™

sui t abl e. Acig gifitable A &ess/t6 atdéast foul GIE ¥atellind ietelyiiited if altitodaiticking inférmatiéd t ude
tracki ng i nformatiaon i% desi red. Prefe[ablga/,%hhe tracker tag 12 positioned
on the assetisdesued, Brafstablyothe frackst 138 42 positiongd onfhe pssetlomg dhat ne Gperafeises s

tracker tag diuphthaBabiflocaRURIE kg Of diAEnd%Phovehith of PSR! BHEN!

terrorists and ot oes frombeing able to renove or disable the tracker
tag 12. Premerpibieyt teworsiaandofter fopsfgom binasbloolsonelordisaplesisdescher 4

el ectrical | y;4 $ol:ahs ﬂl%&] LI ;

I nterventi onlidal?l ng ﬂ’cgfﬁérﬁg‘{&%p %??%ﬁépgwgﬂ?g&t%‘r%éc | %élg&%s é%ﬁi%ﬁof-{’gai n, this
feature nay the sseand does nadréguire mamuil iotetventichdasngfnoomal bpératipredfthe tiackingdi sabl e

the tracker ¢t . A00034]. As | ong _as .the tracker t 2 has line of sight
access to thsg%g'ﬂyj)?' fa‘%mg’e GaRye mpy 8?88%&?%’?%{?%?5%%0%%EF’B&P‘?I?)%E that are
cont i nuousl ydisabRakiadtkertyg the GPS satellite constellation 24. The wrel ess
conmuni cati ons i ?cl uqe t he, position an;j tirgrée data continuqusly broadcast by

each of mul tIOP93#] oS lang as thy trackertag 13 hgsdine 'ghﬁaqcegrtgtlw ni kSRl of sight
of the trackggeiedirbiéss chifininicaciR'that akk chatifuBil ﬁ%§dé&§l%y&§% GPsQBefipd time

data fromeach of the nultiple UPS satellite to form Conbined position and
ti me data. Teoastellation R4y Thegwirdlessscommunisatinna inclitdechie mosition ped timgcdetang

O, AR sl OPYIARRR 0 O i d ol ot Vo1
of sight of the tracker tag 12. The tracker tag 12 combines the position and time data
from each of the multiple GPS satellite to form combined position and time data. The
tracker tag 12 is in communication with the tracking information server 14 via the data
communication network 18 and selectively transmits the combined position and time data
to the tracking information server 14. Preferably, with respect to the data communication
network 18 and the tracking information server 14, the tracker tag 12 is a thin client using
TCP/IP protocol.

[00035] The tracker tag 12 determines whether or not to receive the position and time
data based on command and control information from the tracking information server 14.
Similarly, the tracker tag 12 determines whether or not to transmit the combined position
and time data based on command and control information from the tracking information
server 14. Additionally, the tracker tag 12 may include an on-board sensor and

preprogrammed instructions to determine whether or not to receive the position and time.



to the tracking information server 14. Preferably, wth respect to the data
communi cation network 18 and the tracking information server 14, the
tracker tag 12 is a thin client using TCP/IP protocol. [00035] Thé % ¢Hcll
tag 12 determ nes whether or not to receive the position_and ti dat a
based on cd¥¥d48dhd control information fromthe tracki HST’PH‘PHgﬁﬁtion
server 14. Simlarly, the tracker tag 12 determ nes whether or not to
tr?nsm' t thesfi;ﬁﬂumb‘ J 'ﬂﬂchm&kta'gqa m?ﬂﬁchﬂﬂﬁreﬁﬁigﬁmﬂﬁﬁﬁbﬁsmﬁomd dlﬂerlailird: coEt rol
information frgmthe tracking infQqrnmatiqgn erver  14. Additipona , the
tracker tag “ﬁ‘f&?ﬁ?@ﬁ@tﬁﬁg‘“& e -Iﬂﬁeélrpﬂmg‘é‘h@rm?néhrﬁ‘?"&brt Faﬁgﬁé‘lﬁ%

| NSt T ucti ONgyalyQ1sg BESATBnBoad AR In Rhjulifon WSS EpBeralitrel BibirhdtioRs @Nd tinme. 9
1 1 JUL 2006 03/ 104834 PCTI US03/ 14483 Sim larly, the tracker tag '12 may
i ncl ude pr epetsyninerwbethennsmot tottragsmit the corabingdposision gpdtimer The traeker tag t r ansmi t
the combi ned,RasiiisnR silthetib AT M GEUEE scoldfie LB ADoLifoh i inTirad SO USe
an on-board '§eénsor 1n caonjunction w e preprograr?ma I nstructions to
det er m ne wifatsobsequant tredsnfissionr ansnit t he conbi ned position and tinme. The

tracker t ' it d 1 t d.store th

conbi ned podtBSh JmtFEdir. s de e Pipoe gt STl Ao dBfH Mifichinc) e

Ej r ?c k]gar t a? dafa forEs oim?i_osiden@?hﬂakmtﬂou’:em?ﬁtat o;t]‘dmcﬁan? The?lg(frﬁluh Eam:adeL i me

ata 10or I1tsg, _own positlon , respe 0] enfer o1, ., ine car . e

al gori t hm gefes éﬁ@?pr%mng%yﬁﬁémsﬁg@w@f&@%éma@s PPYHeN #d dame fQﬁd al titude
(requiring mattle%f&ﬂ@PBkﬁ@lﬁﬂé)}o?XYf&ﬁW%seﬁtﬁ@ﬁﬁﬁ&Hﬂdlg?éuﬁ@{ré‘ddiﬂﬂges) or XY

data representing latitude and’l ongitude (requiring position and tine data
fromat | eagposition ewd Gme datat Fomiat deapt threeaGRY iswtglitashiin artrifatasstionrfashitspendi ng on

the type of tracki | nf or i | Aadl: ' Lt,h XYZ  or
XY data is éilg %@ﬁlaéﬁgrt%{}g% (ﬁ{?g r%@gﬁ%wbgrﬁl e;oqlfeg?r@g%%é"g vclg)crqligt@&a‘ﬁg%ri hmis
about 18 i nehXY datais dlst geherdied.( B@ resalution of 1Be resulvimgalgorithra ixpbbutd 8 inchds, and
about 18 inch i,n.altit . . 1T . the,resplvi al.gotithmi s,.i oppl emrent ed
in the tracﬂ%ﬁﬁ?lg‘b@z?‘b‘)t“gggg’gﬁ%i%}é’ﬂgﬂlggm’ B%A)%PRHP%['P s to) @“?%@uﬁgs XYZ or
XY data and thdvesoiis@alp@ith id impRm@aedin ty/Rickad thy 12, ttReconstisdd\posiGon &ldgor i t hm

reduces the ampunt of data transmtted to the tracking information server.

The tracke rtmleél@t_ai‘?lmxi‘(ﬁ@ Hfedatn agd thy a%?B‘H‘HF‘E%@? date. phypiceldys thegesplyingher reduce
the amount Qfgori&nhﬂ%dﬁc%&lﬂﬁg biRGurk BF defiAtAshifeMRThSSARME infd: f tibf @NEEITHeAd 12 may

I ncl ude encryption and '

ecryption processes for sécur comuni cations with
t he tracki ndracker tagt mayringhedeadata epmpression process to further reduce the amount of

time required for data transmissions. The tracker tag 12 may include encryption and
decryption processes for secured communications with the tracking information server 14.
As another alternative, the tracker tag 12 may include the encryption process to secure
the combined position and time data transmissions. This may prevent terrorists and other
foes from using the combined position and time data to locate and/or target the asset.

[00037] Communications between the tracker tag 12 and the data communication
network 18 are wireless. Communications between the tracking information server 14
and the data communication network 18 are preferably by wire. However, this
communication may also be wireless. The data communication network 18 may
implement any combination of wireless and wired communication technologies suitable
for communications between the tracker tag and the tracking information server 14. The
data communication network 18 may be a public network, a private network, or any

combination of public and private networks,

10



As anot her alternative, the tracker tag 12 may include the encryption
process to secure the conbined position and tine data transm ssi o%. Iﬁh@@
may prevent terrorists and other foes fromusing the conbined positi!) d
time data to |locate and/or target the asset. [00037] Communi cations between
the trackerVPaY' %% 4and the data conmunication network 1FEASHIHHE ess.
Comruni cati ons between the tracking information server 14 and the data
comuni cat i qio3e} Vidrlexdifplé e ditsEdopinalcidiheWrdrR 18 HRYREREe ofidirnore of

comuni cati on may al so_be 'wi reless. The data communi cation network 18 may

i npl enent  aptacesmsuRicetion sasellitg; systems stersestrialitolenirone Syptemsc £841e televisiomnol ogi es
suttabl e T QLG MBIRGRE haRBRChNR Ik bl RG Smcliifafof Bk ifEly N9

i nfornmati on Servér . e ata conmunication network 18 may be public
net work, a m@oinbiastionndhedatk coromusication saseflite systanomayinclipdid satellite telephoneat e

e dat a comtRh 2Lk Pl ety Rt it seis b it R0 sy ™™ ©

conmmuni cat i agtelittteleplione sy, aush astthe Inidhint sadllifecsystpnothe GlylalseirBateliiRbl e
tel evision syst conput er. networ ks, and other suitable data

ens
cormuni cat i SR ERePrbeomm satpllite spstomyt psat satpfdte gugtem. of TG satellite

system may iphplicusfliRe $éphbhd Rtche! TRE AR striflYielepRBne syfe haAhEuderdrfy! | i t e
network. The satellite tel ephone system may be any public’ satellite

t el ephone syombingtion pfHangslineher wirgles delenhanepysiems, siehtagthe pyhlic gwipledst ar
satellite Em& ] . : EIIP?WP(I%Q I1ite
syst emI or gﬁ%gﬁner sh%égg\ﬁgg& %ﬂ%ﬁ@%@?g%’ﬁ@{g&%p one" sys ’S@QTh;

terrestri al sutsbrhlineDS1} celuiantelephorenstioria pgrsomabripinmmidation syteh @)l | ne or

i rel t el eph . h bl i it ched  tel eph t wor k
(P STN . br GRRtHEn g SiPUET il e L bR o PR PpeL AP 1ol
subscri ber | iintfudé B gomisigdtion loflivire dihe Htaleea stwerk (L ANGE) 00 afireleesMANS.CaAt | on

system (PCS). network, or any other_suitgble terrestyrial tel ephone network.
The conput ePreferablprthe sRmPuteriepyIk ! rﬁ%i&-»mzéfgoﬁWéhp?ﬁéM%’éal ar ea

net wor ks ( LARER 869191 r haleRSST AXNSHowdVer bt Gtnbuitdbiencb SR UEbAmuRBitMAr K 1S
Ethernet (i.e., |EEE 802.3 for wre |ine LAN and |EEE 802.11 for wreless

LAN) . Howev @rotocimayibp smplerngntesiuch ssdeken ring, Ebsrdistributeddate intesfase GEP may be
I mpl ement ed,q@@{ ing, fiber distributed data interface (FDDI),
ARCNET, and Hi per 2&? iigg{f}?g] These various comuni cation technol ogi es may
be conbi ned[¢0938hy Thesbivaddusoronimunication sechnalisgiear may bet combinef\ViAN)nyor a

met ropol i tan

cox%igﬁiorﬂ% £oPm L(t wgcl\ég‘rl\ga network (WAN) or a metropolitan area network (MAN).
Notably, the wireless communication between the tracker tag 12 and the data

communication network may be implemented by satellite, cellular telephone, PCS,
wireless LAN, or any other suitable wireless technology.

[00040] The tracking information server 14 selectively provides command and control
information to the tracker tag 12 and receives the combined position and time data from
the trackertag 12. The tracking information server 14 selectively processes the combined
position and time data and selectively generates certain tracking information for
monitoring movement of the asset 16. The tracking information server 14 selectively
makes the tracking information accessible to an authorized user of the monitoring device
22 via the tracking information network 20. The authorized user, for example, may be a
subscriber, an employee assigned to monitor the asset, an operator/administrator
associated with the tracking information server 14. The tracking information server 14

may also selectively receive command and control information from an authorized user
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Not ably, the w rel ess conmuni cati on between the tracker tag 12 and the data
conmmuni cation network may be inplenented by satellite, cellular telephone,
PCS, wreless LAN, or any other suitable wireless technology. [O00040]jjThes
tracki ng in{v%ro'}ﬁy 9{1 server 14 selectively provides command and control

i nformation "o the tracker tag 12 and receives the conbi nRe/PYMHBHN and
time data from the tracker tag 12. The tracking information server 14

sel ectively o?ﬂ:@ﬁﬁﬁﬁﬁﬁag@@ﬁc&ﬁ@r&&%ly,m&idﬁgir@d}ﬂmﬁéd@x%ﬁﬂs edifpatibleeCt i vel y

generates certain tracking informati'on for ~nonitoring novement of the asset
16. The tracvithrigta eqromynications we theodata gonpnicatipy aptyvork gk @nd thectrackingki ng

I nformati on, ' ' user of the nonitoring device 22
infoiaton {?ét%oh{boqﬂ ﬂmﬁg@g

via the tracking Informtion ne The aut hori zed user, for exanple,
my be a s(@¥di} bThe trakingrigfbonation seredr d ey invlude prepmgranmeeddsstmttionan

oper at or/ admi ni st r at.or ssociated with the tracking inf.ormation server 14.
The tracki nd® $MWB%E§8F %Foﬁrﬂwwwléﬁ" %orggﬁntéggﬂq}'g}ayoqtg |thk?fon’mand and
control i nf edgnmt fiyosheied 61 Ri1 t@probes ihé esmbispodifionand tifdd dad) B winétpr 104834

PCT/ US03/ 14483 of the monitoring, device 22. Preferably, the tracking
i nf or mat i on Nefdpenerats trackingipfpamationand what kyne of frackingntormationdp gengrate, t he dat a

conmmuni cat i %go %h\é%ﬁl&ojcﬁ ggﬁ% hliforELG &H&herioPB&rtH%ﬁQHa&&ig%ﬁﬁeani n TCP/IP

protocol. | e tracking infornation server 14 may incl
pr epr ogr anmeetessibie touantalithazedtugerdandat)mhather onnotieaetesre commaods ar gopralvi de

commands or . G A ' ' TN r or not

to process {f é’r&é@%ﬁ%@é@%@@% |onste‘gr¢§@et?f’{‘?ésa°g§fegf°é ‘?ﬁgﬁ‘ﬁ% eorn\g%r%tanﬁot to

gener at e tr podsibieg Thef mrepragiammed idtrudtivhs tyypbe ofitially acifigaeed, adited,naidioon t o

generate, iv). whether or ngt .a user I.s, authgrized,.v). whefher or not to

make tracki ﬁ@?ﬂ%ﬁ&ﬁ%ﬁ{’x i a“ﬁ’é’%%ds}“’ﬁf &of dby g’t‘?“g‘lﬂ“ﬁogwgdz%sg"fma?fgth@i ) whet her

or not to rgfptosPantREIMStERIONs HAN ifitially ddhSGUE, ieBifed! hﬁumagﬁggaha%d,zed user.
e e

O her types of &lrgeprqgranuned dnstructions are also possi )
pr epr ogr anmiile ths tracking etemmidyis eckingithe asset Y6.conf i gured, edited, and/or

S | enent e | ' : S0me of the
plrjggr ogr am@ﬁﬁﬁ%&%ﬁ@ﬁgﬁn’gﬂ e %°ﬁ?%‘%§??%ﬁﬁséﬁ%§gﬁ%‘gﬁé@s‘“§ﬁd/ or

suppl ement edypd timhidate, bégin trassoiiiting) cophivedposifion end time kiatag stop drapepytting 16.
[ 00042] The nds... hcl ude ker .t n tQ begin receiving
position aﬁgdrg'f%o lgfr’rg,xndoeg? #\jaq?’ Fl'él‘{r\sg(?ﬁ ﬁ?ﬂ%%%ﬁﬁ%%%%% T ON ANG ti me dat a,

st op transmniay alsg include tracking information server commands to begin processing combined

position and time data, to begin generating certain types of tracking information, to stop
generating certain types of tracking information, and to stop processing combined position
and time data. Other types of commands are also possible.

[00043] The control information may include a tag profile, a link from the tracker tag
to the asset, links from the asset to elements associated with the asset, and link
information associated with either the asset or an element of the asset.

[00044] Typically, the tag profile is tailored to the type of asset being tracked and the
tracking information services contracted for by a subscriber. The tag profile may, for
example, specify real-time tracking, tracking on certain detected events, periodic tracking,
and/or tracking on command. Additionally, the tag profile may include thresholds
associated with detected events, parameters associated with predicting estimated arrival
times and/or travel paths, types of tracking information authorized for monitoring, and
types of tracking information reports authorized. More specifically, the tag profile may
include: 1) tracking information to be monitored and frequency, ii) vibration thresholds
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conbi ned position and tine data, and stop receiving position and tine data.
Commands nmay al so include tracking information server commands to begin
processi ng conbined position and tine data, to begin generating chth'erq(gB
types of tracking information, to stop generating certain types of tracking
i nf or mat i on'OLYA04FY stop processing conbi ned position an‘EFTt"i}]/ 48t a. O her
types of conmands are al so possible. [00043] The control information my

| nclude a ! gl Wi staul oAk shi @l 115 viokih BiredhiBlls akeBribiB® wihSkmall | Nks Trom

the asset to elenents associate the asset, and link_information
associ at ed wovemest;tinkrestripied aranv) bazardausciresseyi) planned [feurse &) highgess4]

Typical |y, . ANy ' ed. ] ' t ked
and the i r SRt RDGuctafs 8 RGN iokShmplih, bUER) BpofiS e piftcltba, POk
tag profil eambneport frequensya nddditionslpforniagion emy aiso beintinderlin tig, tag prabilei ng on

tain det t iodic t i ng, / t Ki d.
Addi ¢ 1 onal | JP00FHle " 5Rolbofie S e 1oPE rlE e HeieREdont e B T

detected evefbsided it BhAhficRREOR th @&hﬂﬁﬁﬁxﬁfoﬂ_ia‘ﬁdh §dridrg 4 e This iFticeelther ri val
times and/or travel paths, types of tracking informatjon authorized for

noni t or i ng, trasking ipfppaatiogseryerdd ideptifies the gombinedpesitionpditisedatarpartiotasly Mor e
speci ficall ; ' :{1‘%66 ' M‘%‘% it bl ypn to be
nonitored an e#@@g&%%&fﬁ%ﬂw réntnlidg%ht regﬂk%ffﬁ-dgs&%g 1 1a5?31f§e{%1é%¢86 WO

03/ 104834 PTI¢ lis0Byn the S@ckes tagdi2 4o thel assett 14 allows the tracking informatiomserveritp)
vibration t I | ( t.h. nor.oal . e to. 4 r j cted areas,
v) hazar doutggsg‘ggtgsd,?é\(/>|9'?l gﬁ]%%daﬁ}r@gm\é\%%%@? d\% i ‘?"ﬂﬂ%%g%%}rsé)sishw Ehgﬁtgﬁfcﬁn ns, viii)
fuel and f ualformatiencantréferencerthoasymt Forrexanapie) thetjackapay identification dpmamgssed and

orofi L, [ BOUS] psireiaRigtna, Rty 3PPk fomfon s Bt 4l G eag
i denti fi cat a@bcistad with Mibdlerhént oRAAUSALIBANYAddRiofisl TAKR1G fHelafiebtoti eldifent.  aCki ng
informati on_server_ 14. This is how the tracking information server 14

i dentifies Ferexamplsi Heelementican bap Biplpumpran apairgrattraginec Jiha firss linkmasi nul tipl e
The 11 nik. 1 SogngHe ERPEHEL HBhrbioH did ifind FiRGR B b el €7 14
i nf or mat i onlidemaymassacimte afislquimptserial e with il aireftjabic i Aslditmnal examplescddit a wi t h
(e asset, 8ublil e ATl A REAE ASHEONE 418, B8R P
tail no. Si opératidnyleqhipmentciteins wad syppsit quipment iterhs. nBthetetypes ofielermermoarbe
20900 ot e Uit 180 NIRDS oBboke SRRl ol bR BTl O
aircraft engoogs] Thkikfornsdtioh isAkscARWe information associated with a link For example,

i) asset identification data, ii) asset certification, iii) asset operational information, iv) asset

maintenance information, v) element identification data, vi) element certification, vii)

element operational information, and viii) element maintenance information. Other types

of link information are also possible.

[00047] The preprogrammed instructions in either the tracking information server 14 or

the tracker tag 12 may include any combination of the various types of control

information. Likewise, the commands are typicaily included in the preprogrammed

instructions so that, as certain events are detected or as certain sequences occur, the

commands can be communicated automatically.

[00048]  The tracking information server 14 may include the algorithm to resolve

position and time data for the tracker tag 12 from raw GPS position and time data

included in the combined position and time data. The algorithin generates XYZ data
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associate the tracker tag identification data with the aircraft taiI nunber
and the second |ink may associate a fuel punp serial no. with the @raft
tail no. Additional exanples of elenents include operators, crew
passengers, _asset _owners, cargo itens, operational equipnent itens, and
support equBM¥H83% ens. Qrher types of elements are al SETHSO¥ 4%
Multiple elenents can be identified and linked to a given asset. [00046]

Link i nfor ”fe&ﬂe%htfngla B 1t ardd U 4 f]\lﬂ.ﬁ %géfeﬁtﬁh%{dqﬁ%e"&a{affroﬁlétleﬂé‘c For

exanpl e, asset entificat certification, 1ii) asset
oper at i onal fqunGBS sadellitos) or mdamwsenmﬂmmgmmwemnr@mosmgn adenment

I dentificat|. t|f| atlon VII rational

i nformati on, ﬂ% bom#l%ftg#%%@ﬁ%g%% FBHnet legﬁs%hﬁﬁa%v ?/%es of |ink
I nformat i onreablemghlganmﬁﬁspérfoanec{:ﬂﬂﬁﬂ]:keimg lpr mﬂgnﬂmmsb gendfated titmeons i n

ei ther the trackin erv 14 or he tracker ta may i ncl ude
any conbi na@%ﬁssﬂ?g‘ﬁ@‘tgé&}oﬂg’&é %[3? r‘@%’mqt’HFS‘?rﬁeétM 9“?. wi se, the
commands ar Sdétmcsﬁ:b}exswmbmédécemb&sse@ s ESAPRE pobifisd dndGbdeants SO t hat,
as certain events are detected or as certal n sequences occur, the conmands

can be commiiansgéssions. Jihetiaelinginformation sayperdt mm@clpdwmgonqﬂfiéemqoan server

14 may incl RAS r the
tracker tagH‘%ges%%g%ﬁkg‘vﬂvéﬁ?g{%‘%%ﬁ@gﬁhgﬁﬁ t rré;{aga(@ilt@aﬁ&rﬂcﬁllke eg'%n ithge conbi ned
position anﬂa&mM&onTMeallgmaymkﬁndgehﬁed@mgowﬂacehatta de@yiit skedrel. 2006 WO

03/ 104834 PCT/,US03/ 14483 [esentin Jatitude, longitude, and altitude
(requiring ﬁ%gtf‘ﬁ%(ﬂ? ‘é‘ﬁ?j"?‘f?ﬁe‘gﬂzﬁ P'%’Fﬁ%st | east four GPS satellites) or XY

dat a represpoossyy | g ttrwltﬁlgaﬂﬁnﬁaﬂﬁﬂh‘éth%ﬁc 20 ey iimpleger? @Ay toMbingidd oft i e dat a
fromat |east thre satellites manner as@%escrl ed above if

the, s
the resol vPHgessag Y"FP PRMIBUAiRation 8° H@?‘f LequapunicaonsPetwesniig| gor i t hm
al so gener a&sauﬂglmmﬂﬁheeﬁésmdaﬁaﬂoﬂwoﬁ&&%eﬁ Plefedtly omhiRichicie ki Ng

information server 14 may include a data deconpression process to

deconpr ess bdwpwehe tackingigforeaionaetveik aad thetraplgngjinfosmationgeryes Kaindns. The
Ki
tracking i npQLAgntHOoR %%%ﬁ%o%%o%ﬁé‘%ﬁlﬁﬁ@ﬁﬁﬁ%g 'ae\tﬂgléjzi%gg B%tg%gno  her

processes for Secir ed nicati ons Wt etr
al t er nat i vewire| hHowevaxpéaﬂngoﬁtlﬂsemmcnﬁsmrmwwﬁdemybmhaﬁaycbe witelesdecr ypti on

[00045] Thel kP eSS HPEAER] BveiE ok P20 mE P B AT ors 2D RSB, mat | on of
wrel ess ang p\\mhli: aétvmﬂmmpmmahu%rm e ebRAbihAon A piitdib bid privatea@tWoikd. cat i ons
between th eAs such, the networks identified above for the data communication network 18 may also

beimplemented in the tracking information network 20. Notably, the tracking information

network 20 may include the Internet, which is accessible through each of the major

communication systems identified above. The tracking information network 20 and the

data communication network 18 may be linked together forming a common tracking

system network,

[00050] The monitoring device 22 is any type of device suitable for communicating with

the tracking information server 14 and displaying the tracking information. For example,

a personal computer, a notebook computer, a personal digital assistance, a wireless

personal digital assistance, a cellular telephone, a satellite telephone, a pager, or any other

suitable display device. Preferably, the tracking information server 18 provides tracking

information via a Web server connected to the Internet with suitable security measures.

Accordingly, the monitoring device 22 preferably has access to the Internet for receiving

the tracking information and monitoring movement of the asset. However, the public
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tracking information server 14 and the nonitoring device 22. Preferably,
communi cations between the tracking informati on network 20 and the trackr ng
i nformati on server 14 and between the tracking information network 1210 En205
t he nnnrtorg@q) evr ce 22 are both by wre. However, either of these

conmmuni cat i P4 rel ess or both may be wirel ess. Li KREWPO3AHEH

conmuni cati on network 18, the tracking information network 20 may be a
public net Wefikmefs Rbd LR T6H a&mm%oﬁ%w%mer}aam@ﬁn@emwaﬁd gd private
networks. As sucﬁ thé networks identified above f .he data communi cation
net wor k 18 mmm&mmeon sepree hen Qtkeriakternstives inclaile gornmmrieatigny Groughanor k 20.
Not abl y, nt er net

which is ac gg@?é&&éﬁgﬁg@éﬁ 0 r}ﬁ%e rrnée%lg n%&k%{g{tél %ﬁ‘%s%stens
identified §DsE] WhletBIGckdqgcts mtnaclnm sysuamnlé)twdtdmez&cherdag Kz anddattea

Cyst em not wAEISTHRsSisy 22, o F480t Ripis o oo PUIBRRPE BET e, FCo 0
suitable f ommmﬂhﬁﬁmgrmﬁ%st hUset JSlEmﬁlhpl@ Ktaaﬁerltﬂgsommtslaorisesar Mhitdr4 and
di spl aying the_tracking infor rratlon r exa ersonal conputer, a

not ebook compltinle assgtspchsaa figst thaﬁ?f S5l HEE@" siforffty eVessef mpliipleonal
digital aSSInﬁjnﬂ@,ﬁ% I t 0 pager, or
any other suitabl edﬁfﬁﬁhgdfsggwf“géeﬁ&gf@?‘gﬁf %!tg%ie ??rta%dlgl ﬁg: :3%?:&@ mat i on
server 18 prisuafican be mokitored by wérnususarpessadisiedawite thesargpe rs welhascusersd t o t he

| nt er net W|t e ri ngl ring

devi ce 22 pre é&a% hhgiz&g%cgn\sér {Yg@?ﬁ 5 ﬁf'%lr%rqf' ﬁl ‘gr%%rglrt \r}ﬁng%ﬂstpﬁg t racki ng
i nf ormation camphnypmdt myentovgimeery agéncieh ecOfSwede. usébﬂhmefmﬂtiphmqahéﬂ ic 14 11
JUL 2006 WD,0311 4 PCT/ US03/ 14483 I.nt er ne .equi r ed for

communi cat | 8 ﬁr@aﬁ@%@ﬂﬁ#ﬂmmﬁ Vil QEipahon 1 g P

i nformati on[ewsYEr Pierablynfié tr&dldi@l’lﬂﬁhhaﬂ%ﬁ skiverl L0R h@@ﬁﬁﬂh@ﬁﬁbmﬁ hrough a
private network or  one-to-gne dial - -ty{)e connecti ons throu%meH publ i

networ k. [ Glooesyer, Whmag bey @m@tﬁfbﬁmﬂ%m& ‘Pka@k‘ﬁﬁ“d andspekwprked hepne tracker
tag 12 and @ ?H[?Qhétﬁ’fckﬂ?m?ﬁ'}ﬁhﬁ s%?verfﬂ?a E@s&@sgrstlaﬁ BRGS0 | ncl ude

mul tiple tracke ags and _ em)ntorrn devi ces. Use’ of multiple
tracker tagtypes b@l&fmmmosablmhtaean a:rhsvmernbatfona@seslgp-bs&;dmlaabm fl eet of

aircraft or ne. airc Ul |ces
all ows nult |[€(10g3ﬁ %ﬁltrgferr?ﬁ Cor a% %grgkod"%l& ogx%ﬁo iﬁ&g?ﬂgg" ircraft
can be noni mmaels the traskeotag 125 alics trackipCinfirmation sdaver e, ¢idy get a6, thel | as
users

monitoring device 22, the GPS satellite constellation 24, an Iridium satellite constellation
28, an Iridium satellite/PSTN gateway 30, a PSTN 32, an Iridium satellite/Internet
gateway 34, and an Internet 36. The tracker tag 12, tracking information server 14, asset
16, monitoring device 22, and GPS satellite constellation 24 are as described above in
reference to FIG. 1.

[00054] A global implementation of the tracking system 26 is provided by a data
communication network 18 (FIG. 1) and a tracking information network 20 (FIG. 1) that
provide global coverage (i.e., worldwide communications). The data communication
network 18 (FIG. 1) is provided by a satellite telephone system and a terrestrial telephone
network. As shown, the preferred satellite telephone system is the Iridium telephone
system. However, other satellite telephone systems that provide global coverage may also
be implemented in the global tracking system 26. The preferred terrestrial telephone
network is the PSTN. However, other types of terrestrial telephone networks may be
implemented. More specifically, the data communication network 18 (FIG. 1)is provided
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associated with aircraft owner, the aircraft fuel punp manufacturer, the
transport conpany, and gover nment regul atory agencies. O course use

both nultiple tracker tags and rultiple nonitoring devices provi deks! dUL 2006
conbi nati on_of addi t i onal scenarios. [00052] Preferably, the tracking

i nformat i on"9&PHMPH414 is housed in a single facility. HREVEPY483 ay pe
distributed anong nultiple facilities and networked together. Preferably,

the tracki ngyitd Rdil daBdlit Ein¥RNlatibst 28%@%&9&@611&&9%%&%%0 Howeneer . ot her
types of pl ag’forms are possible, such as an airborne pl atformor a

shi p-based FISN®-m [00053] Wth reference to FIG 2, an enbodi ment of a

|g|m9 gflma': [gﬁifgéé@\?gyﬁttﬁé@rﬁﬁguﬂaeg@e# g?gsch&ﬂdé{hwnr%ﬁﬁ% orin al%ew ce léizmkﬁe GPS

satel lite cdiistpedvidedibyasatellite telephoriegdysten andithd Infernet Iﬁolfstsmmthe@mferzﬁ an

[ ridi tel) t P | 1it.e/1nt t
gat cumy 34, KA IHepOREN I, ¥ tooRel BT, syl MU R el o
server 14, aslestione ystent3ninit pryvideglobalioveragemayilsh SHmplendenteld it fhe(gﬂibslt el lation

24 d i bed ab t 00054 |
il eent at (R SYoHER 25 SMRrepgerels feselios piswrdntpeyork 204 1
comuni cat i Qioviddd oy fHe Idiurh Eak&teéansﬁmmazs mqhma utaﬁ@nﬂﬁmepgatmyw k 20

(FIG 1) that provide gl obal coverage (| e., worldw de conmuni catlons) The
dat a conmuniasdthedntemge3d@ork 18 (FIG 1) is provided by a satellite tel ephone

t d
SysLem and, Jphet Shbllork S EBDGABTANRS ol S IR EDRRRRETECT
satellite tdhéphnsﬁelhtps&ystﬂn thhnthper, (ghbdleacgbastialth@mdungmfmnai bp a be

I mpl ted bal t k t 26. t I
R T e e e e e e
t el ephone n%Wﬁmmdmeremmchh@@etempﬁ bdl @aedebsis néthrequilad,a

comruni cati o network 18 (FI G i S ovi ded 1 1 1 JUL 2006 WD, 03/ 104834
PCT/ US03/ 14483 trasking,igf %‘%‘eqol G Domey imy %mnar?ﬂz% COPFRNCEaR ym

satel lite/ P%IM&E&tﬁX@Yov?&weﬁ&ﬂl driideal a@é?“o@l?etr éﬁlnnhfbﬂﬁﬁeﬁwﬁlene nt being

described, the tracking information network 20 ( ) 1s provided by a

satel | ite tdhedurrpmmupication ngiwprk h&promidesaiehel @gerages Cswmmly,meam@rer red
satellite t r, other
satellite ?@ﬁggﬁ‘gﬁe‘%ﬁ;@@m %%&B{e%%béf%%gﬁﬁggge?’% @P@g;ﬁ;ﬁﬁﬁé@ be

i mpl enent ed commishisatigingletatork 18 GE@i I) qag ynnlmmnﬂﬁherwbmuamnfmtmirkmhatt he

tracking i nf % r?trleéllgnarl] g} local }c(rac%cmg of jthe ass]é2 while the tracking information network 20

provides global coverage.

[00057] With reference to FIG. 3, the GPS satellite constellation 24 includes multiple
GPS satellites 240 orbiting Farth 37.

[00058] With reference to FIG. 4, the Iridium satellite constellation 28 includes 66
Iridium satellites 280 orbiting Earth 37 in low Earth orbit (LEO) at an average altitude of
420 miles (670 km). The Iridium satellites 280 lie in six (6) orbital planes, with eleven
(11) satellites per orbital plane. Within the Iridium satellite system, the Iridium satellites
280 communicate with Iridium telephones (i.e., radio transceivers or two-way radios} and
gateways to terrestrial land line and wireless telephone systems, as well as gateways to the
Internet. Notably, with the Internet gateway, the Iridium satellite system is an Internet
service provider (ISP). Worldwide voice, data, and Internet services over the Iridium

satellite system are provided by Iridium Satellite LLC.
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provided by the Iridiumsatellite constellation 28, the Iridium
satellitedlriternet gateway 34, and the Internet 36. [00056] d obal
coverage of the tracker tag 12 secured to the asset is provided by 1t hUL 2006
Iridiumsatellite system Likew se, global access to the trackin

i nfor mat i oYY ¥ubscriber/client user at the nonitori f§T ﬂ@\‘)i"’b‘g“i s

provided by the Iridiumsatellite system In an additional enbodi nent of a
gl obal trac lfadtfsgfysmmrefeieneﬂ famb 30%%%% Sxelpfity BRE combliBichiACKi ng
i nformati on network 20 (F 1) may i nplenent othér ‘comuni cation networks

that provi déatﬂé@l mﬁbﬂwm Ioti&talaf‘?a’éléﬁwdt oThenkidivrpeatsllifg GPWI*@]M%R $Branserver 14

V\Cglnl/:rstelh; |n an %%ﬂﬂﬁ d‘ﬁ@r’%‘elehgsu%aﬁ?ﬂhggﬁ?m%ﬂ% ng sys?ﬁﬁl i f gl obal

tracking i s satelfiterconstieliatich 42, huixﬂkymdgemﬂlmnmteﬂﬁwnﬁébmmﬁhm GAI@E. 1) may
I mpl enent oth 0 ni.cation rovide.re nal, or_J].ocal
tracki ng of &4 %“CQ&E%%“‘M? ponstefian %\ﬁgcﬂ Q%Eﬁh%ﬁwﬁ%?‘?“&‘ﬁ“ﬂl@ﬂvﬁr%di& chr ovi des
gl obal coveragifite choRfiifatidn bk Bt 4 BETUNEBEEh drbit (VISD). 3A NAVSTAREGPS bgkbilife! €
constellation 24 includes nmultiple GPS satellites 240 orbiting Earth 37.

[00058] W t fonsaliatien iieand g Gipuass wellttﬁeoqsw%twﬂ%?gaweﬁmaéaé}ﬁhgrtaétmﬂ i on 28
i ncl udes 66 rodosbfi #1B:. Ssqm%hgﬂe& Ga‘ho%?@rbﬁﬂl& ﬁtﬁda?foﬁaﬁtsllhe%znﬁalah&ysﬁﬁa tlpiayOr DI t

(LEO at an average altitu ridiumsatellites
280 He in sibguged)todmplemant the mt awh@amoel Byuse of(ompr meretfithesesatpllite or bi t al

| ane. Wth r; m satellites 280
(F:)om"runi catelgﬁt%u%’fﬂ “jgl um&%@%&ﬂ%&g@@&ﬁ% agk%dhéljrglngcel vers 1)r t wo- way

r adi 0s) and (00961 ] wWiiith réferenaerto €866, & orle@mbiodimens ofi fid tricking eystent K], §PSone
systens, as well e S Inte th the I.nternet
ggtt eway, é‘ 2 Sows ﬁﬂ{%@‘%ﬁ@?ﬁﬂ{ﬁiﬁgé&t@metgacgqg?qgr}gé)p&r&as%gg ig-d E5PSEi der
(1SP). W>r | dvibgish atefaflf Dﬂéiirﬁmsn'éb@i@nd ﬁ’érﬁﬂ@%cl&?fa‘F U8 GreQ¥B¥ed b thellfidlinUMm
satellite systemare E‘BOVI ed by IridiumSatellite LLC." 16 1 1 JUL 2006 WO

03/ 104834 péntelliss @80 1o1thg Fridinm saeljiteRSIN gataway@fce to FIG 5, the altitude of
exenpl ary dfé@GQP”ﬂ@‘B‘ﬁ%ﬂ:ﬂﬁg RtdsthdtitheBird F‘%}gﬁ ehc?stda&nco% ?1'1&1 Sdt&lite

illustrated. The Iridiumsa [1te conste t comnsatelllte
const el | at i ohichdn tugn Sﬁmsébégfmmfﬁblalgmdétﬂmmmdefvmuws Sh@“@@ﬁ&ﬁst ar

satellite c H‘@ﬁ e satellite constellation 43 orbit
Earth 37 at 9{}@;,:&%% cor aﬂgg‘mﬁﬁ)ﬁ?ﬂﬁ nstellation 44, an Oblink
satellite c{ooo6s] | avnbrefet&weamm&rﬂ laf@mbedimedt| dfttise Tackst agllatmamlemabl t at a
medi um Eart B w%lp Lc;[ur e an g)con&rygflv%géﬁe 9?8 %5 %lommumcatton link 48, and a data

acquisition and processing module 49. The power source and conversion module 47

provides electrical power to the data communication link 48 and the data acquisition and
processing module 49. This permits the tracker tag 12 to operate independent of external
power sources. The data acquisition and processing module 49 selectively receives
position and time data from GPS satellites 240 (FIG. 3) within line of site of the tracker
tag 12 and combines the raw GPS position and time data to form combined position and
time data and selectively stores the combined position and time data. The data acquisition
and processing module 49 selectively communicates the combined position and time data
10 the data communication link 48. The data communication link 48 selectively transmits
the combined position and time data to the tracking information server 14 (FIG. 1) via the
data communication network 18 (FIG. 1). The data communication link 48 also receives
commands and control information from the tracking information server 14 (FIG. 1).
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constellation 38 and a G onass satellite constellation 39 orbit Earth at a
hi gher altitude, [000601 FIG 5 illustrates various orbital altitudes for
satellite constellations that muy be used to inplenment the present 11 JUL 200§
application %\ﬁ/ %?% of one or nore of these satellite systens, the intended
operati ons SPSP8BPH ned as di scussed herein. [00061] Wt HhHPCBYRMHEL to FIG
6, I n one enbodi nent of the tracking system 10, GPS data flows fromthe GPS
satellite 2{@06692][ L 1h&hd Erddefthent Béngldesétibed, iRe oL bout&: dnf cBnversfondfdale!

aviation aircraft). Data transm ssions fromthe tracker tag data are rel ayed

by the Iri di4dinclugesanawer soupees0; pbackep hatteryisdn Royres fisiributionameduleidethdy 28
00062] FIG | | QYo : . O t
I[ri di u]m sat glqgft?lgrc%%pc 'i?;h tur n§g$e‘{rill%55(%ﬂ|8§lhl ?# or mgé ﬁ%ﬁ%ﬁ%ﬂiﬁfé@%ﬁoﬁdosﬁgt i on,

and further mxigleisd. ThopewasoERSS0 Bay istlideagy cqmbinatidh nfa piedaslentsicpowert 0 t he

tracker tag. [00063] ,Wt ef er Fl {. .a nbodi nent of . the tracker
hg 15 i nap senetr & poitepeeto pRierBE GG . Aok B B0 AT R ogt bl

conmmuni cat i @ff shitablé pdier sHOfbes Thd gowen ditiibaiidn modudasi ponditipasthegowarisl € 49. The
power source, and conversjon nodul e 47 _ provi des el F&tﬁri cal power_to the data

communi cat i dhptsRtaRle pwsRt Prowded o dhey & pomRanents of the facker agn P gl e 40.
This perm t $obRe dstrdahiGl nicatle]1$4 URLMRRS Gfofvel nsletg@{vaﬁ% MarRX 53! ata poOVer

sources. The data acquisition and processing nodul e selectively receives
posi ti on andommupicationdinks 4fmambdats sequisitionand pagessinganodyle 4. t Fhanbatterye of site

of the trac : ' ” |, £4 | data to
form conbi ng@ﬁ%????lﬁvgg%p(ﬁ%eﬂgg%%&gﬁé& \gg% tb ?t@%*%i.g&g%g)p %elh‘gﬁ%lonbi ned
posi ti on angowenfron sheapowidn souwted i law,gbe batteryosharganfié pay setsapplyghercivigdee 49
selectively co lcates the c i,ned position and tjine dat {0.the data
cormun cat | SHAFIn 1S BeckSp gy 3 SeRRIeP B dsR BoPico e Bard Brpbion T anen s
t he conbi nednqiaRkis4i Eor arainplé, Whefl poRer forh HR fowae kduree is RbigbIR theackapr ver 14
(FIG 1) vig the data communication network 18 (FIG_ 1). The data

conmuni cat i GAHSTY Ak M3y nof rreVidepQyyey g the pg Uit modue 81 i nf or mation from

the trackin %odd&%}ér TPthé BRbSEMUR beibd désthiled, the datd Comminiddtlon PSS MiClufied/ 104834
PCTI US03/ 14483 [00064] In the enbodi nent being descri bed, theé{)ower source

and conver siadRFrpigonacs8, a adiofeanseeiisr 60, padparenerypianddesyption praesssifl. btEhet ery 52, a
power di stri bt i QLS £ r . AVGly source 50
provi des po&%ﬁé @%@g%‘&‘?%@@?%ﬁ I'on ﬁogﬁ}@ %Eco&lﬁrgeggg\%{r? soﬁir ce 50 may
i ncl ude any tigenibia hathe trackidg iafophaiooeéreert 14 (G b)wea data communication network

18 (FIG. 1). The RF antenna 58 and radio transceiver 60 also receive commands and

control information from the tracking information server 14 (FIG. 1). The

encryption/decryption process 62 is optional and may encrypt and/or decrypt any type of
communication transmitted or received by the tracker tag 12. The encryption/decryption
process 62 may encrypt all communications to the tracking information server 14 and
decrypt all communications from the tracking information server 14. Alternatively, the
encryption/decryption process 62 may be limited to encrypt the combined position and
time data transmitted to the tracking information server 14.

[00066] Inthe embodiment being described, the data acquisition and processing module
49 includes a GPS antenna 64, a GPS receiver 65, an environmental sensor 66, a control
device 67, and a controller 68. The GPS antenna 64 and GPS receiver 65 selectively
receive position and time data from GPS satellites 240 (FIG. 3) within line of site of the
tracker tag 12. The controller 68 combines the raw GPS position and time data to form

the combined position and time data and selectively stores the combined position and time
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generator, a solar collector panel 86 (FIG 8), and a primary battery, as
well as other types of suitable power sources. The power distribution

modul e 54 conditions the power so that suitable power is provided tjo ym]_e@gs
vari ous co rh\?gf)& 4of the tracker tag 12. The power distribution nodul e

di stri but egag)o th the battery charger 56, data communPEHP$SA4B3 nk 48,
and data acquisition and processing nodule 49. The battery charger 56

sel ecti vel y @a@PThédnfbidr 88 sdétiv@p tortunidiR B a6 kbmbiRad foRitivn ard tifidatfsanp! e,
when power fromthe power source is |low, the battery charger 56 may not
appl y the citerdsta copmuniogtion ike?8packup battery 52 sel ectively provides power
to the powerndHesi I+ | : q t he power
source is s&?@gﬁ eﬁ%ﬁdgﬂ- E%ﬂg%%rﬁgﬁkelﬁ %fﬁxmﬁm#&me\é’tr}g&hggﬁﬁéﬂg‘o t he
power di st r istnsbd mayiskiide oid or ha@@&Slerdmretdrh Elterebvickinmental deason §6 shasesr i bed, t he

data communi gation Link.48 includes _an RF aptenn 8, .2 di o.transceiver
60, and an SPEHORENS Rreyides yihrstion measyrementssto R‘?ﬁgné?lieéiﬁg‘tf%n‘?@gf’@er 60 and
RF ant enna %8mpfbstié ivibedtion infeadidémdntst with sredepdrmindd loeshbldemo detect vitiols data to
the tracking information server 14 (FIG 1) via dat% comni'gi cat.i on network
18 (FIG 1) Wpenefepgnts Fosmamplegusingdhe vibrppnessiuemnenis thegontrgllercap detesty o

commands angy sté‘rﬁxﬁitdf%' pdvf&}i»laﬂ@ﬁsis@éiat@d Qith HleSusdet 36 iFIep 1) N AhERbVR OF #R" ver 14
(FIG 1). The encryption/decryption process 62 is optional and may encrypt

and/ or decr ppwerplant,tippsard of mevementofdbe dsseh iv)rogssstion efaepvementef dieasstt,by t he
tracker tag . agg[ | | . al |
conmmuni cat i giécc?sg-lbﬁ?e r ac%ﬁ%é%%g%gng%sgbnaﬁdg{g%%?&fggg%%gm e%;e\{y%{mal I
comuni cat i ofithe hssetnYypieallyy the kontupllentt oelentivélpstose detectedleventAlatamiong wiithel y, t he
encryption/ decr. Il on.process 62 .may be lim.ted to. encrypt the conbined
05! 1§ on. andSop ML eQThiER PP SHEH PR LR s THRem R RLrRr S ey oS ver 14
[ 00066] . In bﬂ@;gptmeﬁﬁf&mr@ﬁdﬂ@ndﬁsmi bed, the data acqui si t i on and
processing nodule 49 includes a GPS antepna 64,, a GPS receiver 65, an

envi r onnent 490088l sThe gantroller &5 1paygyse a desgstecevgnt to determine whethen gravot 8. The GPS
antenna 64 | (N sanl ' Shol I me data
from GPS sate le@?siggﬁadu{f;}ie Cr%) v‘\’Aﬁl P htih%s{)%ﬁhog %@eiﬁ{fg&g’fb%gﬁgaoﬁkggﬂ%er tag 12.
The cont r ol kembiga! positioh aedtimédats, and (@RS tposmitting thegobinedpositianand imeor m  t he

andti e 16 1ot 0 thele B GBANA08 SRR St ol BEe Dok BORAET VS 6o
sel ect i vel y positiom emdctihecdats had begibstowing qoabined ositordarid tiree dath awhen the
aircraft takes off, begin transmitting combined position and time data when the aircraft

begins to move, stop transmitting after a predetermined period of time, begin transmitting
again when the aircraft experiences turbulence, stop transmitting again after a
predetermined period of time, stop receiving position and time data when the aircraft
stops moving, begin transmitting again when the aircraft stops moving, and stop
transmitting when all the stored combined position and time data is transmitted.
[00069]  The control device 67 is optional and provides for manual startup and
shutdown of the tracker tag 12. The control device 67 can be any type of switch or
control suitable for its intended purpose. The control device 67 is in communication with
the controller 68 and the power source and conversion module 47. Upon a startup
activation of the control device 67, the power source 50 is enabled and the controller 68
begins an orderly power up sequence. Upon a shutdown activation, the controller 68
begins an orderly shutdown sequence and, at a suitable time, disables the power source
50.
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the data communication Iink 48. [00067] The environnental sensor 66 is
optional. If inplenented, the environnmental sensor 66 may include one or
nore accel eroneters. The environnental sensor 66 senses vibration! andl 2006
provi des vibration neasurenments to the controller 68. The controller
conpares t WOYYHHEY on measurements with predeternined t H@8R8IHE % o det ect
various types of events. For exanple, using the vibration neasurenents, the

control l er qagymgt Bﬁhe emﬁoc&haﬁbémgaﬂm&e@mn&bw%sa&mee@ﬁre&swmb the asset
16 (FIG 1), ii) shutdown of the power plant, iii)_ start of novenent of the

asset, iv) Cedorags W(@f"znﬂ%%m’ﬂl’éw mm@loa%biﬂo) T c The; prpgespards ase i n
accel eratio hi&ﬁu %@ﬁ{them veP&‘:?%ﬁﬁ% ‘ﬁﬁneﬁﬁ% ﬁ?o?%«s' ConBGCRRERY] on  of
ypi cal Ty, contro

t he asset. 68 s ectively stores detected event
dat a al ong stdrige desice 72 Marwdlﬁ)poteﬁﬂ pukdats commuyrnicatipmbnki48. aThe'EtcEage

envi r onnent 6
condi tions. %gﬁ%%% llI‘&ees ac%%tb%h‘ﬁﬁ%ef’?gﬁ%%ﬁa@é lﬁlgﬁﬁ@pﬁ} '{asggl)édvaetn P o det erm ne
whet her or 9t The@rodessat R fectiaes pbaitisdadl timddmya ﬁometheGPB mg:etvhesqoo'ﬂtet i on and

time data, begin stori the ¢ i ned Lti a and begin
transm tti nd"¢%5E°t Qﬁﬂ“ﬁ’gﬂf ﬂm‘ﬁ!&gﬁp%ﬁ@ngﬁ@ ‘g‘?ﬁ 8? L‘ @Fg’ ag‘”‘tf‘ﬁle

control | er Gdd &m0 dAaksReclebelystidsehe cbﬂ;&néc?pdsﬁxoﬁ@ﬂlﬁlné&@ﬁhme%tabﬁﬂ& tion and
tinme data and begin storing conbined position and tine data when the

ai rcraft t akids The proerssardO selegtivsly eammuicatenthe sanabined ppsitionand time datafromat a when
the aircraf ty. ReOL R Y€ tdBY Qata ShBRui %ﬁﬂﬂ‘t‘w ng after a predeterm ned period
t he

of time, begin transmtting agaln aircraft experiences turbul ence,
stop transm[0@7ap ol proeﬁsscur'ioemaypmelddﬁtbc msnb'dlgp@mﬂdn déscnbadmboset iop

receiving Posi t| on, a t aft S.edlDV iy begl n
transmtti ngr t°wﬁ ar r%?"g]ﬁlesrte%o V’g%ngf : atﬁ‘%j% °8?§°r %'m tting
V\ﬂen al | trzémpmﬂﬂﬁ smmhe mxmmm?namdmtdm&v}?latgmermg :t]:&m bixd' 500069]
The control device 67 is optional an Vi or nua artup, an

shut down of P%sﬁ’ﬁ‘é'reﬁ 'é'ge@ 1%72?2 date an ﬂss‘&%e“z’ﬂ“%ﬂ%}alsype of
switch or  GRRdrited n%&:@@hﬁhé @dta bilffer Vm&ﬂrtﬂ@ébn%gﬁdh%@ raw GPSpREisMPingdeVi ce 67

is in communication with the controller 68 and the power Source and
conver si on rmmﬂatampuragéofrhac@m@mdtmmmm/@m éﬁa@pnmlexcet@dmtqthle ddtavi ce 67,

the power squfGGnll nﬁmﬁﬁé‘?h Héjxirﬁ%rﬁ?’lfa{a%h gﬁﬁedffﬁgp{l &de”y

power up sequence. Upon a wn activation, con begl ns an
orderly shutthbm%pmitimaamdmedataa suitable tine, disables the power source

50. 1911 ‘}b&)'l&?oéhe processor 70 detects the events associated with vibration measurements
described above. The processor 70 may use the XYZ or XY data to detect additional

events related to the position of the asset. The processor 70 compares the XYZ or XY
data to predetermined XYZ or XY coordinate limits to detect cerfain events. For
example, the processor 70 may detect when the asset is i) in the proximity of a restricted
area, ii) in a restricted area, iii) in the proximity of a hazardous area, iv) in a hazardous
area, v) at a way point, vi) at a destination, vii) off course, viii) nearing a high stress
condition, ix) experiencing a high stress condition, x) experiencing excessive loss of
altitude, xi) experiencing excessive increase in altitude, xii) experiencing unexpected
stoppage or significant stow down, or xiii) exceeding a speed restriction. Additional types
of detected events are also possible,

[00073] Typically, the processor 70 selectively stores detected event data along with
associated combined position and time data. Like detected events associated with

vibration, the processor 70 may use any of the detected events associated with position
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WO 03/104834 PCT/ US03/ 14483 [00070] In the enbodi ment being described, the
controller 68 includes a processor 70, a storage device 72, and an ,
auxiliary input/output (1/0) port 74. The processor is in comrmuni catli B 2006
with the GP% rgcei ver 65, environnental sensor 66, control device 67,
storage devi"@PAY834, xi1iary 1/0 port 74, and data comurBCHYS03#4BI nk 48.
The storage device 72 includes a data buffer 76, a tracker tag

i denti ficatiafdifdtte déRrmMb WidthbAsH it Ahd t@ckei%&iﬁﬁﬁ@mﬁeeiﬁﬂg fiRcei ves
position and time data fromthe GPS receiver .. The processor 70 conbi nes

t he raw GPSPp#tienndtimeiata; stamingthe eombined pesitionad tiswdptacand y@asmittisgtheand ti ne
data and sel 4 : ' e ' hJy the data
buf fer 76, CHpEERseRh Al iy AUEHAAY aRPThe oABeRRE cleplBin BRI |0 ¢ o
and ti me datirthé trackinginformidion prosidédio thesubssribérfliet user etzhemonitosing devidei nk 48.

[ 00071] The gr(ﬁggéfor 70 may include the resolving algorithm described above
I n refereng "H'G 1. When using the resolving algorithm the processor
70 may tempaooaa] | The pescessbi®0 feodiis Romimpad aridi contreliffoimation ddimthetdatae

generating the XYZ or XY data, and, associated ,ti data._ Once the XYZ or XY
data and as$Sermupigation; figk 48¢ o The infyanationstere t‘“i‘ggstf‘%rpé?ﬁl? r?gt may %t a buf f er

70 and the GAIHERAMASHINAGNyDY pidvide®Bebhtld) feiftion. | AMRrthivaly, e tREpDER. The
conbi ned position and tinme data conmunicated to the data conmuni cation |ink

48 i ncl udes 79 may Yoepresietexmingdand pasmanenily sesidgntdn theistasageslevics T tlaamother t he raw

GPS positio fqﬁg [ -R0072].. r t vent s
associ at ed \;'l\lﬂt \ﬁebﬂrﬂgtl r{aﬁrrlggg’uér}grgr%aﬁ%—g@o gfs?crl Eeétg%gg?&@ﬁﬁzo’pr cbgssor 70
may use t he cxffigured axtVod edited woringiperatiomolithe tracket tagd@ent s rel ated to the
position of et. The Jjrocessor 70 conpare he.XXYZ.or XY data to

P edet or m ndPeSE 38 bioodalir MARERE S frrp R4S hetafode Foffeitd srtd o
exanpl e, tha4 pFi: &) bp tontibllingywiide tircombihedpdsitionand €imeidstaiiy conimtridatadr oxi mi ty
of a restricgted 8re$, ii7) |g}eg restricted re?3 jl_i i,%ﬂnin t he .%roxim'ty of a
hazardous af@m e G52 prffer 749 6@@%&“%% S THRISPIBIPHRIOCY 8t &
desti nati ongoptdly dath trafs@idsioRs inVd burst FAERA LY IvaBingif0Na gEdupSoT the@biddon. | x)
experiencing a high stress condition, x) éexperiencing excessive |oss of

al titude, xiPpsiitband imeidaty toxacemmlate in therdatasufen 76/ (Fhisumay bs based @rper i enci ng
unexpect ed g kqniflC roepfl L ' a speed
restricti on.c8 'k@gllﬂﬁ i (gonngtllrol @;‘g@gﬁ&b%&%ﬂ%%%em?s 'fgt‘?g}%:fasgépﬁgghg? ge[se. [ 00073]
Typi cal | y, teéoh toansmissisnrbu?s vethl wakerviag \identification detecTft sl thav éhet trakking al ong

RS G RN e TR X ST R

event s assogf aEecht Gufalis §pighllyl soted in the data buffer 76. A transmission burst may also
include event data associated with the combined position and time data contained in the
burst.
[00076] In one embodiment, the processor controls the timing between transmission
bursts to maintain a virtual private network (VPN) connection over a public data
communication system within the data communication network 18 (FIG. 1). For example,
the public data communication system may be the Iridium satellite system, a similar
satellite system, or any type of wireless telephone system that provides for VPNs. The
processor 70 may control the timing between transmission bursts so that the tracking
system 10 (FIG. 1) can provide real-time tracking information. Altematively, the
processor 70 may control the timing to minimize transmission time over the data
communication network. Thus, minimizing communication costs for public telephone

networks or other carriers that charge for connect time. As another alternative, the
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2001 1 J UL 2006 WO 03/104834 PCT/ US03/ 14483 and tine to determ ne whet her
or not the tracker tag 12 should begin receiving the positionj qng{]t%ﬂge
data, storing the conmbined position and time data, and transmitting

conbi ned p03|t|on and tinme data. Additionally, any type ofdetected event can
be i ncl uded¥OiPH 1Y tracking i nformation provided to the ETHEE# 48/ cl i ent
user at the nonitori ng deV| ce 22 (FIG 1). [00074] The processor 70

recei ves co hnsh X605 SRkt kL R A emitfigBomFRATINALG R On |1 nk

48. The inf rrratlon store In the tag profile 79 predet erm ned and

may be provivisdhedate munmmmtmﬁaﬂm@rmsspv@ywt@m@h@ gembinegf i e 79
may be pred 8{1 qm?epc%taolﬁ Eﬂ%ﬁ@pﬁ’? a%%%ia%ﬂ%tﬂéﬁ ﬁ@&sﬁfs@&‘?@fr (i e 72 In

anot her al ernalve cer ain 1n orrra ion Wthin the
tag profil eaElEholegmbﬁt oﬁcratfelpgwfemeatraﬂsnnssxedl burst Bureceiyedpea ahe alataof t he

tracker tag 5. T essor 70 manages data transm ssions to the
tracki ng mf’Bﬁ“ﬁ’H{" "é%mgw@ﬁ& G 1) by controlling when the conbi ned
position anqodo7iE Titadxilisry HOPH W@ﬁipﬁdnalfxﬂd}ﬁbﬁma Sorldisbdt tbmﬁfécm the data

3t
comuni cation link 48, Ty |caII , the processor g contro s data

t ransni ssi oASOMAULEr dayicgto agrmkehtaﬁgﬂ \AHH‘%"H’Q“@E)?W&“‘* goberImple. ¢arde ugdoi ned
posi tion an%ﬂgﬁnds%ﬁl&rﬁgnﬁﬁﬁéﬁm%}ﬁdb&nfogt?cdiﬁﬁ&d?kﬂnflﬁfanaﬁme f\gﬁofﬁay be

based on control information, and/or the tag profi 79. The
processor 7 theedato bufer 6acFhe computar slovien may be ta. parsonal complter, agfebook

i dentificat '081!3 ‘ﬂ?} glngoﬁa?d{gp tassistb?nﬂé ﬂ&Eﬁrﬂ&d H?:f ormati on server 14 can
W ’t

associ ate tfe" g ransm e approprrate tracker tag 12. Event
data is typi[ee78ly SWih ed'emettbeffldas-ao,bmfef@[bomemﬁoﬁthanﬁﬂiesSdgon Iugrast may

al so include event a as ated with the c ition,and tinme data
cont ai ned i He4f QP'SWPS °“s‘[‘"§§gt 0 fif MOKUNESHPRYYAT ﬁ@rﬂ‘g esgp é“% Weontrol s
the timng REENRYIndded ToMichIr e tutity Eﬁﬁoﬁ&d@tﬂ%ﬂﬁh&é@d’h&wﬁl collédorat e
network (VPN) connection ove data commruni cati on fﬁéSt emw thin the

dat a conmunipargl 8 if %@tf%?okthq_wp(oﬁﬁ@« h°3!§m8 RGr Thxpowprairflow frvess fjand theat a

conmuni cat i séd @
satellite Sg@%ﬁé&;ﬁ?ﬂgﬁ&ﬁ@éﬁ%ﬁﬁ&fﬂgﬂg&gs Ht:’hlm?]]z%syst em t%t p())?ow des for
VPNs. The @mrﬂowéwmerpmdmdgr tg thaleading edge 38 pfﬂnngackic@t tag dhactivatesthe pgwvern bur st s

so that the_t m.,10, ( Fl 1 n aovigde real me tracking
i nfor nat | on g &er?tﬁ gleg:mc& pow}sr. CRIL Rla? Gorfeetor panel 56 generates
electrical power from light.

[00079]  With reference to FIG. 9, for the embodiment being described, the power
source and conversion module 47, data communication link 48, and data acquisition and
processing module 49 are shown with the top of the housing 80 removed.

[00080] InFIGs. 8 and 9, illustrated is one embodiment of a tracker tag according to
the concepts of the invention. As previously noted, since this tracker tag is entirely
independent from the power source of the aircraft, ground vehicle or watercraft, various
power generating mechanisms are provided unto the tracker tag itself. For example,
tracker tag 12 will include airflow technology having an air movement power/fan tube 82
and power air flow levers 84, As air flow 90 enters the tube, electrical power is
generated. For additional power source, a solar collector panel 86 is also provided on the
tracker tag. A backup battery 52 (FIG. 7) is interconnected with the power source and
conversion module 47 (FIG. 7) within the tracker tag 12 to insure a constant operation
of the tracker tag. The battery may be selectively recharged by one of the alterative

power sources. To provide the communication from the tracker tag on the aircraft,
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processor 70 may control the timng to mnimze transm ssion tinme over the
data conmmuni cation network. Thus, mnimzing comrunication costs for b)ubl e
t el ephone networks or other carriers that charge for connect tine.l AdUL 2006
another alternative, the 21 1 1 JUL 2006 WD 03/104834 PCTI US03114483
processor 78OHHM § ay transmission bursts until a begi n BGTARGHI4#3 ng
command is recel ved via the data comunication network. Typically, the

processor STl VeRikidSor ‘bﬁﬁrﬁﬂﬁ%’heﬁac EdrBEucﬁlnéirJek T8 (852 & dihg data

buf f er asso fated Wi th each transm ssi pur st unti |l an acknowl edgnent  of
recei pt of tapp,wpnamQQmm oxh bﬂﬁmu@@&blmme triagkinghgystgmt adso inelndesdi cat i on

network 18 0007.7 and

provi des a %léllrltf%“te%#onﬁi tfm%r{nf‘%on}n%n Plrllgﬁé%‘a%%d%p JbPég?/cF%g kﬁﬁ% tracker
tag 12. The wagmalid Skteflpaticage. limralsen@tad)th&tthnsmbéﬁhnemﬁﬂmstlmmekei-cugﬁatracker
tag mai ntenange or to covvnlo aqnbj ne 05|t|on anddtlrre data from the

data buf f er V8.2 lqRprefeieas-sha FIERINARGLET °‘5dBE’P§BH’é‘} TeY8Aer, a not ebook

conputer, ap Ws%pnalwsih%feéhceaﬁﬁl:mam%r e émfidihdn® beil@\deS@ibell ORR78] Wth
reference to FI 8-10, one enbodi ment of the tracker tag 12 has a

t ear dr op- shasr@dmmnﬁgregﬁthwdm-shw&wm BB wethomain BisiesvioR. isth power
airfl ow %lba[&?dgd& & p@ higne®f the tubes are provided in the housing
o‘ﬁ paﬁef 8

80. A sol ar C ect or I's secured to the top of the housing 80. The
power airfl (lSWQSéI/EBIG Blilastrdtes the s:dsotcﬁllequelt@ck@rtagd@wceda@n@erfmehge power and

he 1 eadi ng ASogava B i RGERE peimeinine S yacbonres Y ol S BRERE BB G, 1

| evers 84 t dhgrited mt¥aGeb eas dssncbahoqad)ﬁem thel‘bﬁglﬁed thie ti@Clker e;gtlaris plysiedity86

?ene{ ﬁt esnbel cﬁ%i pgﬁﬂ .E’,%ang %;Iggn@gl 00079] th re er g\e)%;ugqul G 3,|
or e e S on nodul e
47, data corfidpingadde @R teitRAkket agggmqga acqui S|t|on and proceSS| ng nodul e
49 are shown wth the top of the housing 80 renoved. %30080 In FIGs. 8 and

9, illustral®¥83k Br!%fuéthﬁd@tqqfém while shertraglerdag is shpwade thisnbgdiment inlge concept s

of the inve S | g ntirely
I ndependent ﬂ%“r’g‘% teﬁ%rwﬁes?%odﬁ%g%&awg dg ctrulglﬁl&B 69&8’5{%& nétghll?l(&: gFor
wat er cr af t , while ﬂmmp@wepgammugehw ibeeni Mgtmbd ESE anmomt@owcdan G andithe t he

tracker tag itse For ,exa WENE |rflow
t echnol ogy RZ& R ecé?i' papel, @?‘F&E“th“ﬁ%ﬂ’é’?ﬁ P"?f?ogagg“lgﬁﬁlﬁ“ﬂg%? A £1 ow
| evers 84. Aferigdy gbhad¥tidAGneitniis mhslsd belitplenbfted. Fotaxhmplo)#d ndt imiting

the discussion, one may also use fuel cells, hydrogen cells, turbine technology, fly wheel

technology and still other power generation arrangements in order to insure the reliable
operation of tracker tag 12. Additionally, the tracker tag 12 may be attached to a ground
vehicle or a watercraft,

[00084] With reference to FIG. 11, an embodiment of the tracking information server
14 includes a system controller 92, a communication link 94, a data warehouse 96, aWeb
server 98, a file server 100, and a client communication interface 102. The
communication link 94 selectively provides command and control information to the
tracker tag 12 (FIG. 1) and receives the combined position and time data from the tracker
tag 12. The data warehouse 96 selectively processes the combined position and time data
to form tag data, asset data, and/or element data.

[00085) The Web server 98 includes a set of Web pages for displaying tracking
information. The Web server 98, in conjunction with the data warehouse 96 mining the
tag data, asset data, and/or element data, selectively populates one or more of the Web
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generated. For additional power source, a solar collector panel 86 is al so
provided on the tracker tag. A backup battery 52 (FIG 7) is interconnected
with the power source and conversion nodule 47 (FIG 7) within t hé 1t HAJREr
tag 12 to insure a constant operation of the tracker ta%. The battery may
be sel ecti VEPY¥IU¥Har ged by one of the alterative power FEISEEW83 T, provi de
the communication fromthe tracker tag on the aircraft, 22 1 1 J UL 2006 W

03/104834 P . i . i
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i nformati on server 1) or other —appropriate |ocation such as
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radi o syste%elgggﬁgge. %tt&lns a oﬂ?loote n??lat i[bﬁl @Daelﬁbagﬁfiﬁiee\rﬁ&s?orgﬂsﬁﬁt he
tracker tag nidghitorkig devive 22 FIG: df vik thettmokingsinfopmaticnestvaprk 20 (Gde). to cut down

on wi nd resi €. 00081 ith reference to Fl for the epgbodi ment
bei ng descri[ﬁ(g%,%ft h’g[‘e %?%V%Wgsmﬁsg 95?@%53%?&&38?”&55%% B %Yusi ng 80

i s shown i n efenfehfdataing Eesepotts amtlonélemént eshotts. S8 répert@fodeliing ef t .
[00082] FIG, 10 iIIulst\rltggtpggoﬁe siecTe profil e of ﬁ?g tracl?gr(pta 12g pl aced on

the fusel agdsimpleented. hatagipporss, pssgfirepoe.Snd/RERiFRegt TRRrsmeseredgn Be fller acker tag
12 on an ai rgefaf 100, STiR! Wéb server §§,tiﬁ%_5ﬁ9r|m:ti9n Egtﬁtheﬁme BSv&aidohRd Bl Gentl  OM t hese

figures, the tracker tag 12 is physica nd electrically isolated from
t he i nt er nalcomymnicationonterfans 1412r selegtively makes thevtag reports; ssgetyeprrsnad/af t he

t Kk t ' . . ) . i.he.th
t {ngg t:g eﬁﬂﬂgﬁdﬁﬁ%ﬂlg%%gﬁ%éﬁ?s élcrlr#‘glgﬁ{oglw pgglf %P@% (gg@.'_l r%lgp ghape,
ot her aer od\imatnacking dforpratiompetwetks2® (BEG.dppropri ate. Further, while the power

generation i, l.ustrai.ed as an air. nount power.fan.tube t he

sol ar col | egmgﬁgﬂ’é"l‘%&baf TVRI{S IngRNIgIeHo %‘k%aﬁﬁi‘{%&’ﬂ}‘f‘mfnﬂ“ﬂ Lgte'?‘ﬂ’egg >

appreci at ed xﬁag%élea{vhl?&ecfeﬂé Iﬁﬂmb@tﬁve@zﬂt?icﬂ&_tﬁ@iﬂaﬁiﬁbdtﬁﬁ dﬂi&ﬁﬁtﬁdbb&ﬂ&s welyasal so be

i mpl enent ed. For exanple, but not limtin di scussi gn, one nay al so use

| h
el ool . ‘apspgiated Bk Bloppasion T en AhoBERIBHSE e mOTOrNESENIc LABIG Aoy and

Still other yagufle BEWRLALAEDSHAANATHED el RS BalielrPanl BRYER ddifentsc! | aDI €
operation of tracker tag 12.” Additi ona Iéiﬂathe tracker tag 12 may be

attached t o assogisted mith theasset; ke well asassuginted dnlinformgtgnofan aywuthorized usesnce t o
01 o 2 s A B R P OG0
server 98, &Sfforuse detingegendrition cfiaghetadatd andreleneatndatani cati on i nterface 102. The

[00088] The system controiler 92 provides overall control of the tracking information

server 14 and, in conjunction with the communication link 94, control of the tracker tag

12. Overall control may be based on preprogrammed instructions and the tag profile are

stored in the system controller 92. The preprogrammed instructions includes commands

and control information. The tag profile includes control information, as described above.

The system controller 92, in conjunction with the client communication interface 102, may

selectively receive command and control information from an authorized user of the

monitoring device 22 (FIG. 1) to configure and/or edit the preprogrammed instructions

and/or the tag profile.

[00089]  In the embodiment being described, the system controller 92 includes a

command and control module 103 and a tag profile 104. The command and control

module 103 processes preprogrammed instructions for overall control of the tracking

information server 14 and, in conjunction with the communication link 94 and the data

communication network 18 (FIG. 1), control of the tracker tag 12 (FIG. 1) by
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comuni cation |ink 94 selectively provides conmand and control information
to the tracker tag 12 (FIG 1) and receives the conbi ned position a.gg @@g&
data fromthe tracker tag 12. The data warehouse 96 selectively prio le

t he conbi ned p03|t|on and tinme data to formtag data, asset data, and/or
el ement dat YO %PHYSH5] The web server 98 includes a set ofPWOﬂ&ﬁ& f or

di splaying tracking information. The Wb server 98, in conj unctlon with the
dat a Warehm&ﬁm%ﬁmmycaanﬁam%anaa&mmmmﬁbeﬂaasm@dmgm&l dat a,

sel ectively popul ates one or nore of the Wb 23 1°1 JUL 2006 WD Og/ 104834
PCT/ US03/ 1448dagsdpnsthotagiprefile 464 nThe- informatipnistorest it 68 prefile IRAmanbe ng
novenent of X Itedfoati on with
the client %énh%um cgé?%dﬁn&r%gr%%%}eiml%gﬁdm ctl?{v‘&el vﬁlgs %Bméckl ng

i nf or mat i on 184 oeays bbpadetmmdamnﬂrpommntlmsdenbf Inhmthmmhematmn@edzgn ce 22

FIG 1) via_t f t 20 (E Q Th
Gat a vat ehoieile a0 BBt OF b Hee o4 belbe slFmTANS ol et
data into t&gitwmﬁg%pemfthe&mki@ infaid(ien seplef earid assieiatddtrackdr tagepor t

processing is rrpl enented, the tag reports, asset reports, and/or el enent
reports are 12EKEd)on the f|Ie server 100. The Web server 98, in

conj uncti on rghde) t hGnd dhtddbRnY6ing| QBB theltBmfluhitftion HAR O HRLE& An®F | Nt er face
102, sel ectlvely makes the tag reports, "asset reports, and/or el ement
reports accestenis 105¢ radio tesnsciver 196ind swencoptienidecryptipn procesg 10f\The®F22 (FI G
1) via the '%Ei ok V&b server
98, in conj ua%lf: %id&%@ﬁhdﬁ] c%er#gﬁfon g n% llglace %133@&d

sel ectively mmﬁatafmrhﬂmhachetagdér@lﬁ Ay e dath egmmuldcation netaoikol8 (B%d)and

he: moni ¢ or 1175 00 teBeca | pcand K anefhpcl (oo Ppsmipatndpfindciontll, "

sel ecti vel y inffifitdf td uﬁkﬁacia@ttxgeez\(me a)ssnte saagptedm%ﬁon provesilegad with the
asset, as well as associated link information, from an authorized user. The

dat a war eho PPHORR a8¢ Fax enempt and{pE degrpf 40y DS ?ﬁwceﬁ%msew@dmby the Vb
server 98 foLidg8 ﬁféwaasngﬁﬁﬁﬁﬁﬁdn%@n@h@%teﬂaﬁ e sffdga. [00088]

The system control er 92 provides overall cont trac |ng

i nf or mat i on mayeanorypt allcopumiinications ¢o thertoackentagi 2 wdtmf)’obaﬁmnmmmMQnﬂ i nk 94,
control of A 0
preprogrann;ﬁg)??{r?s?%g]g t& a‘&%erﬁ?{’gl?atme&%&'log)de 5&@ Sr{-} He system
control | er &ﬁute&'tuedeprypmheguimbnmq)omnem andahme(ﬂa&mm}.}edcﬁemmemdﬁtg 1and control
| nf or mati on. [0033‘?} tlﬁ%eemgoéuln%ntlbgﬁlg Hescnsbeﬁotne &?awar&ous% m&udes acorgb S | bed

above.

position and time storage area 110, a tag/asset/element link table 112, a data processor
114, a tag data storage area 116, an asset data storage area 118, an element data storage
area 120, a data mining process 122, and a report processor 124. The combined position
and time storage area 110 receives the combined position and time data from the tracker
tag (FIG. 1) via the communication link 94,

[00092] The tag/asset/link table 112 stores the links and link information collected by
the Web server 98. The link from the tracker tag 12 to the asset 14 allows the data
processor 114 to associate the combined position and time data with the asset so that
asset data may be generated. Similarly, the link from the asset 14 to an element of the
asset allows the data processor 114 to associate the combined position and time data with
the element so that element data may be generated. Link information is descriptive
information that may be associated with an asset or an element. The link information is

accessible to the report processor during generation of the asset and element data.
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The system controller 92, in conjunction with the client commrunication

i nterface 102, nmay sel ectlvel y receive command and contr ol |nforrrat|on from
an aut horized user of the nmonitoring device 22 (FIG 1) to confi guireJeindlfor
edit the preprogramred instructions and/or the tag profile. [00089] In the

enbodi ment BRI 4¥scri bed, the system controller 92 i nclRfFES1448mand and
control nodule 103 and a tag profile 104. The command and control nodul e

108 P ocess qRuBAFPT IR rdoBSAY Y WPl (OURE koAl lprilent P {7 2CKT O

i nformati on ‘serv I'n"conjunction wt nk 94 and
the data colepempresscompressed pambinetPogifiorGnd ti edﬁemmsswme"tllﬁéwwa@m tag 12

(FIG 1) by 24.1 1 JLUL W0, 03( S 3 ng
comands and’c’égﬂ??’"g\hmen‘%gard%ﬁmt g%nﬁgiﬁ&%ﬁ%mﬁ con f’ may be
baseg on thel4t|m1cﬁﬁthialalgenﬂ:ﬁm4toré&fbbzepﬂﬁﬁuﬁ%dnmadahﬁirellibasm;cidmltta@bermg)fi le 104
may be predgternine e ed.in control, infaor

Al ternati veI‘?r e gsgﬁf’ﬁﬁl‘?rr@% "‘I'g’éf? ed pboyg iR referpneg ¢ ﬁﬁé n'ﬁ’?nent |y
resident. | nygyignb géneﬁltésexmtdhmepr&&ﬂtﬂgqmmw wngit@delwd alffudé geqm
|nformat|on wthinthe tag profile 104 egbﬁbe configured and/or ‘edited

during oper awosigien a5 timeadatafeom atlepst fanFRGsatelitesy G?Wrdamemﬂ%n@!@é@éﬁl@t

tracker tag ., fereIey, fhod t he
comruni cat i on&?n &Elchr %?P%ggs anmglgm%taaﬁt?enna l%g,r{haepﬁpg%ggt;ﬁ?%jn%?%ﬁver 106,
and an encr \spig maﬁr@eudpm‘bedlahowiféssesm'ﬁlg alghuthi¥fis parformedhia theQfackanéhg adi o
transcei ver 10 etlve elvethec tion and tine data
fromihe. oy ddedne ?’%&“@5‘ Jo gifitrlied GRE IR psO e 352 BHY e, " (FIG 1).
The radio tr[emplwaéthé:%naﬂﬂeda&pwéeemmmwaiesmemda@,mmms and

control information to t track 12 FIG 1
encryption/ dlé‘&‘i%ﬂ@ﬁ“ﬂr"&%@g %‘% °'§’h’if}aﬁl}° theapsition ofthe or

decrypt any aEééPerl@fdaﬁ%méﬁyoPﬁaidbﬁx e@fh%mzmaatawﬁ@aammoﬁrackl ng
i nformati on server 14. The encryptlon ecr%ptlon process 108 nmay encrypt

al | commmc’ﬁYmém%tehtﬂﬁétQﬂeé@kéﬁﬂﬂmeﬁjemﬂ of gyantsghit can herdatectest i ons
f the t
romthe r%&%ﬁéda& ocs %Pé'@lrl?/g%sg?hﬂ‘@lt}/ ML@ pOSItlgk&glfl%%{eX%A o PT OCESS

108 may be mte e co ata received
fromt he t r abkeackenggll2. Of mm;;ddﬁﬁonaHWp@rﬂfcﬂtteMtevbus a@ adespassibled, t he

cat Y2 el NG B B GRT BbA o E PBR 0, L1,

area 116, anyaé&s eontfhilein9star cdgtnvaica slilable o%mnﬁhm%spdﬁéeao &h@ﬂeweed
event. Typically, the data processor 114 selectively stores detected event data along with
associated combined position and time data.
[00095] The data processor 114 selectively processes the combined position and time
data, detected event data, and link information based on control information from the
controller (i.e., preprogrammed instructions and tag profile 104), links from the
tag/asset/element link table, and detected events to form tag data, asset data, and/or
element data. The tag data is stored in the tag data storage area 116. The asset data is
stored in the asset data storage area 118. The element data is stored in the element data
storage area 120. The data mining process 122 mines the tag data, asset data, and/or
element data based on data required by the Web server 98 to populate one or more of the
Web pages with tracking information.
[00096] The report processor 124 is optional. If report processing is implemented, the
report processor 124 selectively processes the tag data into tag reports, the asset data into

asset reports, and the element data into element reports. The report processor 124
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area 120, a data mning process 122, and a report processor 124. The

conbi ned position and tinme storage area 110 receives the conbi nedﬂométjgg@n
and tinme data fromthe tracker tag (FIG 1) via the comunication'l'i )
[ 00092] The_ tag/asset/link table 112 stores the links and link information
col l ected bYO ¥ Aeh server 98. The link fromthe trackdiCHEY 8% o t he
asset 14 allows the data processor 114 to associate the conbined position

and tine dat @nfnlbated thedns GlsetS End déhent RPSES todRS Me SEVerlB0 GNP Hor
Simlarly, the link fromthe asset 14 to an elenment of the asset allows the
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LT Us03! 14 psaiaoB 3D lesabon SERRF b elichia e, V) agition an Bipet azasiovs

deconpr essi Odte) ki) tatior dhd tARCENFBLARSY)IG0IéEafRlaiinia Miyghnaessoaditiorpandand ti me
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XYZ or XY davihlocgtion and dims ofmerpegied stoppages ther typassof atsat derosts eFrealid gor i t hm
to resol ve kitlh O | | .r N2 from

raw GPS pos Pﬁ%ﬂb.aﬁgﬁﬁﬂ%ﬁﬁﬁgﬁsiﬁle&egﬁg .ove_ﬁ%iyﬁhl?gg ée'r ?ﬁéggﬁ%ngﬂ%l 131 1. The
al gor i t hm geensratipe bgxiiiy operater logpive desationrand timejin trytricted sresi videstiomartl al ti t ude

requirin [ . { . I tes) or XY
((:Iatg repr gs eﬁﬁ?‘hééﬁg‘g{‘lﬁp %8% v@%%@%ﬁg?@%@%*%g@ilﬁaﬁgﬁ%)n?gﬁeﬁtgﬁggg#ggfi Zre dat a
from at | eastonditioreean@Gwh lsaation bnd thng of unekjreted soppagea Other typesddebaniebed above

if the resolving algorithmis performed in the tracker tag 12, The

al gorithm aI@B“&é”ﬁ%ﬁ%‘f%%ss e data associated with XYZ or XY data. [00094]

Whet her or n@bog7e Natably if eeQSswPls ahlfrc@f] he habEiog abalably froff th&iradladgd, t he

data processor 114 may use the XYZ or XY data to detect events related to
the positi onnformation servardy mayjbe tailared tqyeplaceshesraditional aisprafi fags Simplarlycybe or Xy

data to pre gl : Y [ 44 : | n events.
FObCHEh IRy e Mlopel g aplhce e UL gl Qputshitblog S0 18, " ased on

The types of "event é ected | i ta proces
posi ti on i nconstiéoriegmanbestattoradhisl repladeith teaditioba\pdoflog. AntthenairgmRaepartag 12. O

cour se. addi 4 Galh MRSyl ASLAE LESEUR Mbel ot PLORISG P BiirbyP! 2l 1Y,

the detecte are communi cate ystem ¢ontro So that the
syst em cont ribieeverdPthe alementivafielpminp onan hisdrifeenginenalodationrand tmpintigh to t he
et oot e oo BB oS R B8 o the RS bV et °°

to high pressure conditions. Another fuel pump report could identify takeoffs and/or

landings and associated conditions.

[00098] In the embodiment being described, the Web server 98 includes a data applet
126, a map applet 128, a map storage area 130, a tracking information module 132, and
a tag/asset/element link input/edit module 134. The tracking information module 132
includes the set of Web pages. The tracking information module 132 presents tracking
information to an authorized client user at a monitoring device 22 (FIG. 1) via the Web
pages in response to client user selections and requests presented via one or more of the
Web pages.

[00099] The map applet 128 and data applet 126 are web-based programs that respond
to selections and requests by an authorized client user. Typically, the tracking information
module 132 typically presents tracking information via a map retrieved from the map
storage area 130, supplemental graphics overlaid on the map by the map applet 128 and
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associ ated conbined position and tine data. [00095] The data processor 114
sel ectively processes the conbined position and tine data, detected event
data, and link information based on control information fromthe ddndilol0lter
(i.e., preprogranmed instructions and tag profile 104), links fromthe

t ag/ asset/e‘FQ%ﬂWf‘ﬁﬂ nk table, and detected events to for RAAE'HYE asset
data, and/or elenent data. The tag data is stored in the tag data storage
area 116. T | S 118. The
ol ement dat Apruaflal 134 rovited B e dpglel 32628 gy B b B Bt i e

m ni ng proc em@bbiqrtmmgsspﬂ@um:gcladioaexmbeﬂwmaorasﬁeneam ragyanglpde dat a
based on dat r 0, e of the
Veb pages. wikCLHais A sitelf 11K in Rk iy dob hoRaR Il flob DR Hap s T 7T,
optional . | fand e thved-dimend@nb(3D) emdronmgit e Othet tpes ofheaps map elso bpproegidsdor 124

Ssset 1 opor TG fhe mapahifh [y Shpls \E Pl hE portkn i s By ™ °
processor 1Zfpréfriate Weﬁkdhge&@%ad@g@ﬁw&ﬁsmemﬂd&&&ﬁﬁmtmamrmls@rat es the

tag, asset, and el enent reports tothe file server 100 for storage. For

exanpl e, t hdo salest p differant map I the eligateser; splepts  deffemens auap; the mnagaeplet 8 data, ii)
XYZ POSI U1 OrtnBtnb WEB pff1d thedRfl) inedotdl b Snfti o éliPupplel [¥8Imdyy P of ag

reports are a So possi For " exanpl e he types of asset reports nmay
i ncl ude: i) retsevstcertaiy tag, Agsetoprsi/ertelegnt daty, fram the da@pw'@house 96agd pravide| ocat i on

and tine in o I;gl}i ea, Vi)

| ocati on ané{t(a%ré‘lr ‘?gb gl[&?g)g,dy\??ﬁl g@éa oﬁgé}d%&)} t%eh%éﬁhlgg#rgesggacondl tion,

and vi) | oadditional arﬂiﬂ‘trbnt&raohngumﬂmpﬁuﬁneﬂ‘sslmppageppléﬂlhérequnpem adientasset

reports are als ossi bl e. For ﬁ "fl the types of elenent reports may
on |

include: i) Y&¥é& 0§ i, reqyept og, iii) operator log, iv) |location
and time in émomonl ct af o@ﬁﬁasuox)mhpﬂﬂtmwmwebxtdau PRsitibn RAd AddOMsckagea, Vi)
| ocation and tine o cour se, ocation and tine in high stress

condi ti on, &#aﬂwnﬂtb%é%taavplﬁda%fthewar%%%mwnwém data fgnhthe types of
el ement re‘a%%réf%ﬁﬁe%s?hm'o?k@'pohﬁ %Hlspgb}:@%i’othélfn]gﬁ Kb%m B $5Eng! S an

aircraft, the asset aval lable fromt I on server 14
may be tail @reémchogm&nmw mévalet 132.dTheinapapplet 128 saieraxenglcosrepmsanﬂng t he

oner 210, | 6.4 DS Bl dnkSBAB5E I of U O e RS

| og and the “operato t9 OKal pi | ot
| og. Anot he nradumg:hxﬁfrmaﬁem mddulecml dMildplattygey of Iimm iap e Laéd hewell dshe
aircraft h ascolggr?gr,] ﬂa?nnv ang! gth%no gutfabel\e attn%ute? cg tl?esulzjc{nl, tzoesgrjmbohze certain conditions
associated with the asset. Of course, many other features that can be incorporated in Web
pages can also be implemented to provide the tracking information.
[000102] A sample map with several types of overlaid icons is provided in FIG. 12.
While FIG. 12, does not include textual information, the XYZ or XY position and time
can also be overlaid on the map at a suitable location. Morever, icons and data for
additional assets can be overlaid on the map for tracking, for example, a fleet of aircraft
or all airborne aircraft. The tracking information module 132 typically permits panning
and zooming of the map display so that the client user can adjust the display to a particular
preference.
[000103] The Web server 98 typically includes one or more Web pages that permit an
authorized user to configure links and link information. The tag link input/edit module
134 works in conjunction with the one or more Web pages to collect the link and link

information and communicate it to the data warehouse 96. The Web server 98 also
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Moreover, if the elenent is a fuel punp on an aircraft engine, a |location
and tinme in high stress condition report can identify the total nunber of
hours the engi ne has been exposed to high pressure conditions. Anbt W8t 2fsel
punp report og} d jdentify takeoffs and/or |andings and associ at ed

condi ti ons.wpd’ 3Y81* 1 n the enbodi ment being described, thECNEYW3 B er o8

I ncl udes a data applet 126, a map applet 128, a map storage area 130, a
tracki ng i nf,a [ PO ﬁéﬁqi AH-23 ' | ttedit
rodul 6 a4 iy ifhd) ng b Bocksthat ikl oR altREHAAS R LELARRA tha Gk pidbL { O
pages. The tlP4cking information nodul e 132 presents tracking information to
an aut hori z £ NtnHSE L1 Qridng: | Vi e Wb
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or nore of tikferma¥ibh ppavisthe ana00i064] foil b partimparauy lasset, itBorcatainatitnt Wotallp) et 126

are web-base rograps ,that respond .to selectjiqns and requests by.an
AUt hor | zeq. dhe GpeRs QERrng Rsrei Fpeker s ERCHGETenly P Ao bt PORSHBERIG 12
typical l'y pragémildiing hisokicdl dath Fir Qs hadBlements tiut HB aérbisdify@eitridkeragne nmap
storage area 1 uppl enental graphics overlald on the map by the map

30, s | [ p
appl et 128 anddiffprent assetn Foppmpipds agcky sazan sperrrralisacplesd Hr susteRent al t ext
provi ded bY thdktalniee R ot WAPrackiiug BRipliG 1 0YssBdbed R e dreral( 1 20 ©

for type of asset I ng track. For exa e map storage area 130 may
i ncl ude ondnchdendateprovided byt theinitialteacker 9 and data pioxided by thepew Backestagat er nap

140, a rail ; . - = di | M her types
of maps may féﬁ%ﬁ%@r%ﬁﬂé&& m‘?@ﬂﬁ%ik |ﬁga] n%%g%ﬁ%bf%%bma]e ault to
provi di ng t ISémibarlypif b Gicel papp 568 @n hiecrafhengiehappens i e rdhbveddpm deraideraficki ng an
aircraft. The,K Wb e ermt the clie ser. to.select a.different
map. |f the 28§ W%g&%ﬁ %‘i‘,’["g ﬁ‘%@%ﬁéﬁ%ﬁfﬁﬁﬁ%ﬂ%ﬂ%ﬁ%ﬁ*ﬁ&fﬂi@a changes
the Vb paggodgQsitiiinkibefieal tHeRRmeft 48 kA6t ifBpdated M [ arly, the data applet 126
may retrieve certain tag, asset, and/or elenent data fromthe data

war ehouse 96OHASIpr dw thecembodiment being; dpacaibeds She iy serner Wirand includena tageb page
may permt tré}%%{tg lsfé)? r?gé?rm} &h a'i%lt ge?hit%%g&gé lu%‘g%,% efbAGESHs erﬁ%k' ng

I nformati on. so, ata ap sponds 'to client” user Sel ections
and r equest sreadé4@add aflegrangferoasiole]l 59.Thediy transted ropdulei 158 rethievestag, aased t ext ual
position and

i Ki el kan 0 Leves XYZ
or XY posit iarcl)én/oan%ﬁ{r'?g mga %&l r g{r%r & regﬁ’gb%%%%%éﬁggkg@s%%é{@Y bor XY
posi ti on daterver98p Mypicallydlthisis inlrespomesp tagidctidns b2 Seqaests from the client user via

a Web page.

[000106] In the embodiment being described, the client communication interface 102
includes a network interface 152, an Internet interface 154, an unsecured area 156, and
a security check 158. The network interface 152 provides a standard interface to a
communication network in the tracking information network, For example, the network
interface 152 may connect to a LAN, wireless LAN, terrestrial telephone network,
satellite system, or any other suitable communication network. The Internetinterface 154
provides any type of standard interface to the Internet. Other suitable interfaces to the
tracking information server 14 are also possible. Preferably, the monitoring device 22
accesses the tracking information server via the Internet interface 154.

[000107] The unsecured area 156 does not provide tracking information, This area
requires the client user to perform a login sequence. The login information is provided
to the security check 158 to determine whether or not the client user is authorized to enter

the Web server for monitoring tracking information, to configure the tag profile 104, or
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the tracking informati on nodule 132. The map applet 128 generates an icon
representing the XYZ or XY position on the map and overlays it onj thﬁ”_nﬁ@
di splay provided to the tracking information nodule 132. Miltiple types of
icons may be used, as well as <coloring, flashing, and other suitable
attributes YPWHEHcon, to symbolize certain conditions FSIABEFUAEY with the
asset. O course, many other features that can be incorporated in Wb pages

can al so be doﬂﬁéxﬁaﬁmsa&dmu%&ﬁn&? THE BndebiitéddrB1 567Ma) bEWebBased bPRIP2] A

sanple map wth several types of overlaid icons is provided in Fl 12.
Wi le FIG mntawd@@nnmonu ing thedsacking systepng4er tracking ®&iRsZ or XY position

and tinme I éf?r"eﬁ [ rever,
i cons and d %&fogf %8 o%etl?ﬂgslﬁe?g caﬁlﬁﬁfa}\?gﬁ 8 on ?ﬁ%tdleﬁee%i\/b
tracki ng, f dFI@xXadispley shawshetedet mip EG2r Anaireraft departing ﬁamfkimage, It!mmsil@ﬂ‘ t. The

the map di o FAFSRE FeHaEn N RIR 168, ToéREGRR HrRRa B0 sfin G3RE "0
particul ar saqﬁwmws[pﬂ&ﬂﬂ@ﬁém%w Jaestewn. 98 typi cal | y i ncI udes one or
nore Wb a rm an authorized user ure Links, and |ink

i nformat i 8n 9faﬁlpqe “ﬂ%ﬁﬁ"/‘%‘ﬂﬁ °%§B|Pem°ﬁggmﬁ§f| ‘ﬁteéﬁ’ﬁF‘iﬁWéP? on with
the one or @Eo%vs‘ﬂ%ﬁx(ﬁﬁ&%& t&]@mﬁ&é\hﬁ%w@lﬁkiﬂhﬁiﬁté%ﬁé‘pdtﬁmﬁchw&fl@ﬁé% and

communi cate it to the data warehouse 96. server 98 also 28 1 1 JUL
2006 WO 03/showsd amsar hagmg /ageessie tbwa@@swstcmcmwe\soulébﬂ%g@susphm permt

an author i zed, 438k, nhgk gﬁ%i’ﬁg&rﬁ%& &tﬁ@ﬁ%ﬁgﬁﬁpﬁﬁ vT‘;]éhﬁie ol”%eres@oﬂ%]a%{p Q/betlr!" n the

set of Web pages, user t access t0 tex
i nformat i on tpmmmdmsnghmaptrwhngdfwaietcrdfbr a parti cuI ar tag, asset, and/or

el enent . cep, [ nk| asset ac e S

el enents to @Q@é% W@ F%fee“‘ég gﬁé&ée ansm g%ﬂ ® glsys? llgd;ta f or
assets agd Gh@(fﬂéﬁl][tﬁe hla?tergﬁgeszamémkndgﬁﬁfehﬁmo_ ntS’eﬁ.;Ei(ElF, ﬂiigﬁlsetaﬂﬁg t?H fferent
assets. For example, if a .ag on an aircra iLs_r ace or any
reason, t hénqmitaRog,daviceas, 'ﬁ‘ﬁg%g ‘5‘%‘?8“?]&3%%‘?’ %Bgm?’%-ﬁg&l’éﬂ“%ﬁ& t he asset
data for thea &hﬁlﬁf&iéphoﬂeﬂfétdd&ﬁ%?ﬁ’%ﬁ PéhoRe tévh@l 14 aﬁfeer tag and

data provided by the new tracker tag. Thus, | StOI’I cal tracking information
and reports Wkerﬁ%l%imﬁoﬂaﬁlobéef&@dﬁrﬁmr1§,|m@ltOﬂlg ﬁﬁ‘flﬂﬁﬁlzyﬂﬂdlql’sa fuel

punp for an s@ﬂe{h? eﬁd&%'ﬂﬁ?{}%@ﬁﬁs@ﬁbeﬁ(&bgﬁxﬁdﬁ?&%ﬂ jone aircraft —and

i nstall ed on ano er alrcra enent e fuel punmp is
conpr ehensi j@omd1] | Anggmmﬁﬂ@emantahoineﬂhearmkﬁﬂmyﬂbmriﬁms mpovddesidyatdatas updat ed.

communication network 18 (FIG. 1) and a tracking information network 20 (FIG. 1) that

provide regional coverage (i.e., regional communications). The data communication
network 18 (FIG. 1) is provided by a wireless terrestrial telephone system and a land line
terrestrial telephone network. The preferred wireless terrestrial telephone system is a
cellular telephone system. However, other wireless terrestrial telephone systems that
provide regional coverage may be implemented. The preferred terrestrial telephone
network is the PSTN. However, other types of terrestrial telephone networks may be
implemented. More specifically, the data communication network 18 (FIG. 1) is provided
by the cellular telephone network 172, the cellular telephone/PSTN gateway 174, and the
PSTN 32,

{000112] In the embodiment being described, the tracking information network 20
(FIG. 1) is provided by a terrestrial telephone system and the Internet 36. As shown, the
preferred terrestrial telephone system is a land line telephone system. However, other

terrestrial telephone systems that provide regionat coverage may also be implemented in
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[ 000105] In the enbodi nent being described, the file server 100 and i ncl udes
a tag reports storage area 144, an asset reports storage area 146, an

el enent reports storage area 148, and a file transfer nodul e 150. ﬁthPigﬁB
transfer nodule 150 retrieves tag, asset, and/or elenment reports from %
storage in woIpawds t 0 requests for reports fromthe Wb pcEgus08ia488.
Typically, this is in response to selections or requests fromthe client

user via a Wb page. [ 000106 the e I ment bei, described, the client
comuni cat i GPPIFﬁB@qF &S@%ﬁm]rlﬁ {M@gpg%@ﬁ?@q%ﬁ%%%@o%gq nt er net
interface 131G aNisyeRGdtRIhAPSIN 3D6nd theThierdet36CUr i ty check 158. The network
i nterface 152 provides a Standard interface to a communication network in

the tracki nd0gdial n¥lithgefeieaeatoHlG. b an eshagiment of Rdosd thaeling systepelMace 152
may connect ;i s sl 5 thé“‘%gi f RSt datio sdrfdrCRi)ORE 38 18! Khe

satellite system or anffgdtsﬁel’ sui t e comuni cat1 on network. The | nternet
i nterface 15donitpring/detizs 23t GRHsatallite cormtellation 24a wiréless £AND1 18 & wirelessr net .

oh . Lo . - . ' |
boos bi o, | At Bafb A8 an 81 hRGse, TRGHARE dls R Mo B Rl - 2 ©°
i nf or mat i on asset 16; monitaring tevibe2 2 andkGPS sitetlité acrateldiibn 24 8RQ3 Qeskribeddabovesecur ed

area 156 does ?ot proﬁ(ge tracking information. This area requires the
client user REEEEH I} ogi n sequence. The login information i s provided

to the Secur[béompe%%&ea&m R dMBe A3 strh 170%s $rogidéd b Rtdataser is

authorized to enter the Wb server for nonitoring tracking information, to
confi gure t isemmaupicatianinetveork bi(FIG,1) and atrapkinginforgetion getvwpak 20 g6y 1) that

PCT/ USO3/ 14@;?&&%99&& &%&gééc.@ K%giﬁﬁb?cd#@&@%ﬁ&%%ﬁ%é@?%@ﬂ%ﬁ%ﬁ%&&&% area 156

may be Web-based and may~ cohtarn In | e tracking system
and/ or tr acKi8n(HIG di) s predded byl WigglestL.AN Y78 wireesstviteding LN i, 188namdx anpl e of

a portion of .a . .noni | device .22 FLG 1 i ay shows. g street map
Tob An ai r PSR I OVt Seef togt peioptel syl b e Ve G 1
Janest own, f NSeimyificktichOdre alEb@?ﬁstw@ gﬁgtrhaﬁ:@rmﬁmnkﬁavdﬂt Hh@Ia. byist he
sequence of arr, poi ntin rom Chi cago to Janestown. [000109] FIG 12
illustrates P&"‘H‘%\gig T g AR RE A - :I‘?g“’[ﬁ?f’ QEFWS%,@tSE'ga @%ﬂ“lghe arr ows
from Chi cagQataQod@iihi®i bre MEYPokQpK. i |1 ustrate the path which would be
visually shown to a user having access to the tracking system This would

al | ow the ud@q0lddl lnemsemhediment ofthe itveation therteasker ddg 1&161 Lgneludss agr ound
vehi cl e of i ih 66 5ddio dnd if opeidivelly diSbefated With ah RrdPAeP e fraddf1lg FRBvESdRfK N9 Of

watercraft.
transmissions from the GPS satellites. A position of the aircraft can be determined from

the GPS data. In addition, the tracker tag has the capacity to send and receive data and/or

=0

commands from a tracking information server 14 (FIG. 1) transmitting and receiving radio
signals at least partially via the Iridium satellite system. The tracker tag is preferably
mounted on a high side of a wing or fuselage of an aircraft. For other modes of
transportation, such as automobiles, trucks, boats and trains, the tracker tag is preferably
mounted on the high side of these vehicles and craft to permit a line of sight to the sky.
The tracker tag receives the GPS data from GPS satellites orbiting at high earth orbit and
determines a position of the tracker tag in XYZ coordinates (X being latitude, Y being
longitude and Z being altitude). _

[000116] Additionally, the tracker tag includes a radio transmitter and radio receiver
that can transmit the XYZ location in preprogrammed tasks to communicate the position
of the tracker tag to other orbiting satellites, for example, the Iridium satellite group,
orbiting in low earth orbit. In essence, the tracker tag and the systems to support the
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[000110] Wth reference to FIG 13, an enbodi nent of a regional tracking
system 170 includes the tracker tag 12, the tracking information serygr (%4,
the asset 16, the nonitoring device 22, the GPS satellite constell jtﬁgrm 4,
the PSTN 32, the Internet 36, a cellular tel ephone network 172, and a

cel lular teVQIHEMBIPSTN gateway 174. The tracker tag 12,PGTUOWi4E}
I nformati on server 14, asset 16, nonitoring device 22, and GPS satellite

const el | at i Ginckibn #éctiva Guétp gl REH RO (o] GARIBRMRerh el G4 (A1G. (19001 11] A

1
regi onal inplenentation e tracking system 170 is provided by a data

communi cat i R eyehertracker(tag cecelp thhaing and they WigesrF shamteraRringetoulr k 20
(FIG 1) thalanefifiad s ﬂlercgﬂlhﬂﬂi@{i}id%%!ﬂl:i%@st%ns Iﬁxsl’eoél? 0L l&ﬁﬁgﬂjiﬁlrﬁzﬁl ions).

The data comruni cati on networ provi ded by a wrel ess

terrestrial tingd depested pngsvalhbenespondedin with repeated XN darationsito a bigh dégrere net wor k.

The preferreg wreless.terr ol - t i | | [,. t el ephone
system Fbmeo\%g??“r%c?h%l}thsmg?dgfééslss "?%'F# gﬂsr??a?i;eﬁ%fuﬁcgp%gﬁg@ggg%gnﬁ%k provi de
re?i onEI _ co;&ﬁfoa@aPSsTtﬂNmy I_rgﬁmi la@kieir?lﬁetm:ceﬂk@wﬂlg ‘m{mpr@:tameclt ﬁ?ﬁfmgeﬁm ep{monek
network is e . wever, ot her es of terr rial tele ne networ ks
Ty be | npltBnesia logtenotdsiepke mapndthuthelocaion ofthe st BOLBRVRERuor k 18
(FIG 1) is gvavdrslal by the cellular tel ephone network 172, the cellul ar
t el ephone/ PSTN glat evv%%/ 174, and the  PSTN 32. [000112] In the enbodi nent
bei ng descr ilBRH17} heThese gadionsignale o dpta 18 rirapalatogpsca seerdingtedspoint that isyr ovi ded
by a_ter 1 estabied Gl ERBARMAY IRIMAIM ah in ke Sbilve WBthe/MirtfiG Backkne

r tele a'lan

preferred t estria phone systemis I ne teéel ephone system
However, ot hag Fomrexamples thaltratier aagdhwillindydst @nsiqucmimber and identifieryfootlid cover age
may al so be Ler enent ‘ge jc%.,agglol 1 i']cr L 2006 WO 03/104834 PCT/ US03/ 14483 the
r egi onal t r SR gfgg-}gﬂfe,lﬁ Vo BPE i f i cal | y, the tracking information
Fet wor k] 20 [8601@?] 1Enorgptipii and dderboliprdstien B&md ueswidl mchnttf ﬁﬂfﬂe@é@hl 'ﬂﬂifﬂ?'(‘b&

000113] Wth reference to FIG, 14, an enbod),nent of a |ocal jracking system
1761 el Ud SR b 8 lespone s aing basgoses HERHEE VA PG toreel GRRe 4 ¢ o
asset 16, thg reb@ 'Prabig" ﬂﬂé’n’nﬁﬁon@lﬁab@ HPSia idely bIIGHIOShE! fefdbleon 24, a
wreless LAN 178, a wireless LAN LAN hub 180, and a LAN 182. The tracker

tag 12, tradrihngiogy,sephaemplayedvithppgery cell phonesiPDIs compyiers and thefntrendtce 22, and
<13PS satel i tfys GBithdtioh Heh B8 efiberfey 1PRsififisd ahd F8leRBPWhn d Besir€d RIVENGE 1O FI G

security.

[000119] The tracker tag and the supporting systems provide the location of any general
aviation aircraft, ground vehicle, or watercraft, worldwide, as long as the tracker tag has
line of sight to the sky. Ifline of sight to the sky is lost, the "Tracker" data would reflect
the last position that the tracker tag was exposed to line of sight, for example, in front of
the hanger where the aircrafi, ground vehicle, or watercraf} is stored. The "Tracker" data
reflects any movement and location in real-time of any aircraft, ground vehicle, or
watercraft equipped with the "Tracker" and supporting system.

{000120] Inoneembodiment, it is intended that a tracker tag be placed on every general
aviation aircraft prior to take-off and the unique number of the tracker tag attached to the
aircraft would be included in any flight plan and reporting of any flight condition
associated with the aircraft.

[000121] The tracker tag preferably comprises three main sub-systems that, when
assembled in a system, provide the ability to track the position and performance of an
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[000114] A local inplenentation of the tracking system 170 is provided by a
data conmmunication network 18 (FIG 1) and a tracking information network
20 (FIG 1) that provide |ocal coverage(i.e., regional conmmuni catli PQ@K? ghe
data comuni cation network 18 (FIG 1) is provided by the wreless OP 8,
wirel ess/ wi VRO AN hub 180, and wire line LAN 182. HSHEPEYI4%} her | ocal
networ ks suitable for handling wreless data conmunication are al so

possi bl e. ThgrdrdfgioundivehitiepsrvRitéreraf Bptelckn tBOwoMd. Ghe hib-systems bRbickesl by t he
wire line LAN 182. Hotv\?/ﬁver, ot her local networks suitable for handling data

comuni cat i ofPvgtiatedhetollowng; bl e. [ 000115] In one enbodi nent of the

invention, the tracken tagpddeddehéfatichant RGdvefiftn 42 (Figvepway radio and is
operatively associated with an aircraft. The tracker tag receives data

transm ssi ons from t h@ GPSDstatagduisitiersand prqsessingi49(FX6E. 7,redai rcraft can be
determ ned from the GPS dﬁéﬁ'mh&uﬁﬂ%&ﬂﬁﬂ%kﬁ% t,]{acker tag has the capacity
nd/’or c} froma t

to send and receive data a conmmands racking i nformation server
14 (FIG 1) fooarxin t Thengackadtag écanall erguglathi e attmckpdadiecityt td thasdp phéi al |y via
the Iridiumsatellite system . .The tracker tag is,preferabl .nounted on a

i gh 1 de. o SEF4 Hesiage, B vetiE 5r waestt op tntendd:5 bE hPmipysR gy
transport at i §fithe @d¢fritabihd/ddnechahical 8gstenisiofithsse mddessfiradspdriation. 'The tdabl@r t r acker

tag is preferablty nmount ed on the high side of these vehig¢les and c¢craft to
permt a |ink@8gproapmplsit eplleqte andprocesies alldatg ag dh partays te thej atsraty grougbs dat a

fr0m GPS sat e wRkkdel 44l i lopitafll ificier " RleillyEaral8 GHSToRer 5 POSI ti O

of the tracker.tag in XYZ coordinates (X being latitude, Y being |ongitude
and Z bei ng @G Tugeyvidef positiag] inforpiatipm 3althat, exapte operatitinelr parametetsdreides a

radi o transm [ radi o r ' n NS location in
br epr ogr ameP PRk 4t s WREE g ool U3 B dRPE Mirbua g sl ™, 70, 1,
or bi ti ng sat Ehdtrakles tagfhas the yrorisions tottiaasférthetiatany spresiribed Maifiefdnoe intepvabi ti ng i n

|l ow earth orbif. In essence, the tracker tag a he syste t.0 sypport the
3111 JuL FochEPTragt PO S rasking G mATOn s ?fprg‘f&a&f“? &Plestedinted pi ngs

from the gr ogfigthtdugh one bf ROLLINEMSKESHiRIsSiaferRdes. 1 Thésk lifterfakpd allodWidbare t he
tracker tag receive the ping and then trigger a character string to be

transmitted logpl pxsa comBEHYHY cat | on satellite systems to report the XYZ
| ocation in fo8@23] t i SmniZAP $thE6E thé e Wahires! i "W Bis infentibh lre b Peat ed

XYZ | ocations to % high degree of accuracy, orﬁ the order of 18 inches of

reliabl e accioHews . differing&opythp atgeftherpastt the krackes tag isco deviemthay carepeor t

location, the LLAGKED a18deybtbm dul 1D iERWSHAT R G IH $I%E: slpBhUedar,
piezoelectric power generation and backup battery), the ability to withstand extreme
conditions of operation (-40°C to a high end of +85°C) and effectiveness at all altitudes.
[000124] The tracker tag is capable of receiving GPS data and responding and/or
reporting location and other data using paging technology through a communication
satellite. These communications will be enabled to display location on a video template,
such as a2 map or a chart, that can be displayed using a standard personal computer, a
pager device, a video display cell phone or a Web-enabled video PDA computer. It is
presently contemplated that the system would use a Web site dedicated to display the
exact location of the tracker tag anywhere in the world in the XYZ coordinates on a
map/chart (provided the tracker tag has "line of sight" to the sky and communications
(i.e., receiving and transmitting RF) are not impeded).
[000125] The tracking system, advantageously and seamlessly, integrates the GPS
system, Iridium satellite system, ground-based telecommunication systems, and the
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the constant |ocation of the tracker tag and thus the | ocation of the
aircraft, ground vehicle or watercraft. [000117] These radi o signal,s

data are translated as a coordinated point that is projected on terﬁﬂ 30‘62005
maps and charts as_an icon representative of the particular tracker tag.
For exanpl eWO'H&™¥acker tag will include a unique numberPGHPREEBt i fier for
the aircraft, ground vehicle and/or watercraft. [000118] Encryption and

data conpr esgjepidt fo? ChMiiHBAionk hdd dilvert "alafe-dFiiRe-&ECdAtdbhé sidragd (Brefeiablf em whi | e
at the sanme tine %I Vi ng access to subscribed, users and/ or authorized

entities tovyptemeihptdndivideally atein plpreapdeomuenscialingd) in a mapnes thapproidessiale avai | abl e
and reliabl ecgtﬁf&{‘{b%tﬂgym r&i’ﬁﬁﬁfiii‘héﬁgieﬂmgw%éeﬁ’s/&h@gc%é? ft& fibde RBR0RS: PDA
Tt he this | e e

conputers an nternet, "t ormation can ectively transmitted
and recei vedexaitidrationia séal-tinke hsing¢onpionlyysed persopal ch@p@esgf amiviatatqapableer t ag and

t he supporti SYySt. rovide the |ocation of an eneral aviation

ai rcra]l‘olto, gr@%@&%@@ggéwe‘\%%a@?ﬁ'aft, wor | dwi dg, gas | ong as the tracker
tag has | i n@oal26}i dlighttdatatdottecsilsy techdiques foe vibtationgdbtations srdaresitiing datd ost, t he
"Tracker" data ul(g,refle.ct the | ast .position that the racka?r é“?g was
exposed to |3ofumted ingeal-timg, (og a5 feauired |y prepsRgragymed, G8r2ASRnRE e t he
aircraft, origupsbri@fintd the s?étefﬁ’.a!FSf &hamble, Vibradoda@sirecdiamg, fbf adkMllatistat @

reflects any novenent and location in real-tinme of any aircraft, ground

vehicle, or empiriceldsiaipprediptfusirumpspaditionind refiability, nnbegqllecsedspdanalipesl syst em
[000120] | n Qg RERANCARAL Siblardy St BA&RHGH chffflenfind d G Bl hdfbolinf] aced on

every general “avidtion aircraft’ prior tot e uni que nunber of
t he tracker seagngtechidques throughhthe uaé pamdcceloromiettr loe anotbérugipelof vibration f | | ght
pl an and reporti of any fli.gh ditiqn__associated with the aircraft.
(000121) TheskPh itebopt deseiabid s Se ebisrhoaBR ACOREn hmpdpentSiotid e Tt
when assenbisReritip providesidedited dependence focthaBistend. Btdted ahothetwdyl e ket | on and
performance of an 32 1 1 .J UL 2Q06 03/ 1048,3441}36[/ US03/ 14483 aircraft,
ground vehi degcangrovidereal-tims FomuRicfien o ceripln eRerafigpalignvirermentalpansicetrs ar e
broken downhigigiPa pd3sive &hih?\de@i&é ofl an dIRWR! prBERVRicle® BndPWslecRRYSHRI AN 47 (FIG
7), 2. Data acquisition an rocessi ng 49 (FIG 7), and 3. Data

comuni cat i gepartirgkthe dpcetignaf tirg aircraft, ground vehicles or watercraft because the tracker

tag is separately powered and not under the control of the aircraft, ground vehicles or

watercraft or its operator/crew (i.e., staff). Data associated with the tracking system can
be displayed on various common devices (e.g., typical displays found on pagers, cell
phones, wireless PDA computers) and is accessible over the Internet. A scalable
computer architecture and design permits the system to handle all the data {database
warehousing and distribution) that is being received (encoded, encrypted and compressed)
from multiple tracker tags and create displays individually tailored to users/subscribers on
pagers, cell phones and/or PAD computers via the Internet.

[000127]  While the invention has been described in conjunction with exemplary
embodiments, it is to be appreciated that many alternatives, modifications and variations
will be apparent to those skilled in the art. Accordingly, the embodiments of the invention
in the preceding description are intended to be illustrative rather than limiting, of the spirit
and scope of the invention. More specifically, it is intended that the invention embrace
all alternatives, modifications and variations of the exemplary embodiments described

herein.
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[000122] The tracker tag is small enough to be attached directly to the top
of the aircraft fuselage, ground vehicle or watercraft and is intended to
be non-intrusive to any of the electrical and/or mechanical systens! bl 2006
t hese nodes of transportation. The tracker tag autononously collects and
processes all data as it pertains to the aircraft, ground vehicle, or

wat ercraft and its operating paraneters. A fully integrated GPS receiver 65
(FIG 7) pr6@#ﬁ@§ positional information so that exact operational

par anmet ers aymutise@ih@ct.ed. Data is stored within the tracker tag for
interrogation through several neans. The tracker tag has the provisions to
transfer the data at a prescribed mai ntenance interval by direct contact

with the tracking, inf uphheis 68, ¥6) for Rickinge latadlerBiebel6f ahd gotigRginackigal -
time through one of several renpte wireless interfaces. These interfaces

al | ow wi de dHormagenio afpemitorpgdrsice (3A):i9cudgH0123] In summary, some of the

salient features that a%ra&epﬁg(u?zfdaﬁtedl@sél@dﬁ%lﬁ(ke@ﬁv@cﬁﬁiﬁnaﬂd@n{m&oﬁhﬁﬂtﬁﬂé ng
fromthe art of the he trac %Q devi ce t hat

can
i ntegrated &by paswrl@eesfystg%#@#ﬁea@éolc& aiglobaljpgsifigsnngrsyptem salglfitgicenstellpton 2hower
supply (sol @ep osﬁb@&&ﬁ’e?@éemnfg d33¥¥8bn &%@&rgﬁﬂa%sﬁﬂﬂn@@@ﬂéﬂl@atbﬁtetfﬂfrﬁ’\)«rhlcﬁ&b@a
ability to withstand extre condi ti ons of eration (-40C to a high end

of +85C) and Y& feeivpd, with sespegt typqnteg of Eatiied) ancf the G AataRreseptingce Hme £ dpxs
capabl e of recehnd {i}ﬁh ﬁ%&%n%a@r\ﬂe ﬁa%ﬁ&@d@dﬁsﬂgsea%é@in exteBiBRS it ISovaME st and
ot her data using ng technol ogy through a communication satellite. These
comuni cat i deratien ‘Fl %ngerﬁ%rl@uoftt RefsEipn andl trercdeta, Hhe tgpkentag icoabining the|papiton

such as a MRy Qe AaG TR the tntﬂﬁttlplé: gl'abah %oﬂh&f?ﬁg’?‘éﬁfém%%{eﬂﬁeséroﬁ iR rRR R
conputer, a pager device, a vid di'splay céll phone or a Wb-‘enabl ed Vi deo

PDA conput ercombificd positign angkiimd d,atao'eﬁrﬁ @mﬂom@dw@tmnew dyk whereinahe terckes éagas \\eb
site dedi cat,gfddQo AbaR @¥nnladl& andbREd idtHaRtidRa B d&tQ@onhﬁlﬂH ﬁs feRforR! ‘ﬁ{ ein

the world in the XYZ coordinates on a nmap/chart (provid etrac t ag
has "line ofthedtaghker tagiselachisalbiiyolaeriarn ferassetend inopesative from equlpr@@éaswm@echwdl

transmttin [ 000125] The tracking system
glre'%@et, eFraldf2 édggi[?&&!ﬁ(?g}]t o

advant ageously and sea , grates the GPS system Iridiumsatellite
system ground-based wrebedeniGR thaicompuiesyeXZdata from thetphsitigeand tifne iyyp iR@0E: WO

03/104834 P t .
"state-of - t%‘tﬁ&% ﬁlgélg‘g’ {o}&asalfgﬁgesgeg erE%rFS%é ém@tu %%Yt%%{a?%ofi i tl}%ﬁ ly
are in pl acéimommsabdztmyt lﬁast@emmdn@wd@ﬁaclatmwnde@ state of the art
location in real time., dhg,syamial LA (-5 ilothng shPSiol 8r BVEIRFGESS O

wherein the tracking information server is adapted to selectively transmit command and control

information to the tracker tag via the data communication network, wherein the tracking information
server is adapted to receive combined position and time data from the tracker tag via the data
communication network, wherein the tracking information server is adapted to selectively receive
command and control information from the monitoring device via a tracking information network
(20), wherein the tracking information server is adapted to selectively process the combined position
and time data based on preprogrammed instructions and command and contrel information to
produce the tracking information, wherein the tracking information is associated with the asset and

selectively accessible to the monitoring device via the tracking information network.
2. The apparatus as set forth in claim 1, wherein the data communication network

includes a terrestrial telephone network and a data communication satellite system, the data

communication satellite system further including a data communication satellite
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exact location in real-tinme using conmmonly used personal conputers or any
dat a- capabl e display device through Internet access. [000126] Flight data
col l ection techniques for vibration, |ocations and reporting data 11 JULFWB
accurrul ated in real-tinme (or as reqU|red by preprogramred tasking) can also
be incorporated into the system For exanple, vibration data recording, for
accunul ating enpirical data to predict fuel punp condition and reliability,
can be coIIected and analyzed for servicing decisions. Simlarly, the
tracki ng ta% Lnt te a GPS and qp }ronnenHa sensi n technu@ues
t hr ough t he “Bf% 6tf°n£~H %1 Bryicetion syellitgtesierar! 1lsphaneRRey Pyl spPHpicalign i

The power gelﬁbara&tdo@.muhraano@laaemteaﬂmeltaﬁ@f@eaievcafestranﬁlepﬁdﬁehetezaﬂaponent s in the
tracker tag provides desired i ndependence for the system Stated another
way, the tracker tag can provide real-tinme conmunication of certain

oper ati onal / envi onnergha kpRaha AP fodth it AiML) WhéeR ARSI eYRRPRRpKEe H8Wb&Ss ON an
aircraft, ground vehicles and watercraft as well as. _reporting the Iocatlon

of the aircPaf, Gk didaty crmppaisation spistliss syster ispae Hifium spfelliter sistery they dalp | s
separatel y pewRtfidaditaR0lte YnERNatdACis CANHdR/Im @étemtaecoagtemaﬁ t28)0LRH AR data

vehicles or watercraft or its operator/crew (i.e., staff). Data associ ated
with the tr&eRMHRCAa sagliederestsal tglrrhone gaieray s WP?@H@SHEBW%?Wé Ve.g.,
typi cal displays found on pagers, cell phones, wreless PDA conmputers) and

is accessible over the Internet. A scalable conputer architecture and
design pernits tHe sygﬂ‘éﬁPﬂaéa“FﬁaﬂﬁdFtefoﬁlP In ¢laie by athareinthe Fpcking infoapaiion metweEk and

di stri buti oRcideédn thiermPQBEYAnd £&R1 ebﬁﬁhuﬁr%mqﬁ@lme@méﬂ Ric@6ta BRmERARbEARAMD
frommultiple tracker éa%s and create disp és in |V|duaIIy tailored to
8

user s/ subscsysyan Sirder ingludiag 8 data spmmprieation S‘&ﬁ‘ fesongeliptieth e/ data cappraunigation
Internet. [ QQ:Q]%?cﬁhte}ﬁ@i dafewh{ 6 coRMMRRTARA Wil $heR8E RoHRTHEABE Chtd1fte EQRIHAHOh LAD

with exenplary enbodinents, it Is to be appreciated that many alternatives,
modi fi cat i ot Iastevari ations will be apparent to those skilled in the art.
Accordingly, the enbodinments of the invention in the preceding description
are intended to be illustrative rather than limting, of the spirit and
scope of the invénti orfhe pppasatesmsset forthlin ¢ain 4, wherdith therdgadommuniceting sagllisnt i on
enmbrace allg r.naf: b

embod: ment s adh e Sne R AL hE 4R (ARGLL R o ARnSRIPUREY
1. An appar astelbite(cp@stelRgyn {28p, and awdabagccanrnmbtbresmlste/ﬂntm@)gmway o Aridivmy

tracking satellite/Internet gateway (36).

6. The apparatus as set forth in claim 1, the tracker tag including:

a global positioning system receiver (65) adapted to selectively receive the position and time
data;

an environmental sensor (66) for sensing vibration; and

a data buffer (76) for selectively storing the combined position and time data and

detected event data; wherein the [[a]] controller (68) is adapted to communicate with the global
positioning system receiver, environmental sensor, and data buffer, wherein the controller compares
vibration measurements from the environmental sensor with predetermined thresholds to detect at
least one of a group of events, the group of events including: i) startup of a power plant associated

with the asset, ii) shutdown of the power plant, iii) start of movement of the
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information to a nonitoring device (22), including: a tracker tag (12)
adapted to selectively receive position and tine data fromnultiple gl obal
posi tioning systemsatellites (240) of a global positioning system dakt é¥ll Wtk
constellation (24), the position data representing a position of each

gl obal positioning systemsatellite fromwhich data was received with
respect to center of Earth (37) and the tine data representing a tinme of day
associated with the position data, the tracker tag di sposed al ong an
exterior of the novable asset at a location facilitatin receptlon of the
posi tion andSeh A cgsation of mavemenaf die 2psgh VESHEFINE HGrepssan ifﬁg'F‘taP‘B’rP thefgset, PRk

data from t ke dXedshive h&rab@ﬁadccae&aanl anhmseyﬁﬁ@émmt@Jn{rbnee%elé@ﬁe@et&@tthe/el y
transmttln conbi ned OSItIOﬂ and tine data via a data communi cati on

net work ( 18)°°mWﬁ€jr Rsitiop ﬁ‘éi timedateind dglgetpdevent daiginthe dgfa pullesi ve conmand and
control information via the data comunication network, wherein the tracker
tag is electrlcally isolated fromthe asset and inoperative fronleQU|pnent
associated with 7 he d38agraratysas sof etk Byclaigg, Vhrseiy Hie fgirogmeyplsenspy ingludes an

t hat conput gsceil¥fnddat @ fromthe position and tine data fromthe nultiple
gl obal positioning systemsatellites and conpares the conputed XYZ data to
predeterm ned XYZ coordinate [imts to detect at |east one predefined
associ ated event ;g and e hfAfakisAsel faf'tf?fnr@atuh@r\vlﬁ?diﬂ/ﬁé gle%}msit%mgefméce%@p
control of the tracker tag, wherein the tracking |nforhation server Is
adapted to degintrerapdngthe pesﬁ@maﬂd emedanendahacroptarlier baginsisiering tha corabingdgpopifien
tracker a9 qh ka0t e SR GRULOR RERUIlter WRREALAL SRS ik BEIEH Bbvents
information server is adapted to receive conbined position and tine data
fromthe tratdsiecedg via the data conmunication network, wherein the
tracking information server is adapted to selectively receive command and
control information fromthe nonitoring device via a tracking information
network (20), wfer ei The prparafusekdehigrth mictaimaswhsreisthe tragkertag begimp trangmitiing the
sel ectively, i

o1 epr ogr amrel Le gD O R A R e R ARAT AT B il ofevent
t he tracki n@radefeotedmt i on, wherein the tracking information i s associ ated
with the asset and selectively accessible to the nonitoring device via the
tracking information network. 2. The apparatus as set forth in claiml,
wherei n the dat a l@ommilile apperatonasset fach ki cliimd) helgackar tagincladingi al  t el ephone

Cat el i to syet ome Rl ETRH IR AP RLEG 4 Sl e B P PRI RS S 75,

2006 const eldatatandn and a data conmuni cation satellite/terrestrial tel ephone

gateway in comruni cati n 2l |
constellation and thea3§?$%§9-7gpgﬁ Fkg%ﬁhe ne tﬁﬂmg%n§a%%%uma&gnpggﬂgmg% set
forth in cl detwewt@ ewehiedagd; whefem lhet[a]ésommabr (68} ie papied tmebmmmlncateswah the global

positioning system receiver and data buffer, wherein the controller combines the position and time

data received by the global positioning system receiver in a trilateration fashion to produce XYZ and
time data when the position and time data was received from at least four global positioning satellites,
the XYZ data representing a latitude, a longitude, and an altitude, respectively, and the time data
representing a time of day associated with the XYZ data, the combined position and time data

including the XYZ and time data.

1. The apparatus as set forth in claim 10, wherein the resolution of the XYZ data is

about 18 inches in latitude, about 18 inches in longitude, and about 18 inches in altitude.
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PSTN (32), the data conmunication satellite systemis an Iridiumsatellite
system the data comunication satellite constellation is an Iridi uth? JUL 2006
satellite constellation (28), and the data comunication
satellite/terrestrial telephone gateway is an Iridiumsatellite/ PSTN gat eway
(30). 4. The apparatus as set forth in claiml1, wherein the tracking
informati on network includes an Internet (36) and a data communi cati on
satel lite systemjathe M@-‘é@aﬁﬁﬁﬁ%@“ﬁ@ﬁm@mlfﬁﬁi @hérkih ehe coptalletohpirbdtRe X YD @i di ng
a data comuni cation satell |%de constellation and a dgata conmuni cation

satel | ite/| AP BReAREmingd IRl oddetenpt gestpne RE2 g0rR oL BYRRENNE &iorp AL

satellite CQﬁﬁ‘ftﬁhdl@dm@[)a§s€ﬂs1ntphﬁ(1ﬂ11ﬂicﬁ'lh&@ﬁ10t65area_hﬁas§ﬁﬁ)ﬁﬁai‘dslﬁlcﬁ& agglii)hgedi in
claim4, wherein the data communication satellite stem is an_lridium

satel lite sySPEHmiyRErzardous aifminiassst s Bt hézoi’F "f #E% Vg ?FélséT 3% P8H“’|V§ ascf'ﬁt 18

I'ridium sataeh dbstifation ) @kdeBisioPNcolrd®) viii)3skt tshiRariib! Ahigk BWa4H t&litiod)ix) asset ls
satellite/lnternet gateway is an Iridium satelli te/Internet atevvay

6. The appaP3RHGEARE Shigh ?“r‘??st‘}?“ihﬂ% FRHISH 1S CXPHISNEIPRENEESSIVE JyS Pl ﬁl@,assa )

gl obal posi tek;%é‘ﬂ:'eﬁ&dgsé{x%és@ﬁh hRF@beviilalt(r@fe) xiRcank adex %:&e%@ih?ﬁﬁéx}fv@dtéﬂ sft@%ﬁ’%%ﬂ)vst he
posi tion and ta, an environnmental sensor (66) for sensing vibration;
and a data Y’f‘éﬂ’d(“?‘%ﬁssft&e@%ﬁdé’(gtalsf)@dyesgtcﬂ?q ng the comnbi ned position and
time data and detected event data; wherein the [[all controller (68) is
adapted to comuni cate with the global positioning stemreceiver

envi ronnent al serddor, T&ﬁepparaﬂlaaéwﬁiff%lrmcwm?ewherﬁlﬁ@eébﬁﬁlpealm@rngé&tﬁﬁhrﬁ@sver

vibration nmegsyy &E@ﬂﬁggthé fy&mo'hfaﬁd @rﬂé’&aft&ﬂﬂ%ﬁbt&htrcﬁf?:ﬂ@éﬁns\ﬂohﬂ he %&E&ﬁédrﬂoﬁ%h
threshol ds to detect at | east one of gr oup events, % group of events

i ncl udi ng: iapd &ifagdata gadihe detgstpderen flaipin tl&ﬁ@@nﬁf@réﬂlenm least Q“ﬁ@f the greup of qvynts
shut down of theibeyer plant, iii) start of novenment of the 36 1 1 JUL 2006
asset, iv) cessation of m)verrent of the asset, v) excessive increase in
accel eration of the asset, and vi) excessive decrease in acceleration of

the asset, wher eiyg. t Nermeqihiioh hatr B8 Rbhiry B ¥hSLATRHuPe GAMRIARMIEARK | On

and time data and detected event data in The a|lopar atus
as set fort isombined positionand e ditmandiiee Q@Wied mnﬁd@taérons@néw byffee Whefeat least one

accel er omet f e 3y n?’lg@ev%mgg{e% Se@sS set forth in claimé6, wherein the gl obal
positioning systemrecelver eglns receiving the position and tine data and

the controller begins storing the conmbined position and tine data and the

detected event dagka impt E}:ﬁ)alqﬂlg & BUbHEh e b, @herkif ﬂé%logﬁﬁoé?&on}nggysm&wglf

events are detected.
begins receiving the position and time data and the controller begins storing the combined position

and time data and the detected event data in the data buffer when a command to begin receiving is

received via the data communication network.

16. The apparatus as set forth in claim 10, wherein the tracker tag begins transmitting the
combined position and time data and the detected event data from the data buffer when a command to

begin transmitting is received via the data communication network.
17. The apparatus as set forth in claim 1, the tracker tag including:

a data communication link (48) adapted to transmit data via the data communication network

and adapted to receive data via the data communication network; and
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9. The apparatus as set forth in claim®6, wherein the tracker tag begins
transmtting the conbined position and tine data and the detected evenf s
data when at | east one of the group of events are detected. 10. The
apparatus as set forth in claiml1, the tracker tag including: a gl obal
positioning systemreceiver (65) adapted to selectively receive the position
and tine data; and a data buffer (76) for selectively storing the conbi ned
position and tine dat a Rncuffdet7ey foedofiveiie cotabided pdsRiotiand tifhe dhth,2d fracker tag

controller (68)._is adapted to .communicate. wth th bal osLt.ionin

Syot em 1 oce SEaNTCRG thtb bt PRARSTTIE 148 Bio HevhepA 1 e B o s fdpeted o
posi ti onI an@oﬁlhlnﬁicatflattﬁthea@@bmelmgaaﬁbmn@ne&gldamsffé% ﬁlﬁ‘drﬂgmﬂmﬁﬁtﬁ)m{ceﬁt&ils/er
inatrilateration fashion to produce XYZ an t] ta,when the position
and time datdaidyaRsmisions padurstiahiondy Maliog %qraawu@P%g%o"ﬁwgﬁi quawpﬁl&tg%déiam tes,
the XYZ dat acduel@Sia feldmg baffdr Bhsed bitBie préddic@micd tad Brofitd ¥l d ddmiArds tedéleed via the
respectively, and the tine data, representjng a. tine OL day_as&gciated,mﬁth
the XYZ dat 42 CABMEHABIOAAEEES Mhereh hafgntelicemahifes the trckgdegigentigationdata iy
time data. ZLich dhhCraagRiadiciidegstas set forth in claim 10, wherein the
resolution of the XYZ data is about 18 inches in |atitude, about 18 inches
in longitude, and about 18 inches in altitude. 37 | 1 JUL 2006 12. The
apparatus as set jgort hh;(@ﬁk@is%},&forvm_rc%ﬂ1&,%&&@&@@51&@11&0&69&&%&&1@ XYZ
data to predeterm ned | coordinate limts to detect at | east one of a
group of ev@RPEeN FHEMHIEY U to BREHIT VisuEl VA newprigeaaectipg ove aguBls fatt y of
a restri ct edoRmBRicatioh bys®®S@lthih thel dBtaRomBBhiFdloh btwafea, 111) asset is in .
proximty of a hazardous area, iv) asset is in a hazardous area, v) asset is
at a way point, vi) asset is at a destination, vii) asset is off course,
Viii) asset is nqaringnd aPpaddiusSds' @SRk W elafnl 05 wheleln H8$8blid Sata EHRRIEGAG] N 2
hi gh stress condition, X) asset is experiencing excessive |loss of altitude,
Xi) asset i $ystexjsdhs lBAuMTgtelitewsisnve i ncrease in altitude, xii) asset is
experienci ng unexpect ed stoppage/ sl ow down, and xiii) asset is exceeding a
speed restriction. 13. The apparatus as set forth in claim 12, wherein the
gl obal positioni A8 sydheapnagtisiayest forfeigickim d dceewin de coprofesionirelp thgiigning ne
data and thgcRE! rkhREioPEAES Bl BParkEcaf PRRIAGEIRAR thliGLh infRflatoh ™ data
and the detegted eventlaata ?n t he J@?g bu%@gr when at Ieasﬂg%ne %P t he
group of events are detected. 14. The apparatus as set forth in claim 12,
wherein the tracker tageBeakas & saMoH hicldf 15 RGP ORMIBORL hedtihd | T2
data and the detected eSe t daf%séron1khg' at’a eﬁ%?erc en at #easf onég of
the group ofpetagemiransmyisgion)byrats togpinimize transmission time over the data communication network.

22. The apparatus as set forth in claim 17, wherein the controller delays a transmission

burst until a begin transmitting command is received via the data communication network.
23. The apparatus as set forth in claim 17, wherein the controller maintains the combined

position and time data in the data buffer associated with each transmission burst until an

acknowledgment of receipt of the transmission burst is received via the data communication network.
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15. The apparatus as set forth in claim 10, wherein the gl obal positioning
systemrecei ver begins receiving the position and tine data and hqe
controller begins storing the conbined position and tinme data an ¢l 2006
detected event data in the data buffer when a conmand to beqgin receiving is
recei ved vi%¥O0H&4#4t a commmuni cation network. 16. The appd’ﬂ?‘iﬁé’:”é‘és"'set forth
in claim10, wherein the tracker tag begins transmtting the conbined

posi t i ondandM,Lm_aﬂﬁir&uaBﬁgethﬁthdﬂﬂﬁm Edhe_etmlghg ﬁﬂxﬁlﬁﬁd&:ﬁi&é&ﬂﬁmﬁﬂh@; buf fer when
a command to egin trapsmtilng.l recelved via e.data co ni.catl on
networ k. 17, The egpapateatortiok ik sdagfedfp erprianty Ghmbibed Resitondoq B ilg

i ncl udi ng:  aafiRtansnatibmARing Bdd contrél infémiafiéh wikkeéRihe BorhudiéA0h TAkis £liapted Vi a the

data communi cati on network and adapted to receive data via the data
communi cat i obp TeesivRdTaRker sagidgification g viaghedata epmmunicaipwpetwpls f or stori ng

t he conbi ned posiji ' ?tf&ﬁe . ' 4 L pogp data, and
a predeterm ned t%gagr@%%?%égﬁ%iauﬁ“@h@c a fwt{l:gﬁ? F{))[ﬂﬁg{u%t%g)aﬁdlksﬁgdapt ed to
conmmuni cat e piictéssingithe dambinedpositionaad time dita ko ssset datacbaskslton dfirbtfteackingher ei n
the controll gr .contral ata transm ssjions,j.n a purst fashion by waiting
for a group @}kt{ m&%f%&ﬂ%‘ﬁ'ﬁﬁﬁ@%?ﬁ“ ‘M!‘e to accunulate in the
data buffer basech Webt fuevepr(@8epvidinged stinof Wedl pages dod displaying dackiagei ved Vi a

the data communi gatlgn netvvtéég, wherein the contrqller Incl lﬂdes t he tracker

| §
tag identi fitiarmehpngwhereinthe Web seryerusincpmmupiration Jiththe dgta warehoysgand b nar ot us

as set fort hpdghlatds @i 183siohe sWBRERWEL pd3es Wil HsfePddt£inine@1Rb MhedataVoarsiolieN

bet ween transm ssion bursts to maintain a virtual private network connection
over a public datasliens communieation interBgetl8Ningonmnmication with the Wehserveread i on

net wor k. 19. R : t | .38, el .public data
comuni cat i O#B%gge%{elg&s hgﬁrrﬁ?ﬁ%?hﬁ&s"g?@él ?‘lt"gdeg’/’é & 56‘? t%téﬁglgp ratus as
set forth i ninfirmationlahd wherein the controller controls the timng between

transm ssion bursts so that t appar at.us. ca rovide real -1 racki ng
nformtion 21 auensparolet 8,8 BRkigoR S HtotimsSion ok e e
control | er condehdtsg thidWeb bd¥vdtCand it d¥@R RofaAiSdtion Srit€fack Wikt din the sfetdm M ze
transm ssion tine over the data communication network. 22, The apparatus as

set forth i ncrglisnstores apredeterpined dagcpirile 9ngd eontrols proeessing phfheroubingd, pur st

until a begi pusition aad tibde! dath iﬁmﬁﬂgii&oﬁﬁ%ﬁ gl tﬁe%récteeen%ﬁka 6 | cation
network. 23. The apparatus as set Torth in claim I/, wherein the controller
mai nt ai ns t hwheseipitherfvstemrontrellepis adapted toneomagnd the, tracker thagtand pravidsrtheissoci at ed

tr anom ssi orf hiRuis PR o bl g ESARCRRA R e TED BT O 118
25. The apparatus as set forth in claim 24, wherein the data warehouse processes the
combined position and time data received from the tracker tag in a trilateration fashion to
produce XYZ and time data when position and time data was received from at least four
global positioning satellites, the XYZ data representing a latitude, a longitude, and an
altitude, respectively, and the time data representing a time of day associated with the
XYZ data.

26. The apparatus as set forth in claim 25, wherein the data warehouse compares the
XYZ data to predetermined XYZ coordinate limits to detect at least one of a group of
events, the group of events including: i) asset is in proximity of a restricted area, ii) asset
is in a restricted area, iii) asset is in proximity of a hazardous area, iv) asset is in a

hazardous area, v) asset is at a way point, vi) asset is at a destination, vii) asset is off
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39 1 1 JUuL 2006 WD 03/104834 PCT/ US03114483 24. The apparatus as set forth
inclaiml, the tracking information server including: a comrunication |ink
(94) adapted to receive the conbined position and tinme data and tr1a1; HL%)U
command and control information wherein the comunication link is ad 3 06
to recei ve WMOeB8UeB34 ag i dentification data via the data cermuswaess on
network; a data warehouse (96) in conmunication with the comunication |ink

for processing.t conmbi ned posi.tion and.ti. ta. into .ass ta based on
2T o 0t Ot acki D R et MR B, A PR BE R LR 00T e
asset; a Webconditiomrx)(a9&} ispexperietting excesve las of\elitplrge3 asset iskixpa@ieagingig
tracking information, wherein the Wb server is in co nication with the
dat a vvarehou?‘é’esﬁ'l‘fﬁmcf?ﬁfﬁ]?g'f‘ °=%?%&W“%%@&%%%§@%f% > asset
data m ned f @il Asefid eRcedlih®h Ste@ resictidn. ent conmuni cation interface (102)
in comunication with the Wb server and adapted to selectively provide the
nmonitoring device with access to the tracking information; and a system
controller ($2)rychpbAaR B fefbdrh v,%{b 3. DRele Y Bitk 'eﬂaudei?mau Ngsefiat a

war ehouse, t%}g ngp erver, and {Iﬁe clTént C(_)m*rugtli cgﬁon I nter gces, wherein
the system datmby cissasiating dhee XYZ pndtime edatn with the pssst aiing athetdckeortag ol s
processi ng of, the conbj 500 an I ta. lnto tracking information
usi ng the prlggﬁgh%n?ggﬁggeﬁgﬁaﬁe,g%}?g%es?lﬁeea%%e;gétgm controller is
adapted to command the tracker tag and provide the tracker tag with control

i nformation yusi t he predeterm ned.t rof.ile.,25. The apparatus as set
forth in cl a#krn@% apﬂﬂé&éiaﬁs?ﬁ@mh’&tcg’rﬂgge‘ﬁ%&% ﬂlﬁ'@ﬁ%@’?&&‘?ﬁﬁ‘%“m %ed
posi ti on andashdt Hﬁadﬁo?dﬁ@t@%dﬁédei&ﬁﬂbdt&%pﬁoﬁ%&&ﬁfqdﬁ%t ledstdné dskdt MpREAL | ON

fashion to produce XYZ and tinme data when position and tine data was
received fromat |east four global positioning satellites, the XYZ data

representi ngyg laédégﬁu LB 1108 d g, ti: : Péiﬁ' ly, and
the tine dat a@rg;ﬂ)‘%e entlsngs%a ?&ni g? ?}’ asso%%?e%d%tﬁh?%@g %dat a. 26.
The appar at uscladingset forth in clai m25, wherein the data warehouse conpares
the XYZ data to edet ermned XYZ.coor din Lim t { at | east one
of a group of e ?riﬁ Ve Q@ﬁ%ﬂﬁ“’%‘?“ﬁ‘%\%@? ﬁgﬁmehégse%&j@gggeia 1L 1y

proxi mty ofwheréirthedantveatieldnscommuhicatestht assétFepaits o the Sile'ses/ectid diedile 11 1)
asset is in proxi rrit¥ of ‘a hazardous area, iv) asset is in a hazardous
area, v) as fver gores the af least 0Be pset TEROFL, asset is at a destination, vii) asset
is off wherein at least one Web page includes at least one hypertext link to the at least

one asset report.

30. The apparatus as set forth in claim 28, wherein the types of asset reports include at
least one of a group of reports, the group of reports including: i) asset log, ii) operation
log, iii) operator log, iv) location and time in restricted area, v) location and time in
bazardous area, vi) location and time off course, v) location and time in high stress

condition, and vi) location and time of unexpected stoppage.

31. The apparatus as set forth in claim 25, wherein the data warehouse produces element
data by associating the XYZ and time data with an element of the asset using the fracker
tag identification data and the first and second tracking links and stores the element data,
wherein the second tracking link identifies a relationship between the asset and the

element.
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40 1 1 JUL 2006 WD 03/104834 PCT/ US03/ 14483 course, viii) asset is nearing a
hi gh stress condition, ix) asset is experiencing a high stress condition,

X) asset is experiencing excessive |loss of altitude, xi) asset isl 1 0
experiencing excessive increase in altitude, xii) asset is experi enlwtn@
unexpect ed WOOpPEEE/ sl ow down, and xiii) asset i s excee®RUTsaI/td8%ed
restriction. 27. The apparatus as set forth in claim25, wherein the data

war ehouse pr et ciati.ng t Y.Z and t| ta with the
asset using %gﬁf&fag@aégt}m ?Sa%?fog%gmi&%?g’a‘f’ﬁ%énm g]aete&%aeﬁ%d%?%eo io?ggrc{q‘ﬁé’gki ng |ink
and stores téemash¢ gbap af eldBentshihending aanatperatonsa @ew nfember) a passeriged, am 27,
wherein the data warehouse processes the .asset data according to the

predet er mi neRPRSkP &R X1 ap QPR uipmegt tem, ang a.suppert pqyipmsnt wg?m'ZQ. The
apparatus as set forth in claim28, the tracking information server further
including: a file server (100). in comunication with the data warehouse and
the Wb ser vd} Thegpparatuyasspidoiiin slaipgt le whersia theasset ivian airaaft anddhepleppant r eport s
to the file ﬁﬁrﬁYe@Pulfhg.d the file server stores the at | east one asset
report; wherein a ast one Wb page includes at | east one hypertext |ink
to the at | east one asset report. 30. The apparatus as set forth in claim
28, wherein t Ml roup of
eporte, t ey HinsPaRe s pBliEhn hERBhoS iRl HE Wb sy EAThasBR Pl )10

i i1) oper at oradking,inforthation ¢ahn authaized tlefieudenviaakd Web pages andm respont @sat i on and
time in hazqiedous a ea, vi% | ocation and tine off cwrse, v) | ocation and
tinme in hi ghtShRseselectionsap ﬁﬂ?ﬂ&ﬁmtﬁﬁé%%%wﬂaﬂa P88~ unexpect ed
stoppage. 31. The apparatus as set forth in claim?25, wherein the data

war ehouse produces el ement data by associating the XYZ and tinme data with

an el enent oS- tHhe apeesets asptifgrth inelam &b pderein thejrackinganformation pieseataddn and t he
oo § g 8 e daRedh Afldes USRI RLO Eelelind X 0700l iBbRtcd ShE " | N

second trackl ng . entifie _ ations etween the asset and the
el ement . 41 dsset, Whegeih tiRGPEboINGH4id 04 8 SuitablgTiapS03/ 14483 32. The apparatus as

set forth in claim31l, wherein the elenent is any one of a group of

36. The apparatus as set forth in claim 35, wherein the suitable map is a one of a group
of maps, the group of maps including: a street map, an aviation map, a water map, a rail

map, and a three-dimensional environment.

37. The apparatus as set forth in claim 35, wherein the XYZ data is mined from the asset
data in a sequential fashion and the graphical symbol is repeatedly overlaid to show

movement of the asset in reference to the map.

38. The apparatus as set forth in claim 35, wherein the XYZ data is mined from the asset
data in response to selections and requests presented via the Web pages by a client user
monitoring the tracking information.

39. The apparatus as set forth in claim 24, wherein the tracking information server is

adapted to communicate with a client user associated with the asset via the tracking
information network to configure the first tracking link.
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el ement, the group of elenents including: an operator, a crew nmenber, a
passenger, an owner, a cargo item an operational equipnent item1 ﬁm ?U
support equi prment item 33. The apparatus as set forth in claim 31, Ie gﬁ n
the asset is an aircraft and the element is a fuel punp._ 34. The apparatus
as set fortWOPH¥B34i m 24, wherein the Wb server is adaptt&dt8¥Hi¥sent
tracking information to an authorized client user via the Wb pages and to
respond to 4. iThakppassus as edt frthiiroelaim2dpwhiseeinthe st racking linlenlcladesomckitged Wit h

the Wb pages, .35. The arat us.as .set .forth . | ai.m 24 erein.the
tracki ng infelﬁlﬂ‘r’i’é{g' 0 r@%ger’ﬂtgﬁlgwgthﬁg’ma%%{’g’ﬁgu °ﬁgﬁlffd§%“eé’wéﬁﬁ?ﬂﬁf’£a| synbol
repr esent i noinfS¥ratibattpes Sthé gioap 6finfirinktidntPpes defilting: Pasesitentifibation)atapl is
overlaid on g suitabl e nmap.. 36. The a,pparig%?us as set forth in claim35,

wher ei n t he Busssetptegtifipation, di,assstconsratigna] ipfopmation. aeth&v) asped BIMERANEE nmps
including: gufh&Rin MaP, an aviation map, a water map, a rail map, and a

t hree-di nensional environnment. 37. The apparatus asset forth in claim 35,

wher ei n t he 4yZhelepparatus agsetiorthinclaim { fywhegeinthe preprogrammed instruetipapinclifle f ashi on

and the graphical. s |, Al Eg”é | . CERicof the
asset in reférence 'ﬁc@ﬁﬁg}%&;&ﬁ@%& %‘g@ﬁ@#%ﬁ egls%%ﬁ’\‘%dg???\ﬁ I'N %:alté;i m 35,
wher ei n t he vz addier vser assoviatedf withrthehmsses vinethe trhakiag iinformmtipn netevotlots el ect i ons

and requests esepted via,t \\eh. pages. by a i ent user nonitoring the
ki ng. | nroRRaT B pregye i Tap oG Hatng lasledetdsibh YKo R S o 1

t he tracki nogfot the@ssepti on server is adapted to communicate with a client
user associated with the asset via the tracking information network to
configure the first tracking link. 42 1 1 JUL 2006 WO 03/104834

PCT/ n03/ 144 j 2eHniBd | he first
tracking i ?\% ﬁﬁg hdes ?E%(E: W%C@P%ﬁ;ﬁeﬁ oé‘ﬁ%’te o , mherg{eéﬁ&{bﬁgeﬁtupg:ki ng |ink
i nf or mat i on apredetetmined tagipecfibe, wherein thie trackinginformdtionservesisadentedtotppsgt t he

group of inf | | nel udi ng. | ' L - , i)
asset cort | ieepoRfhoindie ook 8 BOpdeds 325 d S bbb ERAAMATA |

mai nt enance whenéinthewdatlentagdsladaptinttto aeive thicpeepaspsatmédindtiuctionseladhedala wherei n
the preprogramed.instructions include a predetermned tag profile and the
tracki ng i nfOFRHIBHOLIEYYK. | s adapted to conmunicate with a client user
associated with the asset via the tracking information network to

43, The apparatus as set forth in claim 42, wherein the predetermined tag profile includes
at least one of a group of control information items associated with the asset, the group
of control information items including: i) tracking information to be monitored and
frequency, ii) vibration thresholds associated with startup an& shutdown, iii) vibration
thresholds associated with normal movement, iv) restricted areas, v) hazardous areas, vi)
planned course, vii) high stress conditions, viii) fuel and fuel consumption information,

and ix) reports to be processed and report frequency.
44. The apparatus as set forth in claim 1, wherein the movable asset is one of a group
including a truck, a van, an automobile, a cargo container, a trailer, a bus, a train, a

locomotive, a rail car, an aircraft, and a watercraft.

45. The apparatus as set forth in claim 1, wherein the tracker tag is disposed and oriented

with line of sight access to the sky during normal movement of the asset.
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configure the predeterm ned tag profile according to predeterm ned tracking
requirenments for the asset. 42. The apparatus as set forth in claiml,
wherein the preprogramed instructions include a predeterm ned tag}gwgmmée
wherein the tracking information server is adapted to transmt the

pr epr ogr anTR¥@ 03/tk#83¢ucti ons to the tracker tag via the datBCTE M ati on
network, wherein the tracker tag is adapted to receive the preprogranmed

i nstructions4g/i hd Hpaffifsds s& TR dhhi 10 VhBRINYEE trackdBtag I BotRPALBYS as set
forth in claim42, Wherein the predetermned tag profile includes at |east

one of a gro@ﬂﬁfﬂiﬂsc‘éﬁ‘lﬂr"éﬁ PW%PMF@@SM during pogval mevergenkof the aset. asset , the
group of control information itens including: i) tracking i nformatlon to be
nonitored and frequency, ii) vibration thresholds associated with startup
and shut down47.i The)apparbtusiss ssthforth i gaitndl, w&ela'mslmﬁa:kerdag\ﬂqeh nporequite loealenent |

Iv) restricted area rdo are nned course, vii) high
stress condi ?Hef,ﬁﬁ F i t’onfz{f}gﬁ ﬁ%rg’%*(tpgfa 8‘63}31@%15? Ynformation, and i X)
reports to be processed and report frequency. 44. The apparatus as set forth
in claiml, e n the nova set one of .a _group including a truck,
a van, an au qp@”a%lsﬁsaﬁeb‘(%“g %%H“Heﬂ‘et?" ‘Fé‘fﬁ‘@?lgci‘%g bus, a train, a

| oconotive, a raifd df@comminiitibs liak (48)adshtad vaamw{mﬁ&ﬂ%mme&r atus as
set forth in claiml, wherein the tracker tag is disposed and oriented wth

line of sigheosifiopendtimpdatsic sky during normal movenent of the asset. 43 | 1
JUL 2006 WO 03/ h in
(%e tragéer Hpr Igﬁ%rﬁl&uledg @ﬂ?&éé&cﬁ?blﬁ%&m&e%&

claiml1, whereint ot acc e to operators, crew, and
passengers ofositiop andstine datg, wgernmruhaldatmmmm (ahd tpinacessing: modulé . is Tine

e oper scammmahetwiiing iR AT k. dibitet RsiSHsoT S E AR <~ hs ©
oca oper a us

The appar at Ufprrf $hesedinbined pbsitioh @Hallrﬂéldlita, iﬂi&ehét&&l?ﬁd’onﬁtﬁ@chﬂ&@ﬂwdzbﬂﬂme@ dat a
comruni cati on ]J nk (48) dapt}leg%tt o sel ect] VE:“I% transmt the conbi ned

posi tion andPes{tieB ’E“&" iR dafp GofRpRIcatQn H15‘{ocessi ng nodul e (49)

adapt ed to sel ectd i!&d:éf sBﬁ‘l%@hﬂcﬁc&ﬂ%@rsmﬁ%dhle%mﬁ%ﬁdxﬂﬁlﬁﬁ'&ﬁmtﬁ‘@ﬁ &t the data
acqui sition and processing nodule is in comunication wth the data

conmmuni cat i ofpmmymication ik snssthe ietaprequisitiom anth processieg deadiler 9 previdenaide
combi ned poskLiliaie FMertirTperdfidnbr tradids Af vieldint b Yovrd? PTOVUeS Hefodedpdfef OMDI NEd

from a power source (50) and a backup battery (52).

49. The apparatus as set forth in claim 48, wherein the power source includes at least one
of a group of power sources, the group of power sources including: a piezoelectric power

generator, a solar collector panel (86), and a primary battery.

50. A tracking system (170, 176), including:

a monitoring device (22) for displaying tracking information associated with a
movable asset (16);

a tracking information network (20} in communication with the monitoring device
for communicating the tracking information to the monitoring device;

a data communication network (18);

a tracker tag (12) adapted to selectively receive position and time data from
multiple global positioning system satellites (240) of a global positioning system satellite
constellation (24), the position data representing a position of each global positioning
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position and tinme data to the data communi cation |ink; and a power source
and conversion nodule (47) in conmunication with the data connunicatbon
link and the data acquisition and processing nodule to provide and 1 JUL 2006
di stribute power for operation of tracker tag, wherein the power provided

i ncl udes power froma power source (50) and a backup battery (52). 49. The
apparatus asset forth in claim48, wherein the power source includes at

| east one  Gstéin CHtEGR QMBI dafaGls ERSived Wigh 1@épattito EnROVEEarthQ3N) afbthe GGk i NQ:
a piezoelectric Eomer, gfneratqr, a s Iar,collector]%anel_(BQP and a .
primary bat tERTSSEntEg a timedf dayiessaeyated withiuthe popifign datss g trackep ipg disppged Apngamexistior ng
devi ce (22) dfete nebvallé aydtan lbEatK fabilitaking RESPRbH ONhASusRioh atdfndMdata)thd tradkemap| e
asset (16); a tracking information network (2Q) jn conmmunication with the
moni t or i ng JETPEEE thePositisie itestdagrem, et PUliRlf gipbrlosiinRRg Stfienysatqies for
nmoni toring desiEely ttansialithgCRRBIRE $adiiand /NOlHa (id8le daa térakREatibR detbdk)
adapted to selectively receive position and tine data from nultiple gl obal

posi ti oni ng ek e dtker (et receiven gorymyid and spejEpd infpratipn ¥id theydaly serapyndcsfien | j t e
constel | at i QRtwlodd he thalbRer RRSAdIIMNY: dat a representing a position of each gl obal
positioning 44 1 1 JUL 2006 systemsatellite fromwhich data was received
with respect to centerdnGPviERgmenial Fnsor 4o forignsinarebighion @ glebpl pastiepina Y™ i me
of day assoghb@herew ddapitd® sa@aivtell[yqebeﬁam,ppgiﬁ& dnfi %Gl Qhtal 4@ di sposed al ong an
exterior of the novable asset af a location facilitating reception of the
position and time dat &cortriler (pRafaptediagpmmpmithie Hith hewlnbalpastioning sy drmereediver
data fromthgq méleh{riﬂin%legﬂapﬁﬁior,mgéh% e 'c&groﬁhﬁséoﬁiﬁhlt%ﬁ{r@lglti?ﬁ BRashRinentS $lofiCthé Vel y
e

transm tting conmbined position and time data via ata conmuni cati on
networ k,  wSayigmmeptaksenson itk predetermined dhresbalde orisispicnt gAY oroERiord nf or mat i on

via the data communi caf {RRing RALMRMNiER sdr® (14)36KEmhAY hB ot BFthe@Ricker tag,
environnmental sensor (66) for sensing vibration; a global positioning System

recei ver (63yhersitpe Easking infumatianisgrgryelpaively rensmiecomsaand prghporirrd infarmetiondnthe and
a control | efy,( 88}, AAARE Bfla LanRGITHAN fdh St Mileheid 1 nILGRBh PR ol sOE it €M
receiver and the environmental sensor, wherein the controller conpares

vi brati on neambinedpasition indgime data fromnihe frapkadeg wid the dafs eemipini¢ntipn eaivers wierrii

t hr eshol ds t: : t cki L | er
(14) Tor  corma AR Crmiof S e ENER el il AT AR Bofhe

i nf or mat i on maniterng deaice iai theetracking anfommation neywenknwhereiol thegrackiog iniferimatienateiven t o
t he

selectively processes the combined position and time data to produce the tracking information,
wherein the tracking information is selectively accessible to the monitoring device via the tracking

information network.

Sl The tracking system as set forth in claim 50, wherein the tracker tag is electrically

isolated from the asset and inoperative from equipment associated with the asset.

52. The apparatus as set forth in claim 50, the tracker tag including:
a global positioning system receiver (65) adapted to selectively receive the position and time data;
and a data buffer (76) for selectively storing the combined position data and time data and detected
event data; wherein the [[a]] controller (68) further is adapted to communicate with the global
positioning system receiver and the data buffer, wherein the controller compares vibration
measurements from the environmental sensor with predetermined thresholds to detect at least one of 2
group of events, the group of events including: i) startup of a power plant associated with the asset,

ii) shutdown of the power plant, iii) start of movement of the

45



tracker tag via the data conmmuni cation network, wherein the tracking

i nformati on server receives conbined position and tinme data fromthe
tracker tag via the data communication network, wherein the tracki gl 2

i nformation server selectively receives conmand and control information from
the nonitdVPAY184i ce via the tracking information net wWiGI/USRHERES n t he
tracking information server selectively processes the conbi ned position and

time data t Oaﬁétoiqr&%saﬁ:igﬁ?f ﬁl@\g\elﬁieﬂgot‘. agge[rq,? 'h}fe?;gssivem%a?éiﬂa& Ferartif)ﬁlgf(ﬁlgg

information I's Sefectively accessible 16 the nonitoring device via the
tracki ng i nkssetnand wi) exesssivy decrd@ge inTaceelerativnkofithe 95set, ovhersin thetcofiwolieh in cl ai m

50, wherein the.t& [.alag . L rical i sql.at r.0m sset and
i noperative %@%eéﬁ%&%sngﬁtcgrgé@%ﬂog{%gghﬁ knké’c{aﬁaeﬁlgg Se e?ecge?_evﬁgaetagbtgl? atus as
set forth indathbiffar50, the tracker tag including: a global positioning

systemrecei ver (65) adapted to selectively receive the position and tine
data; and a data buffer (76) for selectively storing the conbi ned position

data and ti me3 dpfieppatatus @ L€ oM in EXGRVS2, Widréin theten@bilRr Edifbihdsale posigibh r Of | er

(68) further is adapted to communicate with the global positioning system
recei ver andandtimerigtareegiveddy theglehabpositioring eysiemrereiver terasion fashipait i on

TeasUr eent Sy ek B ARMiniAARRAGAbo SRS i s W BRI BT fabltgBN0l dS 10

detect at |east one of a group of "events, the grou udi ng: i)
startup of aglobakgositibuing satsllites,i the XY vatahreptesenting et latituide Jand hutoagitmdepf t he

power plant, jil r{,. of enen f th 1 L, 03/104834
PCT/ US03/ 144@“&""5@%"3}( ?“‘f‘b‘;‘ t“@%@“\s{% %F’c?%]mﬁ?g v°e°%§ar# as%‘*d]"f#é“g‘ég%??\é%‘ “gices si ve
increase in esmbitedpatitiomandftiniddata incledilig tha XY andtinexda@issi ve decrease in

accel eration of the asset, wherein the controller selectively stores the
conbi ned position and tinme data and the detected event data in the data

buffer. 53. IheTRPPPhASasae: B if kiS50, FhereRithR @da c¥ifhStdioh hewoppt rol | er
conbines the position _and time data received by the gl obal positioning

syst em r ecei ipeladesrp land ling tereeptail; telephions metwiark and §mirglgssctestested delephene dat a when
o s A . O oA
otel | 1eo DRl e Hifuids?1ehRaRl{Aloh sitn 1188 nddHifiy pHle@Rp AR |1 ON1 N0

respect i vel ytelephmhetrigtvark rand ciawixeless peresstrial tetephenetlandelingf tedtestrial selephiont ed Wi t h
the XY data, the .conbined position and ti .dat.a i ncl udi t and tine
data, 54 ThENSAAR AT cecBE i f Rt e dpRo e pef v i

conmuni cat i Olinelt@téstiaktelephseudsford | and |ine terrestrial tel ephone network

and a wireless terrestrial tel ephone system the wireless terrestrial
t el ephone system further including a wireless terrestri al

55. The apparatus as set forth in claim 50, wherein the data communication network
includes a wireless LAN (178), a wire line LAN (182), and a wireless/wire line LAN hub
(180) in communication with the wireless LAN and the wire line LAN (182).

56. The apparatus as set forth in claim 50, wherein the tracking information network
includes an Internet (34) and a land line telephone network in communication with the

Internet.

57. The apparatus as set forth in claim 50, wherein the tracking information network
includes a wire line LAN (180).

58. A method for tracking a movable asset and providing tracking information to a

subscriber, including the steps:
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t el ephone network and a wireless terrestrial tel ephone/land line terrestrial
t el ephone gateway in comrunication with the wireless terrestrial tel eph
network and the land |ine terrestrial tel ephone network. 55. The @a@b}g
as set forth in claimb50, wherein the data comuni cation network includes a
wireless LAN (178), a wire line LAN (182), and a wireless/wire |ine LAN hub
(180) in comrunication with the wireless LAN and the wire |ine LAN (182).

56. The apparatus as Sgissdcitidghhe stibslbéd witha@ackirtilagd the ddoler tap arizkihgovestheassemt i on

netvork NSRRI Akl F8) nB0LA of A0 LS 5L RRDONG RELNOL O,

comruni cation Wt paratus as set
50, wher ei n beyiise pisighiccesss 9 e Sy deing Wﬁé{omww of ‘ih‘h%‘%e&él’é%}'elathW?céﬁFﬁgFféleEtAW”Y

(180). 58. Asom&alﬁeﬂtﬁeegsettaﬁ@sdﬁbxa@e&ommea aBBEREd vﬁdﬁ%e@§s&V| di ng trackl ng
information to a subsb(}rlbter,t q)c;,tl) Ethes%pds &Eﬁlﬁ A % .
associ ating the subscr? BEPIRHEUOCPrFaREs mpuign 5V’feha§°efsrt8€ KR Kio¢ he
noveabl e as sﬁbr;nathmawek,rwhtcﬂqm thie Méeb ki@ iincludeg atilst direspokingdfameaivg Wabh pagx ha disgrys of

t he novabl eﬁﬁ%ﬁ&blgﬁorﬁodltg&%trﬁog&ehﬂ)fwghsgg the tracker tag has line of sight
access to the sky during normal novenent of the asset, wherein the tracker

tag is electrical ly (®6reMnsaostjonpdtingdaaduaat leascfoyr glgbabpositipnjeg sysestirielligi Prent
associ at ed widbil pbsaRniag @&Em sd&)ht@foﬂdfﬂllhtﬂn@ attuberaa@bsg; the b:ﬁﬁloﬂﬂaﬁ@rﬁedﬁﬁg’ﬁ ﬁoﬂﬁdnﬁbg

devi ce access t V‘ét ra i nf or 0 n t he
1
Wb site incruds bﬁg?“ 1°““‘%3r“ LTS & ?ea% ﬁl hrag ‘S?Sr?%“t‘“"%n‘“{‘}é%‘“’“ C °"“[ “fE‘mu Sblays a

map suit abl dinfedpta repmientong i tige ﬂﬁS‘@Wﬁl@tﬂb\“ﬂtth@OaE@e‘Pm c) r ecel ving position and

tine data fromat |easf an%UmcﬂlnF%'pod@% lahd RY 3@ t§¥§£&ﬁ%§@&rﬁ£ﬂob t@%r Oif aata
gl obal positioni cggsystem satellite constellation at the tracker tag, the

posi tion dat’§ PEPPEYSRYPHy a position of each gl obal positioning system
satellite from V\:hl ch d@pracemtheewlovedtmﬂha ine sjkeaitiot Hskirnd woduod X Eaant imand

the time dag@ hERYSIEH tdpRlenfingd gﬁm gatuﬂé %ﬁf?énaatlt%’dev‘f’elip@ct&éif aRPBE i@ Barflat &;

d) conmuni cating the position an ta'to a tracking i nformation server
via a data Wﬁ%?ﬂ%ﬁﬁoéﬁﬂyﬁ@%ﬁdwm&exﬁ’?é%sa ng the position and tine data

inatrilateration fa&‘}Hn@[byﬁ]chélfaﬂdﬂgGﬁor?ﬁ}(%nMrtb bd@mﬁi&K‘&ZdM@pré@¥MﬁdﬁYZ
representi nQ n altitude i vel and t he

ordma?e lm%lts g)edbtec%?t least 9ncfo}'| tge followm assc is (51 proxixrhty f’{'l res%& %‘j'eat 1&&5?35 in

tinme data represen ay as
enpl oying t heeswaékmangl) pseeft yrimmoNinity of ehazefﬁouﬁ @feawhmﬂteut Fhazaxiols gt v atsef is ata

predeterm n Qﬂy f)gﬁ v1)Q49thr1§jeit B aésﬁha{lénn@dt) §ssét f oﬁ%&@s@ tvuﬁfassét @s%@énn@@ﬁglpsflrests lad:i"ndltlon 1x)

followng: i) asset is in proxi Y a restricted area, |1) in
asset 1s experiencing a high stress condl 10, x) asset is experiencing excessive 10ss o altltude x1) asset is

experiencing excessive increase in altitude, xii) asset is experiencing unexpected stoppage/slow down, and xiii)
asset is exceeding a speed restriction;

g) displaying the XYZ and time data on the at least one Web page and overlaying a symbol on
the map at a coordinate associated with the XYZ data; and

h) repeating steps ¢) through g) for a predetermined time at a predetermined interval.

59. The apparatus as set forth in claim 58, wherein the data communication network includes a
PSTN, an Iridium satellite constellation, and an Iridium satellite/PSTN gateway in communication with the
PSTN and the Iridium satellite constellation, wherein the tracker tag is in communication with the Iridium
satellite constellation and the tracking information is displayed to the subscriber at the monitoring device when

the asset is substantially anywhere in the world with line of sight access to the sky.

60. The apparatus as set forth in claim 58, wherein the tracking information network includes an

Internet, an Indium satellite constellation, and an Iridium satellite/Internet
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arestricted area, iii) asset is in proximty of a hazardous area, iv) asset
is in a hazardous area, v) asset is at a way point, vi) asset is at a
destination, vii) asset is off course, viii) asset is nearing a highigutegs
condi tion, |x) asset is experiencing a high stress condltlon e? asset iIs
experlenC|H8 QVWEY e | 0ss of altitude, xi) asset is K

excessive increase in altitude, xii) asset is experienC|ng unexpected

st oppage/ sl o %&tsu;ay% @Rnutidation whf IR Idtém@tx&ﬁeﬁlb HdifmS Q&R toRtdibGdd ON: 0)

di splaying t Z and tine data on the at |east one Wb page and overlaylng
a synbol on wherein ghepopitorngdeyicelis mapmwwnaﬂéuhwn@wmsn@mmnadia&on and h)
repeating st I I rm ned
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