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the instA1Rd B6 prBﬁFet RhereBARletpdABe 101t HiElBSe ffkdié SHdRbn thABdes retrieving

nmessage th the next t ag Eroflle fromthe nessag |q%
the m%%?%%ee‘?ﬁﬂéﬁ]%P nexd tag Prpﬁlf fora ¢ eRtcstagie pisisi pad ingtailing the next tag
{
proﬁléplglglﬁ‘t%ck%@g rrvg‘{séﬁ{l v Bf)l}] igl?fépﬁh%\{‘ ?ﬁeq{ek?t'é ?ﬂ%ﬁle t%g?lﬂg%dﬁ frngﬁglled tag
profilagfor eantrodof cusrset (&:teratblnas offth¢ tracker fag,h@edetwagg afidta elmumﬂom:@ndmon
acker ta

wit % S0, BRSNS ok R eclibob SRR AT hopoRhndd i he

pro grammeﬂ idlsthgceions inhhé install@l tag pRyfilE GvHensih the@édponke th theldd® acquisition
installed tag profile, wherein the response to the

data acquisition 5 WD 20053022292 PCT/ US2004/ 014025
condi tion includes acquiring and storing sensor data
associated with at |east one sensor of one or




nore sensors associated with the tracker tag, one or

nore sensors associated wwth the asset, and one or
WwWOorRNse/0seasor s associ ated with a transport vehi BCBUS2004/014025

associated with the asset, and g) detecting a data

.downl.oad condition W .ang r '
onc g B R b R RO B RO P oncor
more §BnSGE assFeAtddnsith meﬁniadm; taghotide nhors sedsbaxchstagated with ke, asset, and
wherein the res a _downl oa ondi ti

the d
one ORI SRS o R POR PR SEHE I Rl Goged &) detecting

a datadb@816a8 GondiRbPH IR QP cR@ YR despohdigg @@Eh% data download condition in
conmuni cati on network, wherein the trackin

accordantowiththeamogempead mi’ﬁlﬁlé%@ﬁé thetipdalipsiipg még*dWE@ﬁ@éhe response to

the d&gtd%wﬁfoa(&r ?cﬁ'ldﬁ1o§1eﬂ1%ﬁlrde§ HE%I&%hg Nhang i Sals3Y ‘?lattaht% the tracking
nmetion on a noni ing device via

mforrmrtmlsenvgr viatherdumte doonmurecation ketwodld ¥jerdin tisttiakking etfonnauon server

anot.her aspe o for tracki.ng a pnove
procefigy fis ST B SR S R IE PRGE POTRRET S P ReiRy g sonsor
mfonhaﬂfoﬁrdﬁ&t Ot SreV®svideS/idd Badkiigdinforhatipehe@ri.ncl udes:
attaching a tracker ta%'to t he aneabIe asset,,

[0013Jm erlaistillpReanoftics Rurech amefhotdoprsking adpovRLl RStk puhg bfracker tog

in corﬁfnuhf&gtl(gfpml £ tr§n§§§§ iRbrnBitibR GakveP ﬁﬁvi@%ﬂcr’i"lfenﬁethod includes: a)
tracker tag has line of sight access to the sk

attachmg'a t[fg;kcndagm thermpweabhe asedt, Wirseiadhedrackeoiiag e dn;p@sh:é along an exterior

of the H alf)?r agsgtgat Slocﬁ%%x?lé%ﬁl%’fﬁe it ac% é?xg?ﬁﬁe oflssigﬁca{c@ésg CEO the sky

during ﬁsﬁmadl hmifeh&gt pf thkiaket, tvlﬂ&lrem iod trakdksr taprio gﬂ@m‘Me from equipment

ssoc 3 e e R S Mok e St et
progrififbll Grudt SRSH %n&@gcu@reﬁﬂ‘ dpcPatioRadf thé tra€ices e, lvﬁl@feﬂbﬂ@ tracking
and at least initially the sanme as the installed t

informpgtion; see/er mclqdés a stey agiprefile Haat kst configagblsrandiaf Lea%tlmtlally the
t ot

v 5153438000 ALRLTH} LODREAVED 49 688! gy 0L A0 tackin

mformatmgrsawmam créatsd naxt tagpnsfile,ovheosit thelnexitbg prpdidgincludes programmed

L T e

profil¥ totha traEl&s &g 0 @ nfessdge Ma Ahiessaiing §3Fseami;eﬂ&a@n fg: 188584 dY system is
cessjible to the tracker tag. v

acoestipliiR e CACKS PEEE RERR SOTBTBS0HAT HG™ é% &@W%&R@@ﬁ“&@{mﬁ& ©)

detecrlg a S8IEE H AGteR0ANABY Fith IhStaker @R RALH FésBGnd&hé b thBehange in state
tracker 'tag and responding to the change in State

condlt;mmm acteydanas veidobe mna@m@dlhstmﬁbow@ theangiadked tag profile, wherein the
t

resp oﬁsrc]::% lél%%éhx?%ﬁ{l htréteccﬂﬁdlltlgﬁ %n% dd@%ee ving f {e Hegsa %\%ﬁfl g‘lerﬁehqgg profile

from tletrneseagmg Sytshemm amlsmaigﬂmgnthdfmaydn tagenfiletia gilqdra:o:keﬂ teg, Wirepein, upon

instal 181?,r$ssax%{atgaoém¥1p§g$ aerg gms %ﬂeél:,tég ﬁr tﬁ?ﬁ)tgﬁconttro &urrent operations

of tlw'tfh@kéi'téga? Mectibpe dﬁt@é&c% WidGordontiition viaarheaackeifig and responding to
i nst al profile for control of current

the daéwﬂatsﬁmscon 109 Herceprdancevithidhe Progragenesldpsigtiensdn thy installed tag
proﬁl@c\gﬂér thQ ?esggﬁ‘s@'tg gAMbyt diod Eek®in 15@191d§sng:qumng and storing
respon he data acquisition condition i'n
. positiac dgn dmht;mevdmahssoh@tqdrvagw positsningysismyeeaiver inghe tracker tag,
g r,0f | t
and géiraé%%cté%ﬁlcfgfat ﬁlo nl at | o 100 xlmﬁf% lrtllllje dg‘gcl{jleg (%] 51’1(19 re%ﬁonéith to the data
down$dad rcbﬁtguoxpﬁﬁactmdmaéamm thmﬂrogrm&mhm@nmﬁhemsmmmtag profile,
gl gbal positiponin ste receiver in the tr
whelf%lp1 @edysg%ggee’r@ttﬁ atg ag ad| RS R e YR qvgﬂo%a t%te ﬁfé)legd position
data 4ddPGKE dataP@ @B Q!raEﬁ%B QR EASidnOsek e Wit dA9Whhaaslication network,
condition in accordance with the programed
instructions in the installed tag profile, wherein
the response to the data downl oad condition includes
downl oadi ng the stored position data and tine data to

the tracking information server via the data
communi cation network, 6 WD 2005/022292
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wherein the tracking information server processes the
downl oaded position data and tine data to create
wao ea@skenge i nf ormati on and di spl ays the tracki nBCT/US2004/014025
information on a nonitoring device via a tracking
. . . - ‘
wher R e s R Rl P8 p B AP b ARG e datao
creategragkingriyformitidn ardndisfigysathe tragkong inéahiatign and monitoring device via a
- .un%&rst 1r(])di ng}YtEe description of the invention
ackine CUPTRAORGFRTHS BRI EF DESCRI PTI ON OF THE DRAW NGS
[0014] 00 I8¢nefibtsennidnidemith@R off hedgscition &dll bBcots %pq%n@j[d thbd® of ordinary
...canjunction with a set of acconpanying raw ngs. - )
skill in gigpshunep epading apdamgersiapdige Misrdeasration st &eiavnien prayideg herein.
tracki ng systemincorporating the invention. [0017]
FIG 2 is a block diagramof an enbodi nent of a gl obal

tracki ng sysBRHEK RESCRIPE F THE DRABANGH. [0018]
I G : ' - []J | ].at i ith .
A S N RN T T e—

drawidggpi cts an Iridiumsatellite constellation with

ltiple.satel]ites in Earth orbit. 0020] FIG, 5 .
o016 b §i2EbBekintairens Pt i et Tapan i e S B ipgprporating the
invenggistel l ations. [0021] FIG 6 shows the flow of GPS

data in a satellite comunication portion of an .
[0017¢ b G it 2 Wpcledingrapiatiag espediment qfa@ibpl tRadkingystem incorporating
. di agram of an enbodi nent of a tracker tag.
the in %gl%g] FI Gs. 8-10 provide top and side views of an
[0018¢ b oG8 riepisfs aaGP S ankidite ¢cangtellatid@0Ridh nfelltihle $dtellisesan Earth orbit.

l o ,agr.am of .an e i ment ..of a tracki — .
100157 3 AP af im0 FORl i h Al psgitgin Bt o,
[OOZO?E argIGe 5@flustrapea ok biei altmfcq%s Bﬁﬁa&}(@& isﬁl@lli?@&drﬁ%_lldﬁi@rﬁ'. ay

0 street_map_and tracking information in .
(00213 ¢ i e hayss e iy 88 fEct dgp 11 ReSatallertanyRunipgpeportion of an
embodildent ¢ rsckihdNyRekn. di agram of an enbodi ment of a
regi onal tracking system ‘incorporating the invention.

[0022] 00 A Fiisz blpgk ideaggany pHakerdbedimant offa teagkenthgdi nent  of

I f [ emi rat] . Fpyention.
(0025798, 185K SYTDL GRARAL Bt RHEL )
[0024& nb deliGr his bloek tiagrkeof dnaanbdddf@a]of ElGckihg informatfdnaetver.

har. nbodi nent .of . operati.on of. a tracker.ta .
10025 1 1060 5 Sl FESS SRS o HPELE o/ RaRGH T 58 e spdiopay showing a
street Ma@and frablengidfboMitionas beddtdanbe withodé BRYRLt SthOBRREMdON

of a tracker tag. in response to a  change in state
[0026¢ on 15 O, 1S pddagk fagram of jag embedimerihal ¢ tggioanl tracking system
incorfRrRR@ Bk eR{oroper ation of a tracker tag in response

to a~ data acquisition condition. 7 WD 2005/ 022292 .
[0027PCT/RIS2 0dis/adlekbaBagrirg 08 2] erfbadimest of s lawalftrapitinglypstem ofcorporating
thein%ti%ﬁp‘)di ment of operation of a tracker tag in )

response to a
[0028] FIG. 15 is a block diagram of another embodiment of a tracker tag.

. [0029]  FIG. 16is a flow chart of an embodiment of operation of a tracker tag in response to a
power up/reset condition.
[0030]  FIG. 17is a flow chart of an embodiment of operation of a tracker tag inresponse to a
change in state condition.
[0031]  FIG. 18isa flow chart of an embodiment of operation of a tracker tag in response to a

data acquisition condition.



data downl oad condition. [0033] FIG 20 is a flow
chart of an enbodi nent of operation of a tracking
w0 njosoea: on server to configure change in steCEUSHaL/@14025
acqui sition, and data downl oad conditions for a
ra s.to the
[OO32§ IL;I%; 1% %8%10%@%1%@%39@%0?%& 4%?%'[1813 ?f‘é {racgﬁ%r tag nresponseto a
, datademtmﬂaoydmalg profile with programed instructions for

R o T TR TR I N—

servex&NB%g’ﬁé\ﬂ'heﬁlQQﬁﬁtatWHaltaﬁachﬁi@,ltioﬁVﬁfdltdaﬂiﬂdv@rﬂ@%ﬁﬁ&ﬁlﬁﬁﬁﬁs £d? a tracker

conjunction with the acconpanyi ng draw ngs, the
tag and g g SoBlETedeongifiqns de thegracken tag iy ampFRgEexenpl ar y
mboglidre Pﬁn;
[0034i0nst \ ueg%?% ey ﬁg?ﬁb&ﬂl?ﬁb@ ?)I%ﬁtng@%ﬁﬁ'ﬁchoggfor change in state,
data aeqmsidbmndslataldtownéoadn@admbmd that the invention may
take formin various conponents and arrangenent of
conponents and in various steps and arrangenent of
st epBEbTA)YDEg DESCRIFIION OB d“r]]&ImPREﬁEHdREE EMB@]Dlﬂ\/IENT
SsQ escri pt Wthin the w ngs, |ike
[0035¢ ef e e@eﬁ%‘f?érlaw J&Wé In GebngHighiih e ¢ aceraBIy e dFrwings, the
drawih & £ 7 %ﬁrptoﬁ’es %lf@lusﬂratu?g‘e)@m%@ﬂy BRBbdiRfent of E}féq{ﬂféﬂﬁon and arenot to

system 10 includes a tracker “tag 12, a tracking
be cor;smugcﬁ prelithibing dleg ipgentips. to sechpmhediments. Jt ramderstood that the invention

oy RO OO0 K ofognd CRELY iy LALALIR s sps

arranggateat ¢fisteps Bmﬂelhdsaprmdeﬂzm the rewiGBSasiatseddidteddescription. Within
const Ilat on 24 is blic GPS satellite

the drgg g e ate s RendiaEnae By of Gps satel 11 tes

[0036240 Whth Ceferbhc®folTTG. MYart diebddanédt of EaakitdSysbeth @D lindi@ies a tracker
I ncl udes a clock and has an understandlng of its own

tag 1prdireckifie HIPEaHen Sera! d fedt asteleto, of dath comapumicatipn atwork 18, a
tracklﬁf ﬁfo%ﬁ%ﬁ Inbttvs%rﬁ Qth BRI IRAGESER dhé} E%Hfté de}dsteﬁatlon 24,

respect to he center of the Eart
The GPésﬁ@@litte F@lS@Hatlm 2bfs mefprabbf epenicd Py @(D@Hﬂe c@R$ellation including a

ikt I rs, with
oo SRS SRR, O OISR 08 3 B e o
and hisaart tndefstridingysit iesnewaoehicwitheespyctus etk é@!terrtﬁ\thegEhﬂﬂQ NEach GPS

st PR e SR P P P B oL ) g e with
respedt i€a tiERIf gy Rifdreh. constel | ation 24 incl udes enough
satellites and the satellites are spaced apart so

GPS
[0037} hatGlf$ eellitey apovell keowiEienablingiserepgths GP 8 redetvess fpilpgate their
posm&fs &PSY ﬁe&rr}ﬁe Mthz o@uch%feﬁﬁe;ﬂ% pfé‘%rg)é]& %égisfoﬁ %%€%§5n in many

determine 1ts positiron wt
dlffer@fc applmaﬁamst, lsuéhnas aym@lmudmncall taebviet, udmainild taivel, etedBreferably, the

5 S, D051 R L R ML St o

) thas@(oxﬁlahy béist o Iethe Giiir BPSHhtell A6 WgithRIBb NEthe horipes lthQiihent witha
in_longitude  and |latitude. The equipnent can al

GPS T&%?l'é?rrﬁaﬂéleFeﬁélH\?éFsomsi%Pnf Vihieshect 6%§1ilet T A dhe Eﬁaﬁh in longitude,

latlm&aﬁﬂ altifu80 881 Fﬁ@@ﬁmﬁ%li kit @RR Bth ?J)dr'dfﬁs SRAELe! if?oblﬂ and time
is the NAVSTAR GPS satellite constellation

data igypeeived fronsthreeERE satelitesothe Befipmert car ﬁetemusmaom@l in longitude

and 1a?g:[ %l |Thé gcipﬁg ﬁﬁt,eéa%%ssgar eefﬁl{ﬁ%llﬂ%gfocﬁg S'[h% \ ]%1, %BE time data.

pera orbrting 3bout
[0038m | dﬂne(ﬂlith @P Sksajellite cBnst¥llafion &/ tﬁQNAQVESTAR GPS satellite constellation

dovet G R0 I 1G5 sl W58 e L SRl ptaion

includRReN GPEaRR]lites (24 operational, 3 spare) orbiting at about 12,000 miles (19,300 km).’
8



The orbits are arranged so that at any tine anywhere

on Earth, there are at least four GPS satellites
w@bwse2be horizon. Preferably, the GPS sat el | PAEUS2004/014025

constellation 24 is the NAVSTAR GPS satellite

The Giig%%{eg Stlas\?\% f: ?f@%rg_%’ﬁ&ﬁ{d sﬁ}@gnés%@ﬁ#ét T&Egé GPS %38 l\tﬂ?ers n’? each plane.

The @rbttstam dradnigedh so ¢hat lat asy tile ﬁy@'ﬁé@&mﬁmﬂh Ith¢re are at least four GPS

st By by o B Eb i s SR shad ey vTAR Ges

satelliEedoppiR M0 lHainVeﬁ the thekingBpxt&at 6 morksgustan el it dn9Bther public
24 coulda ‘é@s private satellite system [0039

GPS w%h@r%ﬁty 15 fome Sudis i the 4L QNA Shoviaie cqugietlation ppinipined by the
Russif{F&ieffotbot the M@b%telﬁt@ @oﬁs‘i@f&h@ﬁ 1nt1toﬁgce%l%g'%.¥ n%%n countries. The

secured to any type of asset
GPS gatellife wangtdlatins 24 eevld atbo Wpﬂ\@t@mtﬂﬂete sgstemuck, a van, .
n I r bus
[0039?r a?lﬁ{efég%’}% c’:dge rfal)s?etq% 99 m%%%l? glsg{ Suc% g agalrgrflgr gpgvre%/ér fhe tracker
tag 12T heytbeasskened ttagnyt 2ypesoSasetr fod v&tl@cH hﬁck&%ﬁﬁoﬂ;ﬁltﬂoﬁ i desired. For

cxam TR TR SRy hnaffy TRt ikt el Sh s o35 omote,
rail cdrSafValvhier @ UTRE tradl@r @agt PPisSHebRe@Xd Blel Qfet A6 1h REnARSLLo that it
16 at its hi ghest 0| nt.  However, any point with line

normalky her fpe of gltageess ® the slive Fsefcrahlk thedrackesipg 38 removably secured
I Sin

toa to?astl&’é J:}‘th%rg(ﬁlo';f%efié%% Iqr@ ggxt? I%%gﬁ?s? ?)%) ugeﬁ%‘rvgg i d'f SVt Fline of sight

accesy fofap taasitthesa of foud é?é’iSrsatelhta sfseitatie. yAcctehstotat baak@ﬁout @Bs 1&ellite is

s B g RELed 2B RS AL  Besidona on

the asshtil 6 Etgthﬁﬂ’[d’@leratdm,\b@&mmr padseigdees @ﬁ&é‘éess thei macmyagomm@ag normal
ter rists aﬁﬁ‘éother foesfromb(g able to renopve or
moveRFRe e ASH | s SR PTEvRt iBOrips aadetlen ipes Eare bemggklsrto remove or
disablbafle bhck& taBd2pePAIREbY, ROMELEL: aRd 126k QEﬁéﬂeﬁééﬂtM owered and
A isolated fromthe assef and does not re e rranua?
electricl{se isplated Bamdhe iapgt Aot dass nYpenvirs manef mﬂqsfenh@c inrgg normal

: ' [ a
oprAEHE 1608 S Y0 S TR SIE LREHEE 5 o
from HG&Q dble toldivabledine trackelethg EI ndoeecenfioditeraate Smbljémtelnmkeﬁacker tag
nterfac t he as and/.or .a
12 m R O P et 20858 PP i e etied i he asset. This
interfdce ey tRCRlap@Y (o cede pifeeh ditdnfRme hyet/iralspb i REhieR sEARM and/or to
Oi\sset Jtransport vehicle sensors and/or to _control
contro] Cegtain gsprctiet Qemtiog Jer the aspetage/of fransposieyehigley Sor example, the
trackek fa@ﬁ? I%H'ytbe\égﬁ't@ Eﬁablg Qf sh%%(m &pe éétﬂ)% of tALEE bind/ al‘j%%ort vehicle.
l'e to disable or shut” down operatlono
[0040hs S e‘{xS lgng pothe ﬁﬂd@s'@@@ﬂ@ haehnedfsight P@@SEC@) ﬂk@ky,ohgﬂmveﬂyeecewes
f
il 5 et B85 D AL ASR o b hion 20
The wirelets ammmhyatimn@mdhﬂs theppositie aﬂ’&n&d&ﬁlcbnﬁi@ously broadcast by each

of muftRES BS Pt Frched st S SR Seh o6 sk e 12. The
trackef 83N 2 @mBIbkdstth® b&siBS PRk ldhtasFord égch(('):ﬂ tgb n?tﬁtlﬂlg UpPdaellite to

within line of sight of the tracker tag 1

form qopbinediposisign and tiBaBatae Ehe m@ksﬁgg {2 &vin awanmnmn@awah the tracking
fornidtiof's R
inforn AOTSCASR 19 vid (18 ML EAPnEn R Rt 1€ ohf sclbylly anspts the
comblnﬂd paowtmrand dimestatatotthe ﬂr#@ngmﬁ)kma‘gon semfe il HHPrecﬁeralﬂwwn}u respect
a the data co ni cation. network 18 an
- tothe dip Khnl iR A0 R e RTE e 3t BB e BB Lo Fifer tag 12
is athﬂﬂtlﬁntmslﬁg'TECPAIBﬁiﬁtml.i nformation- server 14.
Preferably, with respect to the data conmunication
network 18 and the tracking%information server 14, the
tracker tag 12 is a thin client using TCP/IP
protocol. 9 WD 2005/ 022292 PCT/ US2004/ 014025



[0041] The tracker tag 12 determ nes whether or not to
receive the position and tine data based on command
wa@easoz2vr ol i nformation fromthe tracki ng i nf PCFTES10041014025
server 14. Simlarly, the tracker tag 12 determ nes
ot : N .
oo e L5l 50T HOEoF R PERIRL R A tme
basedfonemmtrisad tind cdditrod mfomwnatﬁronnths emvldng ilrrfonnation server 14. Similarly,

the ] g S RUHE S el S PRER R0 dproendme dat

baseddsﬁ edomigdMaed kel ifeimitn Goal Be thekiesinfieitidAdserver 14.
Simlarly, the tracker tag 12 may | ncl ude

I me.
Addﬂw%éha tragheg éqgsl gy pRobedeaPReedy et qnﬂaqarr% fansprs and programmed
instru@§d:R rtmi&@m’ﬁﬂg (N'H@ﬂlelo& n%@%o feleivd fhe %55[% ibn Eﬂlﬁn&@ n@fnﬁﬁagl the tracker
pOSItIOI’] and tine Mbr eover e tracker tag
tag 12rpagy lablyde osboarg ﬁ@lSOI’S andrprogreemed m&mmﬁemmm Iwéether ornotto

, transrﬁ%ﬁgwt% %8%1{1819 %{4 t%}l?n %ﬁ" Oéft:ch &b ?lger o?rdtP% 1% N glﬁ]o fise-one or

more tab@t/ﬂmﬁploﬁedelﬁ)@smbms@[’s &ndoﬁJMﬁﬁlcdlafNath fﬁhq;rbgtaﬁiﬁ&i’d imGuctions to
12 recei ve the pgsiti nd tjnme data t or

deterrig S HST RePipo EFRTY B Restigneai Snifide hisripacker tag 12

may reE@RS FeSHds@ibn MIEHme r&a’ﬁaoﬁ{@s@&nﬁl‘ér&nﬁﬁ&d' ﬁﬂ%htﬁﬁeﬂ{c?ﬁlme data for
the tracker t%ﬂhlz may al so store sensor data

subsegienp EansrEei e t\Khee-boprd senserssesisanlementerh ghatrackenthz 12 may also

[

store S R o 808 KR sl ok 0D S0 ) ol and time

data. E‘bmmwcﬂamom}t algerbe ineldded imsulthatzent fraf4d}sidine the @milened position

and i ? 2 may include an algorithmto resolve the

]518 % on and time data for its own position with

© [0042] es pRedtrdcRertthe] Tay Ricludt ah BigoFeih t reddite tb QQﬁtﬁﬂ'ﬁﬁd time data for
enerates@YZ data  representing |latitude, [|ongitude

its o siop; Wity gespecd du e rgip 04 iths Berthandhe pleetitm FRGHRT XYZ data
represbﬁ@% 1afif 8, 1o£FRdS 2h8 Iaitit&cfes(}eqﬁfmﬁogﬁfoﬁ ah§ Qfﬂ%%fgf’ir&ﬂ at least four

l'atitude and ﬁongl tude (requiring position and
GPS sgtgllges) for & data I@%@nttnlgd@éudmdsiangmdﬁt(@smmng pasition and time data
r f .
from &t 1545@&&5@&?% Eg{eﬁng eﬂs%{%?e ﬁﬁoﬁ g%{&l}ﬁ% So%c‘clhgl {y‘gg of tracking
mfomwattoh dé‘sﬁe(br Tie Gﬂataaassmlatled; wlgeP(élZabed(Y thea isradgopbetickned. The

res'olu?lgfl QE S]aee &)V}/r{ 3 gﬂ:l[tt {sltarrﬂ)? gei8 lé'% Hﬁ ﬁ%%g(%,{égouéag inches in
Ionglta&ﬁ@ﬁ) &fl dbBGNIESSintHes 3 Altitudd€z). Z}‘ thelrbsollVifg El%@ﬁﬁﬁ‘ﬂ RR9mplemented in
gorithmis inplemented in thetracker&&gl R

the tf%?l?ﬁwaﬁe]@ phss¢ Ctmfaﬁedaa@ﬁlww%fra ot Ingdsles X2 6F Wdata and the
assoc1gt%ﬁ@mﬁ:r5at4 icA] ?(?ﬁé ﬁkﬁ%cng ’fg)rﬁlﬁh?edu-&fﬂh? Q%&)Mnt o8t transmitted

resol ving al hm redu he anmount o
to the trackasginfaradtion servére The tradkienige il A hoyyriedlidern daga aoanpresEioa process to
i hel ud t npr essi
furthc} FEREEE NG B bE g Bnq REGTR B) BRI GRe P RHBETER 12 may
1ncludéastnaly@t1almaml $1§¢1§1pl$on fecdseafiearecirad c&ﬁnﬂmycatlbﬁmbvuﬁ&he tracking

encr d tion, cess s for_secured
inforr yﬁﬁv Bi4 %é RpiDe QffEng: WE&%P ok 11 A B GHCIE? herencryption
procesh4o sediredROS M indd fRftdALLY ﬁmetdﬁf.% than@alsiond. a%hidddy Went ’E_jerronsts

I ncl ude the encryption process to secure the conbine
and othersioes Hemawamethagomhined nastiesrang Simsinta tpﬂo@tmw/qxrt@\geﬁhe asset.
[0043% er r(%rhxﬁ{ﬁlc b%x%@{i ﬂfe(%fa% rt%g{ri gﬂ I%OM%}Ea%spoﬂ vehicle
on an tirme data to e an o arget e
assoma@d e\uth th¢ ©6et3}e dptinminhd ataiy baby bétewe erirdldse Eomnkaicati@g between
12 apd the set .16 or the.tra rt.,vehi L
the tragfed B iR e o ioubitig ASRRG 18 R irefhay popymmications
betwewh fige Ghckihg ehfoGHatida0seRMG LAkhO ke BetaeRinuiibidn A&KRIk 18 are
tag 12 and the data communication network 18 are
wi rel ess. Communi cations Hétween the tracking
i nfonnati on server 14 and the data conmmruni cati on
network 18 are 10



WO 2005/ 022292 PCT/ US2004/ 014025 preferably by wre.
However, this comrunication may al so be wirel ess. The
wa@ at0a/02202muni cati on network 18 may i npl enent BEH/US2004/014025
combi nation of wireless and wired comunication
chpol ogi es,sui t abl.e. f he
prefert B R2 g KR e e Sl E el "B R, The data
cornm'ﬁhfbad@d anet @ TR IS C atay o impletmesnt kn$8 cdsmymh@orﬂ q:fubzllnelbss ‘and wired

net war k, prjvat e .network, or.any conbi na

comuppation 5??3%1%%@1 tohle % RENMPBARgISFRHWEST, Néac?% fag and the

tracklﬁgﬁﬁoxﬁ%ﬁ@é&atuo 1B 84tWehimtidaBdn hAFoHEEs QRELOL pullic@etwork, a
data comrunication satellite systens, terrestri al
private ap@ysiems sy seahivationel rublie bad PEVEA nSOrETs, conput er
[0044:1:et VPJrlg’( ﬁﬁdth%t(ﬂ%r o%&ﬁ@tﬁn%%%rng 18(@1559 Qne or more of data
et wor K any co |nat|on onmuni cat

comnsiatoation tsateﬂytstssmenmy tarrestriat] éeleplsateetisicnes, toab]epwbwalon systems,

system qr a prjvat atellite
compi isgae: Sty 5 S b e St e SR fsphibfion. The
data cSﬂlﬁiu@[ﬁaﬁSﬂ Setelfife syt nhdyl iflé1de aﬁs’ateﬁﬁtb tell@h&ﬂééy@t@in dr b@nvate satellite
obal star, satellite system Orbconm sat el |

netW%bsT%wat@ kit telpalihﬁmeﬂ%te@am bg %néf R%’;bél? el te&ﬁ?"%ﬁ saréﬁem such as

the Iri%Hirﬁ %Elﬁté’éﬂ@ieh? 1RAERbhIstas sdtliRPRG:, %Hé@ﬁ)@bmﬁb?dtelhte system, the
terrestrial” tél ephone system may I nclude any

Inmars@siichide sxstennfor paynether sugakle publrceaa@élstett@ﬁéph@ siestem. The terrestrial

teleph%}{% v% ?%9%&%8& Hl?x%é)n offle 1 a? o%\ingérl%sg Eegésb%gne sxsteims such

as the [pebhmvhtch(eﬂ ﬁﬂl}%pndmfgwbﬂd (PSUN3,Grd ehﬁandl inregrdt&dleyvices d1 gital network

(IsSD el U{qf e g%%@ﬁt) Felﬁ{]&; {eﬁggr?egwtwg{%u g)lel%gnal communication

systerth §PCS$ tn’étvﬂirkt &t eBheMmer BEY torredtiial EIEARLHE hetwtBk WOIHE computer
may i nclude any conbination of wire line |ocal area

netwogle fggriRelude AR pombigetigry of wiss ling Jpes! apop aptyarky (LANRend wireless
LAN WHRR UG A BLIRE St G JERERP P[0l tine LAN and
IEEE Bove ¥ éor wizehgss étAﬁ@r Howievetbiny atle¢nspitéblematworki conmwmeation protocols

may R ReR g o dr AP a0t G a4 QPurtaRLOfdupsface DD,

ARCMBCNREE, Hiped A per LAN. [0045] These various

comuni cati.on technol Q |es y be co ny ..
10045 oy RESt P SOMTIRAON B B TR he ef(twsﬁp agy cgmbination to
form Wﬁde%ﬂeﬁ%}kf@m%wu% ()M&ﬁ%reaﬂ@ﬁ)ﬁm{ ENMLY), BSSwireless

comuni cati on between the tracker tag 1 the data

commypingtion datwaesn thettiesks taayl Zoend ﬂwpd@ﬁ@rﬂwrbfgﬂtwn network may be
I h e
11nple§r%§1f%g Ibktes?’cegﬁig tc'e%}d@ﬁefe?ﬁcﬁﬁépea \gig %iéosl I\é%l)(/l,. $r'[‘g3818 Xagf\lﬁlﬁ%%le wireless
technology.ki ng information server 14 selectively provides
n d rol,. infor the tracker t
100465 o Pk 5RGEuE S Biing! Metbrobh OGN b dTo o8 W g control
inforrhdtfon tbItAE kEkek &gk ﬂidefé@elbésa&K icBehbir¥d Gosiioh ARd Sﬁﬂié/ @a[ta from the
14 sel ectively processes the_ conbi ned positiaon

tracke fagel 2 akhe teasking apfeEnating) sgrvge Hepaediy elyarecssses id}ea“@pa%ed position
and tlfnﬁfdgﬂ'a%ﬁ& lséi@ctfv@léff RGO bdih f'orﬁlfatlorf i}aﬁnﬁeﬁﬁ(ﬁ{éﬁlﬁovement of

racking information server 14 selectiv

the assttel & r ok iragkingindenmation ﬁervalc tesgediivelytmakeas the trhdﬁng gdormation
accessiu or gnrg ultt%%nzrf]:e ; \El\%%ﬁfhre] %ﬁ %%%e\ggﬁféée tgg Bré%lé?r? fbgmatlon network

20. Thxauthdrezed nBat, fwemmﬂé:;mylﬂaarsubmbeﬂmﬂl anpleye@&mgnatjtohmmtor the
noni t or thc? asset, or an erator{%l mnl trat.or

- asset, A1 A9 QRETALeF: “PHlS{rFHer @%Saelm Wit {h @}%lpnfarvel 14. The

trackiff Shfotnh ROk s8Bel M BfafRish QBIe&WeY;efecgﬁe H&ﬁm@h@ @nd control information
sel ectively receive command and control infornmation

11



11 WO 2005/ 022292 PCT/ US2004/ 014025 from an
aut hori zed user of the nonitoring device 22.

woe@beeabl y, the tracking information server RAT/US2004/014025
conpatible with data communications via the data

o SR8 AR AR R SO, v

14 is ¢onfpribiet with dS‘@rdoﬁ[mﬂIﬁca[myls viacthe detapoagmaivadn network 18 and the

i nst.ruct.ions to whet her or not to

tracking iy %ﬂr’alé 1%%?@’@3@@ fé}g?tlﬁB{Ot?# ‘ormation to the tracker

- 100471 29 Thé. trhdkin 10 W Mt%hﬂ@c{omgera@t 14 anBf 6@6¢e HRQrEAARHE @tructions to
posi tion an data, iii) whether or not to

determjogi @y wpatherior g@tﬂcp pg)vl'xdﬁ C@Wd@ At %gfom&mtayp@ toghe tracker tag 12, ii)

Whethgxr &%‘t ﬂgpﬂgg% ggﬁ@éderxgﬂnéfpc%ﬁfﬁ] e:decgrrlé ﬁ%ta Vﬁ'{g %@ﬁaelo& %o Benerate

uachngmﬁdrmagom afdowina typenf edessinbirmation aargeaartata; i) zédthgsemot a user
or._con

is et T R At RRR T U BaRT SOERap oL FRaiized user,

and vip f@HRABEHotl 18SbEdiNed tRBaRisrabsolnassinatien frbfitan authonzed user.
rammed i nstructions n%y be Lenl tially configured
i

Other {iges PrOFABIEA insipstiennnt dp BRPShie- e RerdrFBmed sfrugions may be
1mt1a1fyté%nﬁ%ﬁ{3& QuitOg HEut %ﬁle%%nteg@)%n Qﬁthbﬁ.@edﬁfs%ﬁl‘i@ﬁ%gmtonng device

rnstr I'ons rmay be itially configured, edit

22. acmifb orf theuprozeamemed dnstations g be arikinly O@yﬁg@ﬁd,lgdltesi and/or
n e s may include

Suppletm ngtlégl ctgdrrrra &gtem @Qéﬁlacﬁg@%\%ggnmgw tion and

[00487 i ﬂél“lﬂabﬁnnebﬁg imaytindnderridkientg s combriandgdtopmegin feoeivaggosition and

. [ at a, tra sn1tt|n conbi ne position d .
time defqbei oSBT BFUREEdITITNG BEFE SAeaRGP TRt combined
positiGEPIABRSS AR Mna k&P réddelibeifositionael it dad. AT sinbady rﬁ?r 185 include

commands to begi h processi ng conbi ned EPSIIIOH an

tracking w@ra@tlgn sarger coEgandy EYRSEE ITAGPSERE PR pineq pesytie and time data, to
51!112? ' cic&g%&&%m%&ﬁﬁ%t 5 obftrh e g f

begm(%eﬁl& Ki ng | ordglu}tml' on,” and to stop gggceést?irgqc Bpes o

, trackmgmﬂﬁ:ormﬁop,(m)ldtto stopgmocessing catabiacd Bodieon andogye data. Other types of

(Frma dltss arehtgl so possible. . [0049] The control

SFRESP 8RS ?l include a tag profile, a link fromthe

[0049} f a%fcohﬁt@l ihforinhtion Aa§ dicludeiatkg pfofidenatiing fass die ttaaker tag to the
nts assom%ted with th

assel, FRRORAR IR A L3 SR BPs0geH O R ssen bk fospatigp associated

with eﬁh&’fﬁ@ﬁss@tfortaﬂeeléi‘ﬁéﬁbfﬂ{ec&%] Typically, the tag
rofile is tailored to the tyﬁe of asset being tracked

[0050hnd Tstwécally bk fasgrofilaisoritared rihawipe p’éwet@@mrt%k@cﬁnfl&e tracking
1nfompa)floﬁ S?&PC%& E&FE&[cted%lteb}; AAHRED lr gggﬁ% gPro Clgﬁég‘g%lneﬁample, specify

| ng,
real—tldEt t&mkmg trueking pn pertdindiected avkitagperadity wackinga @kd/ng tracking on

comm@ﬂcﬁrgﬂzgfla%a?&s@ag rzgiilrlg leﬁ%ﬁn%g&et&eé%élgggﬁn? atlecri] %v1tlﬂ%etected events,

paramBRFABRbEREd A$H0 predi @hgWistihapdegtioll ﬂilgeﬁéﬁd/ﬁﬁhﬁdel paths, types of
arrival tinmes and/or travel paths yp$s of §)Ckl ng
tracking fiefermationautbenivst e ePringnndolp éli@alﬂpg gBiorgption reports

authoxtiieﬂCk Pé&ﬁé%ig Qi fagpﬁf)ﬁﬁa m@&'tlﬂélﬁﬁcz 9191 traMéi'h@ information to be

speC| nmay 1 nclud 1) “tracking
monitprefl amdreftqquﬂnqyo il eflbrai:mn thegsholds ﬁssoﬁlrag@uéﬁ]@ ytartiup yand shutdown, iit)

wbratgoﬁlg élwﬁgs z%sgcgc)?gthg gtlfl g%lﬁ%eﬁ %%cﬁ;eﬁgﬁw \}a et @td ﬁi@%sa gjjhaz%dous areas,

res s associ a
vi) plax@ededurss) via)iEph strése pomditdrsi ¢iip ﬁJehalﬁh&l,el aonstagidwrdiafismation, and
h.stre

ix) re@%qeq qu’rgq gﬂggss% qnﬁn ed S e%gal%%yf \é!éllfi riont:) %afp&e%?p may also be included in

the tag Pfo®fldrat i on, and ix) reports to be processed and
report frequency Addi tional information may al so be
included in 12



the tag profile. 12 WO 2005/ 022292 PCT/ US2004/ 014025
[0051] Typically, the tracker tag 12 includes tracker

wo agsizent i fication data that is enbedded W tPCT/US2004/014025
comuni cations to the tracking information server 14.

[005 II de f}’ﬁhﬁ J‘@V\fth% Eﬁ%l% nga%ﬁl 2 clg&;gs?{a%ér 't%gd?rﬁﬁ{c\ég&% &eﬁa that is embedded

with qomnﬂummaltmnd; i thh‘eamMLg 1hfop1h1&t1d>1r scleet 4. t"ﬂgsw hb tberteaclqng information

Server 433%1}%%“&&%@& DPS] Qlté[?r? lé({lag g%la ri{agtg o errrn\al_lgple%racker tags

12 areadohﬁﬁ\ﬁu&dﬁﬁgtm&ﬁﬁé feclting RfsTBiatiOn s esrvar Th@ 11ﬁE $:061 tk Backer tag 12
conpbi ned position and tinme data with the asset so

to thetaﬁ;ﬁi 14 4%@%8%%%1& IRfosRART SR CE ERssQsiale b eembined pestfion and time
data vgﬁﬁ ‘h%)n%ég? L& thakt BR trd f‘ontn@\goﬂ gaﬁﬁtefé‘rérfc@tth a5 ?@tﬁ)trgﬁnple, the

ked to an aircraft tail nunber. Slm
tracker tagilendidicafparsdata may batnkddte ani aireraft égil ringlperb 8imilarly, the combined

..:aSS0 el epent h e
posit @R 1 Site i Py B alloab s REL ity thegpiitonal lnk
from by asspt te, thﬁrilelﬁ?ﬁnEdSHelxmplebﬁl derthergtlcapbepfirehpanp at b hiadrhft engine.
The.fir st SQCi tet e_tracker tag
The BRI TIAY CAHICie B htRe TR AR R E) 120 ARG aihgmber and

the sdcbfd SER A, hdshliatdBy ﬁﬁ%ﬁﬁi adcBiaPnd.URlth RNETRIr S8R (Bl n%o Additional
wWth the aircraft tail Addi ti onal exanples of

examplpspdefiementn diciide O@Q@iﬁmmw IMEEBRL, PESHTRECTS, Rases eWgersscargo items,
operaﬁl&ﬁ?teqtﬁgﬂgﬁﬁten%a LHE 313\{51%?956 u%p(?rPe%'E Aki,Qn %jth&%e%'@@?nents are also

possftdb eNeiftipde allemeatsmn bp o:kmhﬁbéandl\lﬁrlhedpd) e gbleanmewet.s can be

t, [0052]. Link .
10052) 1 O A BT S Qe R BT BT FOHR At oA gBor Sk Wi pmple. )
asset adehtifikatfonr dexaiMphet tirtifiesnay iif)dantt (ﬁpe@zﬁidnﬁp irfadn@atioh] 1v) asset
. asset certification, i | i E‘ﬁasset oper at i onal

maintenange fperBHon; )eleraidentifipation gt ¥1) oAk atrii§patiop) vii) element
opera@bRBRforrh AR 1ahi CRtil Qfén%’é Shaithbdan8h 89@Bhation, Other tgﬁes of link

certification, vii) element operational informati
informgatignarg $1§OE¢$1’¢émt rral nt enance | nf ormation. O her types

0050 s PSR L0 SR REE W LRl e 14 e

trackeir rtﬁg) r1 rahayw incdedey ety Zl:élmbmattldire of thicaokdrust tggesl af lfmrytrol information.

Likewié%]ﬁi{h:éld em?r}n#xgﬁﬁg?ypg lly%gql o e\é?%grg%ﬁaéﬁ%ct&né so that, as certain

eventd ¥ @abétyd iod CdsUgkeRin Bedu@ﬁce@ r&ﬁ{ua YHE GohASdndy Gah OB cBmunicated
that, as certain events are detected or as certain

auton@gaa‘]@nces occur, the cormands can be communi cat ed

[0054?2t of%ttlfa%g ggréfo%lﬂ ﬂ gorl t ﬁﬁf{ﬂcﬂﬁle Iﬁga‘?éﬁﬁﬁlqgré&ﬁgg&iﬁon and

may 0 resolve position a
time dafanfor thettrackatag hefromaewdrP pepitich dnddime data EeBided $i the enmbined
n cI u ed [

.and ti.ne ta e caonmbi ne sition and
positf i R SR PP Gt i EPRRHGERO 0B R R detinace
longltn&ep aedsltitide grehﬁitnlng pd€tion !mmgng dgie ﬁ]?m leakstt flotuu(dBS ?atelhtes) or XY
U|r|n 03| I on tinpe datg rromat |east 10
da’far satipalntl @Pg%fp %ﬁaﬁ%nggﬁ?lgg%%ﬁ{n tige Aaie ?—rp@&éleaﬁalﬂee GPS
satemltéaml theleend ﬁﬁﬁﬁ’ér fak Ggscﬁgéd iHoRe fmﬁe %ésaﬁlﬂgaél dhthRMhate tracker tag
| east three satellites) in the sane manner as.

12. Hes @pméajreébl@@en fodrthe ReY % glgtal ini ﬁélealﬂqb aekemtag 12 g the tracking

infomge[tl;%gl l%?%veié ? tg hde %%%QCE‘ {)1? g@i(é@e%&céf éf) hlét %}p ax? r/ %% Egcla%gszonnaﬁon

service pfmdmt Tloel gmthmraleégedap‘en timeglatamSztdmmt@heﬂt}eKé’m XYodata. Ifthe

BT T T N
the tra%ﬁﬁlg@mﬁhﬁﬁldﬂ sfereKY-’Z Obnvé¥seBaifahe tekolili€n algorithm is not performed by

13




resolution algorithmis perfonned by the tracker tag
12, it is unnecessary to performit again in the

wao ea@skenge i nformati on server 14. Conversely, iPCT/82004/014025
resolution algorithmis not perfonned by 13 WO

e BB PRI 7 B AT i
infornghditon. seffiee 14 lnmyklnolgde arfatr deebinpressien percessdto rﬂmoﬂnpmby d@npressed

I (T R T LA

encry}bticﬁpéﬁdft@cfy@ﬁ&ﬁ PRIcESBs Ecﬁrsﬁafredléomfﬁﬁmlcﬂi?dn@ Geth @RGFRIItEN12. As
ecr rocesses for secured conmunications

anothgg; &Sﬁ?“taﬁié Ring dormagion AgrveR HoPR¥ ANAYd i slepryption pcess to

decryIStrs@&ﬁfé B&nblﬁg@ POAtbPEBEhNY hta HndR¥sibRC! ude the
decryption process to decrypt secure conbined

[0055posi Hhedracking Htf@lﬁﬁtldatl@tmﬂaff’%mﬁismr&ment ElI@O@B}blﬂ'ehwn of wireless and
w1red2£&1§1h{ﬁgaﬁ&{ g?@ﬁgfogpe n?ﬁl% fgxo 18ns nb[ 9(1 the tracking

onbi nat1 on W e cormun ca
infomleémh naivegl emdsthe tm)h)itenﬁg demmﬁm rRrefatdbly) &oﬁxﬁiﬂt@ﬂoh@’@eﬁveen the

wackifge ot ion heb @R S Gesliain s oBiet Rk heeien the acking

infornidtiag keR@rik 26 SMAE hRAitHEHN\Bvice2D. atdbth B wireaElolver, either of these
i nformati on server 14 and betvveen the tracking

commuRICaY PRIV eReH Pofomay e Wielesb itk thie dgtacevinsenication network
18, th@&B8cBRg ﬂlf@ﬂnéﬂoh%eﬁmm Bk 511E§Je§vsn)‘?%ea wvat? network or any

communi cat 1 ons my wr el ESS or
combipptien aflipublicard reiyatensiveerks.ohs swehytbe ketwmﬂgs iddmeified abcbmerfgr the data

R A RN e——

Notabpyr, itheatreckiey indorksatioAnesmat, 200 ey medlde the Thidaiet,i WhieH is accessible
r the data .communi cat|on rk 18rm al so .

el Wo
throu, %Vﬁﬁf @Frm%&O}W%@ﬂppéw?%lqeﬂfﬁ@?dﬁ%aovenl’h%tr pgprmation

netwoliO2GdIdthe &L cdhAekichSon MR bXBIS BE Treiivel ko g%%e??c}fmmg a common
include the Internet, which is accessible ™ throug

trackingygsytest DatWerkamj or conmuni cati on systens identifi ed
b f.0 0 .
[005 6}"‘ 0V1€he J&ﬁoﬁﬁ%@%&éﬁ@%ﬁe {gvvo? g&;% é)? Bevi stu“%;l% fgr Oﬁgfg%‘{lg@rng with the

ta conmuni c nke
ﬁadﬂm@mﬁnmgh@nﬁmwnﬁﬁanddmpkymgﬂ&ysmkmgmﬂbmmﬁkm.Eﬁﬁéﬁ@qm@apemomﬂ

comn B SULARSEHET22, he b BT et SRSt aiic

assistanies, uee]luldr taleghdtiesPiatallirRgelbfiRnt,apafdrtg ahyH@EGRithIe dlsflﬁfr device.
per onal conputer, .a notebook conputer,

Prefeﬁgfﬁw aclgi;ng FRfaTmatios Srvhd s proyides ialeas IHerag9R via a Web server

conne&b&tottﬁé Inté%ﬁect 'vﬁ&?sﬂﬁ@ble Secubity HERALret. eA@o%t*E@{I%y, Jﬁe ﬁ]@h%ﬁﬂgld%wce 22

t el ephone, g or_any of her suita
preferghdy |hé% accepy @f @ﬁ Bfeynet tfhlerqcméimgl thg tianking nafomaﬁ@e mwds monitoring

o3 SEBVAER 1 S AT By D i v

the morgtsing elsvicdAC2 and |ﬂm@trqu1mg1 mforarutivo iservgr eV Otlger 2Bernatives include

r.ef er abl as access to . the Internet for receiving
COMEWQWC}I]&%H& P RPSPRACTEK Oh EOFERPRD ﬁahap-‘fmﬁ%ﬁqﬂoaf through a
publictlegva@set . However, the public Internet is not

required for communi cati ons between t he nmoni t ori ng

[0057kev i1dg optionghgormanicatienpPal betiifesh fttiacker deg 1aandithe asset 16 or the
transpit DB cIR i QEARM! vylﬁﬁhb @Qée't‘ #ma gggﬂﬁﬂ%ﬁl@ﬁﬂeg 0% aFn% Qg @me line or

private network or one-to-one dial -up-t nnect |
wirelessogungimicetiop tdshhalogyt Hmrekamploph frackestag ;12 nmyaﬂlclude an 1nterface to

oy OSBRI LU B PR e b Bt 16

or the aaimspbrt Yehioley Fbeexianples HRydoatniiicatian esttrk abdtnifii@atidn}®rt may
or

14



wi rel ess conununi cation technol ogy. For exanple, the
tracker tag 12 may include an interface to any type
wo@Rooseabl e communi cati on network or conmuni cCBECT/0U82004/014025
port associated with the asset 16 or the transport
r
implefShl Grfbus Fiifes %fgggh B LRGN £ 2l ARNBeINLhEwRTK (CAN) bus,
umveﬂ?ﬁlTséhEZﬁh@@U 93)4 612;5 EﬂmnieEQ@LtIEEEr&O@BS(MIﬂhms) OFER 802.41 (wireless),

or.pa ses (e.g., controller area network (CAN)
etc.), %ru%l%{ h’l Ci "Serial bus (USB), etc.), Ethernet

[0058( €. OWhilk B 1812Bick A tydckhgl slytenh, 1 0B @@ cel tdoihragl eﬁesammtonng
etc. %hesor Bl uet %oth technol ogi es. [0058] Wile FIG

devicg@pi Hhessyatent &8Kki ﬁgexgg/%deénépﬂ@cmﬂ@ rgflet frackRi fags a?gldépz multiple

monit8Afl @&ﬁcegoﬂlsé i 1hﬁlﬁgle%¥kéi?ag% 21lo%b Eu&:‘z‘ RLESRiGAR H/uﬂfple assets, such as
expanded to I nclud tiple tracker tags and

a fleehef ditcpifeor atbrittasnd aircrafey Use of nmétq)l@monmbnng)demﬂsaaﬂbws multiple

t ni tor nult assets uch as
users LRl 8%l URG o eTE e BB aF pERRRY Srog i wers
assocmmldtmﬂi the papb,tae mietigrs deark asscialel owth dﬂﬂafﬁfﬂ Pireer, tHS gifGaft Guel pump
n asset. For e o aircgraft can be

nito a I e, a c
manufighir e BoRpoy SrnBis: Gepde gl entics [ cgupgise ofboth
multiA8 t¥Blkdr té?s &ﬂ%ﬁﬁlt@ﬁﬁ%hﬁé&% &éﬁ&s%x&ﬁﬁ@s" 5 cOMBBMatioh BE additional
aircraft punp manufacturer, ‘the transport
scenagefpany, and government regul atory agencies. O course

[00594S e I%E:fe th C}me'ﬂﬁcfdn@lﬁohﬁg fdﬁes%r\}ef"% s ﬁ&gsemﬁ 4 é,g.r?élgfamhty However,

torin evi ces ~provi d nati o
it mayanbdilstmbmacﬂ amsmgmalﬁp&sfamﬂlﬁ%ﬂﬁﬂd riétxecﬁrkechﬂogythem freeferallbyk thegracking
|nfonnat| nserver 14 din a.single facility. .
informlgaar ot P4t & gy R btinoes PRLE Boreao G STt goponhd e posie,
suchafsaﬁlairbbmealaafaﬁnmta\mﬂpk@@edp]gﬁbllﬁe.r. Preferably, the
rac&l g .infor rratl on serv&gn 14 | s a agr ound- base

[0060iy st q:%%g:ﬁetp 1§t ap einya &5t o%} Zphal fragking gystem 26 includes the

trackep@a%SIZbltlfe ﬁa&i%@hﬁﬁ’m@ﬂo@bér@&rﬂet@ AbdtA6MR méhitoring device 22, the
based platform [00 th reference to FIG 2

GPS satelletﬁ@@@ﬁtﬁbﬁpn éft, an @1d®balsa‘fﬁﬂla@ Rcmsgallgy@u 2% azandnm smdl;te/PSTN

gatew%ﬁ?O tatﬁ;esalkg\i; 72 F.Itl %gl alfl sat%ﬁ?e/h{t%?llgt' r%%a&;e 3{3%&%9%%%[ géfhe tracker

tag 1% att&ekirngt infaroatoelsbatt d04 et BS) thomithring datel 22, tand GPS satellite

| ati gn 2 I r.i d e/ PSTN gat eway
ConSte?ﬁH S1IN N %ﬁscngﬁd al?civ&l{‘,licﬁ %rg?@atf’?tlb/ ﬁ nternet gateway
[0061PB4, @nﬂo‘@d’l nilenhBehtict of The frickedee kysténd24 s d}ﬁ rboiekd rtgl a data
I nf or rratl on_server 14, asset 16, nonitorin evi ce

commypigatigpnesaed I8i(FEC. 1 awke Graking ipfprmation @etag L AOLHIG Ba it provide
g1oba1ac%9<¥agé Rl %ﬁﬂ@ﬂﬁ%ox%ﬂmﬁcﬁl?ﬂs% TR H co Babn netwark 18 (FIG. 1)

[ efrent ation of t trac g system IS pr ovid
is prO‘tlsle(bbjd asatelligoietephorsaystom anstanerrksiial telepl@ne ptveorll. #s shown, the

preferreldas%&:llﬂg 6&\}%}1’13)1{1%%%3'116912 1snﬁt \fg ngt%]eeﬂjgl G 1?6&?]?1%\%@ ‘ ovofﬂ%r satellite
telephdﬂet gy steamsthatipeddogiobed bmrkge]rﬁa}( dbdde itgplerhent@d: m\théi@dbdil)lrackmg

1] e t.el ephone stemand, a terrestria
systerg 2o Sﬁea@ OB RTEdels nefpypek 1 %gfém&{%\w@mq@% types of

terresth@j eRpRAR n%i%drﬁi%‘a?bé Hgp1bhbetbd VbR SBAARALS th%td@ﬁ‘ communication
However, other satellite tel ephone systems t

netwop di 0y o provided deye theajridineo Sﬁeﬂmmp@&ﬁ@m@u 28, rthe Tridium
satellﬁeh,ﬁesﬁllgr i af&?@calﬁd% pSHghem 26. The preferred

terres €l ephone netvvork is the PSTN. However,
[0062bt hdn theguawdofientbeimgassaribad, thetrmﬁhtgmfomiaﬂm k@twnfdyz(b(@IG 1)is

provu%g%mﬁgpe lgd eﬁ'\%onﬁ}%?m f Icg@:el&ﬁﬁ t§§ hg‘ a?‘?‘gﬁla n]igr%?erre% satellite

teleph8ié Sfstent B tbOREGh |té:l&pm)ﬁe 2fsterh HOIWTG'V&L Bifler satellite telephone systems
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satellite/ PSTN gateway 30, and the PSTN 32. [0062] In
t he enbodi nent bei ng described, the tracking
wo pdosioepi on network 20 (FIG 1) is provi ded PYT/ES2004/014025
satellite tel ephone system and the Internet 36. As
i oS ISR A8 Rk Gyt 1 SPURIR KRG, vor
specificallgpthe traclsiysg urefnnnattbﬁ m&ﬁ@@/ @222D2s @fﬁﬂﬁdﬁ?ﬁaomb G di0Rbsatellite

t er a i mpl nt ed
constqifibn B8 e 5 2000 B0 Gn A BoahERe Phn .
[00631 he GIoB@ll@oﬂgrag@f)ﬂhH&hﬂ&BtdgeltZVﬁéLK'ec?-Q) thEh@et i prdvided by the Iridium
rovi ded thelridlumsatelllte constellat|on2

satellitqsystep. a_[ﬂgﬁwlg%gg]bp 3ce9sf iR Be Hackipminfopmatiaudy aylsather/ client user at
the mérﬁfo%ﬂh@%‘éw%@ is ﬂr@@@gg by Fhe Badiut M tne!ﬂ?tg gys?gmt ﬁleant {6801 dnMbdiment

secured to the asset is provid | um
ofa gl@bﬂétﬁldﬂiﬂé Swgneﬁglobﬁﬂlaéwssg notyleghiadd, atactmsklng mft)imatlon network 20
o o1g | r./ cl | ‘
(FIG. ﬁ;ﬁgﬁgﬁ te%lrgﬁ n({tﬂ%e \E}l?]%ie\ﬁl}/cs?ﬁgﬁ ié% we tfgat ptr%\g glé)nefnqr?ocal access to
the trasking| 1hf011ma1sgts$®mr 1Wnwldle tael ditai cmﬁﬁhulﬁmﬂlnﬁ’ﬁzmrk 18fpréwvides global

N A
is notl)redtaded] AR Qﬁwtcoﬁﬁrhﬁﬁcaﬁgmtv@ﬁi 11QN (Y€t WOy kesayt Mi@blement other

provide regional or |ocal access to the tracki ngﬁe

CommIpCE RSB AS AR Fovide Regional arfiecalpekinp i et the tracking

fornEoWREKyoLB 28 15H29P overage. Conversely, in

moman anokaer em&j&%né K ?@Jerafl‘éobal tracki ng system if
- [0064YI ot}é(ithtrqv%rﬂncmtg) FIiGs 3n’@ﬁ GR$yeatel B, constellatmn®4 includes multiple GPS

network 18 (FIG 1) nay inplenent other

Satelhgeg%%bé{g% }hﬁ wor ks that provide regional or |ocal
[0065} r adWithgefefenté'l’&) Hss ¢f thettiidliemnt é’a@elhtfe&ﬁ@hi,tﬂl%tlohfﬁiﬁqhﬂﬁﬂés% Iridium

' |
B T TN .
km). %gbrl'tﬂﬁﬁiélg %&%ﬂgg %EO I\%% tﬁl hsﬁ:(;é]) gl?)itﬁlgﬁelhﬂt}ége@ﬂg 4Rva @15 éa‘f@htgs per orbital
plane. sWithin the Eidisnselsllitagistam, fg Iridiimsasellics 289 Petimmnicate with Iridium

oS, 00614 00 FRE N s B nd

wireleSthteldphouok systesad, @k IWeﬂleeE %@des goithe ﬁltm‘n(eiﬁ) NOfablyT, alith the Internet

ot R FLE K R 65 58 AAb L oravide vics
data, anfliTdieriet Sexivied biféi‘&h@ﬁﬂilﬁlﬁfﬁatﬂlitﬁ Ay el ai‘é"pllo"vidiﬂw Iridium Satellite
tel ephones (i.e., radio transceivers or two-way
LLC.  agi os) and gat eways to terrestrial land |line and
r
[0066Wnt g\*rxfﬁg ?e&%{@ﬁﬂpljl?} Sy ?ﬁee%‘éudlgﬁotﬂﬁ%le Pﬂﬁ;}é g?tta %Wrﬁm&&h%ﬁ Qatellite
conste]lptiei} erhits anedllustateds e bidiiuz satellite t:@rstﬁéltaﬁ@ei&lau@rbconnn satellite
consteﬁﬁt‘i)éllﬂ Jggé'[% \;a%gs)icf‘ %aygf@ée%gﬁ%%a\sﬁg#gﬂ I(t}l%g l?/t‘g{ ]éfllggggsterhea%lon 42, and
a Skybpidge saielditdaqonkibllﬁhdmm3$a}b1eEh1:tﬁ &7 atg_m fAQEﬁG(])rdstanhte constellation
r o FI S, e ti e exenpl ary data
44, an R PO rPSATeRn 0 o ghdbb! FadliisroonnBRALShrat at a medium
Earth oifivgyieaheda NAFSTARIGHY satiatd béRidianst ekl Al Qrd}lglgass satellite
an O bconun satellite constellation 40, a Tel edesic

consteHafiqs 39 @f@ltcﬁ?ﬁ@taéﬁihﬁh%ﬁﬁmﬂe a G obalstar satellite
I
R I Ay e LT e —

in congratiér with comeptself Ithet present gatentappldh"abbn nBys:ae ef dmet @ more of these
.constellation 4 and an | c nst.el | ati on
satelli§ BTy AL ihale oo o F’Peé AR GPS

satellite constellation 38 and a Glonass satellite
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constellation 39 orbit Earth at a higher altitude.
[0067] FIG 5 illustrates various orbital altitudes
wo e0ose22ed | i te constel |l ations that maybe used PETIUS2004/014025
conjunction with concepts of the present pat ent
[00682pp|mt1jelt%genc§¥ BRS ©fn ORCefbodiReh: & th%7 An §f§§tte%],1 llb,t@PS data
yst ens, e | nt ended o erations are obtalned "as
flows diosic tieg@RS hatekita24016 mamst@zlzz@ﬁtheewm 004/, agema aviation

Wt h. refe to.FI G e di men
sireraff) Dgtp RS S o bty afe el P r ALt To o S 280 to the
hndmﬁﬁta&ﬂlﬁtbmmghté@a e tracker tag 12 on the asset 16

general aviation aircraft

[00695 r a%%lifé é@.aﬁwg arly seios Hiat the figkley t%gaﬁsn%%d@tarte pajritiop yatelle which in

turn sehAHATS t1ohtt8 azé%uﬁcp stali6n, 4ol fiHHE SAt 1§|shb$vﬁ/ o@%—%ﬁ satellites
gat eway 28 0069] FIG 6 partlcul arly notes that the

prov1dlnamfelrm2tt@gtsémisa0&aﬂagt o an Iridiumsatellite which

00D SHRIREFAGE A8 P RABRLE B BB s v

sourcé afid coraietsioh inodtillset 7t aalaiae;rontrmguca[tﬁﬁlﬁik AN, tahd mefaer sygoBition and
enbodi nent

to FI 7, f the tra
procehe T 49 RO B e e DR PO Ol 4&@%{}11@8&1@&15&1 powerto
the da@@d@rﬁﬂﬁ%ﬁn‘lﬁﬂc%@ Andl tHRiathBcqdfitioR aftBhd s hividlile@0, BRE permits
processi ng nodul e 49. The power source and conversi on

the trapkenipg 1470 ppeviedadependast pf exdernplawesyer spnrces el hgadaga acquisition and
proce&‘ﬂ?ﬁi@&ﬁ@hQ Qledy] V@ﬁ/ ié@er?eﬁ%o&ﬁ@n gr?& ﬁn@ﬁ%ﬂg'ﬁ%ﬁ Eg th@ﬂltes 1240 (FI1G.

essi ng rmdu ermts trac
3) Wlthm loperfaite of ﬁmetpaehcteag lbaanoanéJmal the cwe GPSqusitios ancT Hme data to

form SRR EEBH Blniant B B SRR Yol Bt o R b e data

The déﬂﬂac(lﬁlsﬁon add piticedRing rhoduge 43 seEdcﬁﬁelﬁéorhﬂﬁﬁmbﬁtaﬁltﬂﬁe torhBigled position
nes the raw GPS%?OSI tion and tinme data to

. d
“and ﬂ?n&rq%fh i n%éa corpEunicaionk 48- nbherdata copauaicption lﬂ%‘ff%selecﬁvely
transrRit 8 SothbRc§ PORE AL IRAS ddi O tﬁé"ﬁlactk'irg,@nﬁﬁﬁﬁhon Jheerdal(®G. 1) via

acqui sition and proceSS|n? nodul e 4 selectlvzaz
the daga poromingigtieen netwodohd (ed 1 pothe faa commumidatien digk 48 tatso receives

R R

[0071¢nd I the edﬂ)b&mcmt bhﬁgtdeenribled,ghe @bwermctmomamiecomersibh module 47

. Vi a at 0 nicatio t wor k | G

includp s Bog? sl 30h Aarib Bean o fieovier B B Bapdile S5 et a battery

charg&OFHTEMEL BdvdlerCdRtde0 provide Wé?ﬁo fiROpawedittFiBeio@odule 54. The
i nformati on server 14(F| [ 00 1] In the

Powels FRIBER ﬁ%ﬁ?aybgichﬁiec?é‘é’@ thferef pBifepelediie pewghgenerator, a solar
collec@&%ﬁéﬁ%@ @m@c@yl &d‘g 3@1 b‘%fs?y asRPWELs SRS ﬁfi) P8 sﬂtablda power

attery’b apo I st’ri bution nod
SOUICE. b§h¢ poyer dlhmbgeon @ duleh®! powiiionsabe @@WBO S maiusue@le power is

prov1£e%v¥e rtht Oeeﬁorﬁ% c r%\lﬁlgﬁengs 8¢ t'he lejictzllc 21 rganw UJl"ﬁe power cﬁs?trlbgtlon module 54

Sou e any co Ion o
dlsm‘tmt@zpmeieeaithe Batmjl\ei’(arm 56, rchtaﬂfomrﬁurﬁﬁdtﬁm link @B #@d dah acquisition and

proce. ane &@Bégl E}a g%qtqr% aégfig%\ﬁérﬁae Yf\%? 8 {ege}g%g%g%nt’%sthebackup

batter§li58! Fbxkéﬂai@[b WDEH b&wa kiR MigolwRP ok 8 s RAVERe %a@@darger 56 may
suitable power is_ provided to the various conponent’s

not apply th@@hﬁgﬁ@véerﬁn& a@el@ck%@t@méz sededdivelynrrovidas powlte the power
dlstn‘tﬁf%lon dh uld P tP%F e)%%ﬁﬁ% v&hgﬁhgxgexbﬁ;ﬁl Sy 0%? E&EEG R gmta%?et fhe backup

ommuni cat’l on at'a acq Ion
batterp 150 cEpysian gromc&mlbcezve# %o thelpewendisetbytichatogele 516

0075 S BB S RS BR g e s

antenSHOYBC € rhédiol @éﬁﬂscél’ﬁ& b@atdndr sh ehaygiedn/&BryPivn process 62. The radio
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not apply the charge current. The backup battery 52

sel ectively provides power to the power distribution
woreaalz22%2t. For exanpl e, when power fromthe pPOEDS2004/014025

source is suitable, the backup battery 52 may not

o BRI 8 0 BRI b AU TR g

ﬁachng)nﬁmma@an isemvet 1(E1481) vie datd esmanmiRiatioantteonia 1 $81Ga 1). The RF

atenf P Gl FRPERRLST O R0 BSOS B 201 A5B B Fhion o i

tracklﬁgiﬂf&ﬁaﬁeﬂ/sa&ép%('ﬂt}r aysueienerlyp6éh/asdly fonditb 3882 afoptional and
selectiyely transmt the conpi ned position and tine

may egefyBt 408/ OF ATy RtaRy kins @1 PomBRigE g H@smitiad of receivpdpy thy tracker tag

12. Tﬂe%n@%ﬁo%%ﬂﬁ&?ﬁfo@@ssr@t MRy knd$ %t( i g\")l ich6nd¥o the tracking

enna 58 and radio transcelver al so recel ve
mfon]@@@ﬁémrela}?dar@cﬁwrym all edrompraicititoms firoomihe tracking adkinmajion server 14.

' [ : T
Aterigl B0 R R REY Bl st S0 e e s et fggombined
positienard/phe datd tansmitied ypthedragkiny pxe?omﬁatmmamr tation

oo TSt 8 el Yod B Lhe dracker a0, 12 ThE s

includeOATPRi 28 8inh 968, 2l GPS hReilERK hiléhviloRRhAREdn8Ey ¥k ¥&trol flevice 67,
and’ decré/pt al’l _communi cations fromthe tracki ng

- and a poptipllgae§- ohhas @Ry aptenan 64 md @GPy Ecpiver §5 selepsively receive position and
time BRAHREP] @é@ﬁﬁéﬂb'(@ft} Qg QHRRIRDE g@ét’cl)iﬁge %%({ng t%Q 13 OThe controller

encrypt the conbi ned sition an
68 combiaps thetree R Sopasiteont amidknmgata trf formehe combioed positidn and time data

and S%alg(%l:ﬂ% %tgre I'{g 4 &oggggge nt lﬁlggl " deszi@{abeﬂ%? fﬁhegoq% %gsselectlvely

commaﬂicetr&m &e%mb[m??ﬁsﬁﬁﬁan& afne&%ta tanhedath ll‘stlﬁl’ﬁﬂﬁﬁioaﬁof] Eﬂélpgs
ontro evi ce and .a roller 68. The GP

1007450t e PBRO B R e B R SEMBMR R, tipefrogmental sensor

66 m%oﬁx'cIu'd@ P8 mbdeMRcélalophctdr® MRS $RtBhhbLEE sc%@@r 66: l1r§‘ludes for

thin line of site of the tracker tag 12
examn!@»r@pramql@f@mef@s thantbyiraas eniplscpsnOCRSIspogbration a@dmromdnewbranon

measﬂa'{'l&@ B gh c%&cﬁ%r 68 n%g %gnr%cﬂl%f gérggaré{@let\ﬁ%%&?ﬁl%asu%gems with
|ve Yy stores the co I he I On an
predetgamiacd Treshobistto deteetr vaB®us Glpes b vednys. Barnaxamipkatisiag thevibration

conbi.n 0 i Lon I dat to th
meesu AT TURLF R SRt OBt 0 rheo B PO eRieiid wightigasset 16
(FIG. 6%, ii)Shotdbivadlthe ﬂ)cﬁwérgﬂérﬁ mﬁmﬁt@ﬂ of tntRrefavi 6OMBRBAiv) cessat1on of
sensor. 66 may i nclude one or nore .accel eroneters,
movenig o PO <SHRSBHO5 I AGTARTERTN Phfie ASRinIkYD grcessive

decreﬁ@ﬁﬂc@él@ﬁﬁ&%f tht B&e %fﬁ%@c@h&&% 88 561@0@1@?@&)?@5 de‘hected event

Ibration and provides vibration neasurenen
data abog wiiiblabsociaggl comthénadpotitioh hiad time dﬁam@mtah inoludsrdgtectsd event data

in sub %ﬁgﬂr‘c&ﬁ?rﬂtsgio}?"of tlﬂe c&{qﬁﬁ%& ﬁ(gsrﬁorﬁeagd %1 %SEP &ﬂg elivﬁrggl%tent%f sensor 66

even or exa usi ng
may alsb berat biher typmsfwnemmhmtaltcbmdmcm;t IFOir é}falin;ﬂé; I‘ﬂh&iﬁiv&@ﬁmbﬂtal sensor

tartup of a power plant aSSOCIated wth the asset, 16
may afip feglide) oneicF et SRR PRRIOTICSHAIR g248S, gidgne or more
other @?e PR R efth] $dnSords §&Ise fhVoxafRES dbltARs (Hressﬁi%‘d &IERc fields (e-
of the asset, v excessi ve increase in accel eration of
fields), rrad sefber quanifialle) Dasmeisssi v dhe fayieamentil senser 06 gpiegants any
combl%n&f‘@f %ﬂnorgbfpérféfztk%élof;fteﬁﬁrcom roller 68 selectively

stor es etected ta along with associ ated
[0075bonb41r}e@bnpm:ts¢alm terusad dytthereomdatlar A8ido detgcti avcévedeand subsequently

et ect ed event d I &_subseguent m ssi gn _of.
changf Gl o USRI 1y SR Eobnal e o i ppiion sad time
data fRensiey GBS samdite@DSO 16 @bRet OlchRIastotRasd Qfithemme aae Mdation and
conditions. For exanple, the environnmental sensor may
al so i.nclude one or nore td@perature sensors, one or
nore strain gauges, and one or nore




ot her type of environnental sensor to sense, for
exanpl e, voltages, pressures, electric fields (e-

wo p@basR92 and ot her quantifi abl e parameters. TPET/US2004/014025
envi ronnental sensor 66 represents any conbi nation of

subsegrfb%ﬂg %%'ég @Eer?a;%o %aﬁ%n MO‘?&)Q%% Rﬂihgll g(ge)rtzgﬂ&eé‘gﬁs@%rg ltime data is

transraitteld suths era,cleng inforncdtmngervepit EtlGoh) baytsotinelodesent@glata from
12. Sim.l ontroller:6 t he, posi ti.on

any segfps Bl it the Badenib S atist o APedREatof aRSeresftCa with the

sensoE¥ANbSthapese bR hethietdhtat | "8 and/or |ocation and 18 WO
2005/ 022292 PCT/ US2004/ 014025 subsequently chan

[00764 r acKesrcoptigles9e maaiush 2 dpispledeeht IoetsrmsiBictiseor 1ot the tracker tag
12 sh(:ﬂigg bt %H[Pec%%é #h ¢ g?&ﬁ FJ'}@ tirde, ﬁsﬂééﬂi %rﬁlg thd'&r IIICJ Jdiion and

tion serv G 1 hmay al So 1 nc
time damsand lkgim trinsomitingnthesensones! wstmn atde‘dmm cletuat ﬂ?er example, the

t [ 2, rtic .
contrdfeE 8 P £ I rRE B 0 36 b BB REYERL e g and boein
storing combidad ?osﬂ[i&fh]ﬁ]tnﬂ’évkﬁt@ ﬁmﬁ ik becrafh &rlfﬁmff Wﬁ%n&raﬁﬁhﬁ@ig&ﬁmbined

eveni . to rm.ne ther or not the tracker tag 1
positiGh i b G4 HEF I AFPHG: RS JRBPYT. SIRP A T HaS %’éqrépred%tennmed

period 81 tin§ t B drabARite RS RispRdwhES ithd AR cARdexididBcedafufhulence, stop
and begln transmtting the conbined position and time

transtgighing ageiy afiex ampsedetermieed nepiad 06 Himsy stgp recgiviegpesétiothand time data

when g{ead%le& d&%g n?oﬁflﬁgg g@? 'ﬁrgnsg‘rgggb\ég%ﬂ WSS ihE b8 ggpg n8¥ing, and stop

ositron an
transnglistireg witremrall the siaradccroarﬁhmetdaposmomfahd tineegdate tsrteansmittetli ng

[0077g e;b#,g clostrﬁocf;l tce§? 6Sp0p[ P‘gﬂgﬁﬁi gﬁgﬁg% {qléa.%:url] S alrt[lf): A sthutdown ofthe
trackep 4 €2.e M e gtrolpédvids Dtard béreny BRGI ¢T SwitdhsdH cIoTntrGD smtable for its
) C,égaln when t he alrcraft experiences turbul ence,

infender PHEPSE-t it A CerfERlieRice & 1 hrpmtaics ewith dh ‘azaltr@ﬂer 68 and the

powet doffFoe afid OdhvERESI Mbide BPSTTHP st AR dckilBi Al fhe WAEHI &éwce 67, the
alrcraft stoFs moving, begin transmtting again wh

power JoarcgiSp ¢t erfabledtand ﬁlerrmatrn@er 6&rvggias ep orderlapewier up muem:en Upona

shutd(?d&rlll aét[b%??ﬁ gﬁ§ %ﬁrg)%gf ﬁ]ﬁ ge ss tJ) ﬁgrégglgléé&%s segl;ﬁ%f?ce a.snd at a suitable

time, dingblex the powar doarcerfdnual st artup and shut down of the

10078}t * A P il PP Ealih s o spoLer Gy ingfden s prodescor 70, o

storageUddR@Re72, ThRl @@@hﬁ@ﬂagd u@@utgﬁt (BO) PoROTAVUNTHeAbiREssor 70 is in
with the controller 68 and t power source and

comnmygieaons iR thefdbi eecgiver %@ﬁvgom%rmlesn% ppreenfrghdeyicedie storage
dev1cé:f?; b n'in?q}(? g %g aBB BSta cHAWRhic 168 480 Ths stSﬁgQ h&gceaﬁqncludes

~begins an orderly power Up Sequenc
a dataJputer 6, s tracktowg identification datat e asdattapptodile 88 Bbgi pns:essor 70

an order shu S ce and
rece i oL B R B P e B s o i Bea s bl e v
GPS rheitiog adé siafel daecto foie theapiibilddeiosihidn iand hﬂﬁeﬁtaaand selectively stores

racessor, 70, _s rage devic n auxiliary
the oty \J0ed Berin ale Eeﬁtmfﬁ 3@1636583 e pEpCERso 10 selectively
001nn’ﬁ19ﬁ:ﬁié§”tﬁe§”cbﬁ81n\é/ﬂt sitﬂ)% $RSHERCEILY Fond FThe BN Eﬁﬂéfefg & the data
sensor 66, control device 67, storage device 72

COHm%HBﬁﬂWQ#®k48C)port 74, -and data communication |ink

0079§8 "fl—lﬂ-: g&egsro?gg ggﬁﬁufﬁ b atﬁe fe@&lvﬁ’rg 3@9&&93&3@1‘1@%&%@8{}6 &?eference to

trac ag | Ion da
FIG. pr dVhee usifig thid eesphmmgs@onﬂmﬁ the peaicyes T0omby |temp@ra1dly store the

ti data f.rom S rec r T. ocessor
combipg B R PR oS OB EPE NG o7 g A S dasqets ) e date.
Oncetﬂ{ikﬁXY@U? XNeghtPOsd dskSiatadiimb damR idesnaratdddt ﬁ@{o@@d ihVi§d d4ta buffer 76
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t he conbi ned position and tine data in the data buffer
76. The processor 70 selectively comunicates the

W@ ooobiopee2 position and tinme data fromthe dat aP@ismo4/014025
76 to the data conmunication [ink 48. [0079] The

gnd ﬂf%r&ﬁ%%ﬂﬁméc}amg E&Jltjrl{g]e%ﬁrﬁlggn% gﬁg @%{}ge@' ’%Jéoﬁﬁﬁﬁed gposmon and
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time datfecmms@mwatﬂ@todihg datatchmmurheatipn dink 98 anclids ey XYZ or XY data and

[a t he iti n and tine data
associl ey (éarlﬁ%%g et‘u? giﬁéa‘y(@gﬁos&vno%g T taassom at ed
[0080] i rTeIf d&t @Vuoﬁﬁaﬁalt RAs0X66 0 imp¥ndated, B @raresos V@H@t@ct? the events

a enerated it |s stored in the data bu
assoc1-§xj@gevi1g1 Y/%faé]@é g ssnis oy eyl Gusenss desgibeq Rbove and/or other
types 6 PRSP haWaths RAS t&b&rbf%eﬁjso{fé qg Pé’i‘ltl}félé’tﬁre strain, voltage,

purged. The conbi ned position and
Press%@rﬁ‘rﬁﬂﬂ}: atlsproeessore’ aey usothmiay S at Pﬁ‘h dflt& nkdeftsct additional events
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predeﬂeﬁnmhéXéﬁﬁnrr}@Y] mﬂmhteéﬁms:ﬂ:b déBcti certmmatzame rHoe dxarﬂiﬂl@ the processor
t he even ted wt

N R R
in thedlﬁ‘éﬁiim@li‘df allpvedandies, #Y hera hd¥RPSs Qfea”@?ﬁﬂﬁe&ﬂﬁn%&npyw) at a

he varigus other types of sensors (i t enperat ure
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destmgfe%wﬁ) offspianait) 15PHaS amesh Brors emd)ionTi GEpeRRSIEr High stress
condﬁ@ﬁ[ ?‘%ﬁ érp:ﬁcﬁ%( %x0dss%¥ 16t & Jlﬁtélqgt gzkxﬁ%h&hg ré%esgf(/g %,%ease in
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altitudeoxipaprpsriemeenexpictodwiekpage DDSlgplrﬁeatétsh]wrﬂmrﬂ, Of\ﬁll))ﬂfxceedlng a
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speed %%tr?c?%ﬁ %ﬁ}t%nlal tg% Sssogird%teri%d SXS >}’l’[a ate é@st Rﬁﬁ%ﬁpt he asset
[008 1] s |"1)ypma11y,h Eheppm)cemﬁ g0 0§el@:tllvel§t stbiek albtertedaevdnt )datd) aRng with

assoc1gt|e§ 8om$1‘1/1? %Etgowbléixm Egdgc%%x qveg%g\gg{pcg@ﬁ%raﬂzu% {f,jlg;a%on the
proces@&r A mEesdeianRbf 88 dedebiell cPérts £QUEi S8 with! ﬂo)smeﬁ %ﬁél Bfhe%o determine
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Wheth%fdﬁdﬁof ihsriracker tasFeshoulithasn exeiatsi theposwion ol thne datadtqring the
i cespi

o S PR SSB A AEESSPc l SLAR b o
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etec e re al so possible.
the Suvf%ggh%r c(f]"lagtp"ilsc% ?@ H]g é’é@ce%\é @%&sﬁl ectively stores
[0082]det atkeproessest 7dafeaeleésoa@nmm andS &AL iBthrERAH 'Bsn the data
Li ke detected events

ositi and tine t
comm 8%}51“2‘% i [pong e B&’Q?ﬁl’aﬁm the arocpyser 83 Espivepcqrasprand end conitrol
inform@fA¥n 8% 16 8 gcd t -of-
oSS 0800, ) B 4R350, AL REE| N oo
presengg3 §HORH )p-1ad serveree s4xy megsaging ysisint pion and ettieving dateasage to an
t it dat and
address ta%{}o'g%@eidt N8 ﬂ?tﬁﬁ?él& gz?f I% glirﬁ 3 (}goog tﬁg cguimand and control
mfonnAtidm is mn]altld:@/l,n ampsdagp éronf ﬂxﬂ:ettakkir@dnﬁirmaﬁorc gstvérel4 (FIG. 1). The

s S S A LB o ot 626 15 e
messaglﬁg Gystdm. miﬁ@@%}thﬁh&eﬁf&ﬁﬁ%ﬁﬁfor&@h&rﬁ G MeR] &qmy gr ﬁﬁgugh an
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indepeagent |ermeh SRS eRE: , The énfﬁ%@té@sﬁereﬁon rthe éagvmﬁle A may be
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information is included in a nessage fromthe tracking
information server 14 (FIG 1). The nessage having

whemsoznent ed by an aut hori zed user of the nonPCDUR20G4/014025
device 22 (FIG 1). The nessaging system nay be

[0083YVI t hrme ﬁrB@esMr%Kh gésrﬂa% ﬁ@ﬁshﬁgblo%ﬁrtéf Be tdetblch! ﬁom%orpsrerver 14

rou an i nd epen ent e-mail service prov
(FIG. ﬂhbwqmﬁpﬂm vshegﬂammbmqﬁeoosﬁ@npn@m dat7 & cnaymhmcated from the data

e r, ed |
bufferpﬁ?eg(?ﬁrg% :a%fr% ('d%% ternatl R?JP 4%t he'® lgﬁlpyp Ctg? |pF%°e%‘°§r iy confiols data
transnpsaomtm ) humeﬂtslamdbpwanmgé‘md gtoupsftdecdmbifed pitfondhdgigne data to

a alternative, the tag profile
scoun ML Gfind Gore bRATRY JRfRabRe Gt PhCqpBaRdigCqntist infgmagion, and/or
the tagaproﬁl% gonf Tha ﬁgﬁfbe@sﬂﬂ/mf eﬁ%ﬁ&ﬁ@achdﬁﬁﬁs@rﬁsé?&? fabdk QP racker tag

er 12. 20 WO 2005/ 0222
1den‘ﬂﬁe?ﬁpwé2f@6§ﬁ@ féﬂstraflseagqfowéloprswerslmn Foosiainthpalsta transmitted
with tg@tagpxgsﬂaé %aéﬁér%gmm@&t Mtw%ﬁgyco FPh) B8 B 76. A

controllin poOSi
transngm]prt burst mmt dsq mcludermyamit daa @sbotiateth wittethd ababined pbsitior ﬁnd time
datac&%a&@(?mdt%%&?mmm cation link 48. Typically, the
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i g U TR QS UT AL e e ot e
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trans ropri a
beﬁve@/‘armsrrdaam burstsygoi that the Baokngisysfelﬂ he (HEGE. al)bu?fnf Bovide.real-time

B TR -
transmiiundinieshet the Qe chfrShical @& ok N TR nBTROA FRIM murdiBRion costs

P 8{5 g% or contrgls the timng bet ween transni ssi on
or PuBlit SF'ePRO8° NFH Hrhioh oeyicartinas st ichaee faecamickt (iweN) As another

alterna6iQ8 nﬁ&ﬁﬂo@&s&%%a%f RUR B HRLiBn 1%%%@1?%&@’ ﬁ]%?r@ qommand is

within the data ¢omini cati on networ
'TGCCIV@(XWptIhé datméorpmbmcatlmnetwocb miﬁylpmaﬂy,l the mysdseom Mayndigains the

combllg@olg{%ogg#ghﬁﬁtd?{a 1h TLhee (%y ?ﬁ‘}' asasggl{a fi gﬁﬁoeﬁgh g‘%}tg{%w(}r}ms’c until
an aclqmwﬂedgta&ltfotﬁ recepiNst thd trengpiiodes bkt if CecBBYd 0RALE @ia EBmunication

netwo il?@?(ﬁ et ween transm ssion bursts so that the
C system 10 (FIG 1) can provide real-tine

[0085]t r acﬂﬁe BGxilidyY OBbitomR is Bbtisddl ahd YRIWdestaSorPfo? %ﬁ%&%f comectmg a
control the tim n_glgo mninmze transm SSion

Compuﬁ?\‘i dpviesio thrirackedamli Lan sootoURs ARk forma@plemambwzadng perform
tracke& Dk&ahdeMR tE@RToad Dim H%H (PO%I&O%'&S@ P.r%t@ Qafd %Ioﬁtyé FatSbuffer 76.

er carriers that c rconnec
The cgnpmﬂqledewgﬂ mey hatai p&sonaha)mplﬂaesmtebﬁﬁk ey patiet, aypersonal digital
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tracker tag mai ntenance or to downl oad conbi ned
position and tinme data fromthe data buffer 76. The

W@ vpree2 devi ce may be a personal conputer, aPCDUsHOOKI4025
conmputer, a personal digital assistance, or a simlar

lef:ldir%enedg.ggl ?Eénce)% 1?19 gr?]ﬂ%%\g%‘lrfaagﬁ%tg?ﬁg p&'g( ﬁiucﬁov@ Tebs 39 e generate electrical

as a tear
powess hEpedldrculeatay I&ﬁel Shvgeneriates mmmhpovw\f&nm figint. t ubes 82
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convegsidd @otgle 4patied cofninEcARaHNRAS! Mmdldae act@kitioh atdrocessing module
f‘c%lgSI ng. 8816 The ovver airflow levers 84 and the sol ar

49 areFeractst hsderpf e hgevng 30 ®mysder and act as

[0088$ UP Pineffent @lang@/‘@ﬂusﬁgﬂéﬂ Ci§ Sn®Smbhtient bt a%‘aﬁl’éér ¥ 8Qording to the
per pendi cul ar td the 1 WO 2005/ 02229

concepg L s Dyantion 025 preIV@@slan@t@u gece @n@tra@kwe tagria chiérelt imgependent

t

from térx]% é)?t%elf \écg.f.rgéc' (F))% @g ra&?ﬁ%ﬁté 'u.fxar " o#el Oé‘g{a%ergraft 9{111%)213% %%Ie generating

mechayesmes atgsowtia@rtnto dad trapkeetag fitselfh Fblgdsﬁamp[l@ @R éter\tig I will include

.o reference.ta FIG. 9, for the odi nent .bei n

sl GG e e S SO D8V S CRar L PO S ey ars 54. As

air flofaYPerd oI uGaL dl&i@néaﬂ ﬁéﬁwéjﬁs aiatddt BoPdditichlat Ib&z?er%%i‘ce a solar
proceSS| ng nodul e are shown with the top

collects iagngly S80S raé%?o}er@aldefl coslP tracke te. & hardup, battgry & (FIG. 7) is
1ntercbll1ﬂe\f',f%ﬁrvﬁﬁ{3tﬂeb Qﬂ'k%uﬁg%ﬁ&j bm’%ﬂ&{w mBddIE 36 KeIG. t7?‘5111‘£hm the tracker tag

according to't concepts o e | nvention.
12 to ipsweacosdtynt npt:re‘dqn ofi th@@aqkhr 8gt Thebatery mgy bs Seémtllvelelrgchal ged by

neof BE SRR P AL B bl P B g o

aucralf:m glvand Sfml?ﬂc&f er watfwrcheeb urltfaakmig?nfdrmlaﬁm sérier ﬁ; $EId. .1) or other
or_exanpl e, tracker ta Wi i nclu ai rflow

PPTOPEERBFE Y Bt AY U r g, Jotéimshn HsoersirayiEhease includes a

multl(ﬁfb@tlmanﬁhirssﬁﬁ QMM JeBMH0R aBbnnd\end a?a‘aﬁlof—GPS’ ré@nféf‘&lﬁf RF two-way
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radio ystem pasiage. gbiaisogwinddbat this sebadimenbfarae ﬂmtrqggmtag Ewith a low
proﬁl%%axa%}?a&e@ [}?s\féﬁjﬁdor@& b RG &o@:ﬁ%ﬁdﬁ%s?@q&ac kup battery

I nt er conn € power source
[0089&AnNnd Waih\refesermn tovbHol 1, 4o t(lEIefﬁbodi)mant bhing debaibied athk aerodynarmc
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naturq e g e Syl Bl B uptR S s e mahean S Eae cdeess
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larger%%éﬁéﬁ rpl&ﬂre(sﬁé)\%n he ﬁﬁuﬁiﬂéed'f traBRRTAPIJ & £ LiRGat *s%'i’so%ﬂﬁ@rated in
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FIG. 6 n%ﬂ @i ds natedrﬁ@m ﬁhéﬁ;erfm@soﬂna traclen tagnii2gnayore phydically and electrically
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poweisgeperafippas peensiligfiated frear ein anavgt B@R}jéf 88 tubesansihthe gelar collector

panel,ltaﬁfwleﬂ ok 9%%101{@ 1tg'fx‘tterrl}p tlid ﬂo&%%hﬁ%eﬁ%te%ihﬁat%ﬂg? f&k\@f :flgllfe Q%E generation

tracker face usel age
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isolated fromthe internal systens of the aircraft.
Thi s insures independence of the tracker tag at all
W 20980222pD091] It is further noted that, whil eP€T1ES2004/014025
tracker tag is shown in this enbodinent in a |l ow
- ) |
other B 85268 2 h AR RARHE ordRl DShe AERRRIAN Gl BRI oker g
12. Agéitionslly, dine fnackebimgri 2ithdyust atatled tas gaoursl vehivbtion 2 wavarraft.

an tube and the I col l.ect or el, as | as
10092} o Wi EeRRGe AP0 B, RCeny B fhE ap@Be Pt fmaprver 14
includesrangystein em@rdler 9eNerméssaying BRLHRAM3S AEcofyudtARdngnk 94, a data
i mpl erreg&;&ti?d. For exanpl e, B@t ot limting the .
warehgpreiPsd NG seied Frayle s | émgéph%rmcp@mmu@nowtqr@pe 102. The
it RE QST il 46 B e i
oo t echnol %ﬁgﬂ agr?gfj c&?ﬁ??kd@%&v%ﬁg%%g%%%éﬁgél #iifation to the tracker tag
12 (FIect) uspeoeiverihe egnbipehpesitiovaad tijendatafiporthatreckegegadt The data
e .0 1 r i.abl e .operation .of .the
B ecl 505 B8 AL ATDERBTL LR 04 B g s
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{,{)0924% ith reference to FIG 11, an errbgdi nment of the

more ol &G ﬁvn?wmwsﬂqwém?e%ma Wele 48d g Pagigg sxsten.

[0093F ONtTHI Web séer OB iNEIESRG sBCo SV EH ﬁ&%%g for d?sp%%ﬂ%t’i‘é&ﬁfg‘ iRfdrmation.
8 aTile-

link 94 a data warehouse 96, a Wb server
The Webrsgater 2801 capignation wishthedgttiirkense 8 miningthatag dapoasset data,

7 . ) . . vi _ .
o BT E0k7y lf  ELEL LB 053 oo
infornfatip, fo1 ynemiidring cupvessent oé thonatichdd @dSi tl).orltenWebi seever 98, in

. da he tracker t 12. The data r ehouse .
conful B8 Qb Yt BG B Gt o Bl e B e tacking
infom::jmibﬁ aéabf]sﬁb)le 0 irpgntiaiad ues sethe ndﬂﬁtaring’\ﬂkﬁlﬂﬁ(fHQZQg EWB§Wia the tracking
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[0094{3 ystBRldat wAShouRE 96 Al Ao PME&Mhe RPHad, RAYIING SV Bment data
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. . . ) 96, i ni-Ag
o e, bPRRDURLUND b G Sl S SUOHE R ND9 T wes
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S L TS T LRLA E ECAe—
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| nt Me 102, selectively makes the tracking

[0095} ny FRoierue de<8 comngtignariththe elinnt seramygisaties injerface 102, may

lectiVBIfrbRive e S idehlifi¥htfbnt lackd i
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contro\\dsheys be \pesedo8n rrogremnjedniottinomions ti théeéag prafile. The programmed

s R S DL Sl Bl R SOt SR Grammed
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Web server 98 may sel ectively receive |inks between an

asset and el ements associated with the asset, as well
w@g0sezne: ated |ink information, from an aut hoPCEE82004/014025

user. The data warehouse 96 stores the I|nks and |ink

. i nf
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oo e T AP N SN B fOP S S G of g pragfammed
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[0097hr og

therebodiment baiagideirsibph ﬂtwstﬁlagomﬁer Pinglndesa qopwpaand and
controll Tnddfe FYASLEM &%%Bf?fe 1®f1. ¢k %gmﬁfd%ﬁggﬂﬁglf module. 103 processes
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(FIG. 1) by communi cating. command and .contr ol

mfonw% matpir‘a%ameé rll@séw%%ﬁrfpg thertagprotidg. (Incleding spmpgpd gad control
?rcﬁndéd atr@ it rfifeﬂ lu?erls@ﬂhe gbﬁtdﬂ?{g‘?fe%ts'ﬂr(l?ﬁﬁ ANER an e-mail

he ta of | Eree rm ned and fray
message topmoayingd dddmssmmmaied Wrth(dmtmc ortag IA(HIer hparidaenymunicated via

L Tl N ——

storedpf el Ihcfsséﬁﬂg syetent 83 tvathin the frackimd informatiti Beﬂ'vélhle fbﬁ@tneval by the

r of j 04, configured and/or edited r
trackeb i 1 (10 B TR ueli e eSS ity o5 fomgnbiiad g idependent
messa88 Mb@%)@%de? (RE! kﬁfc in@ﬂ sér?*lc@ Efcﬁldel)a tek 00984 ge kbfvice &)rowder etc.)

command/ control nodul e may package the conman

for retgigyal b|the frapker a2 dRLG- rh) éromtbgﬁw SprYéternieYideins f or
‘[00991 he thage REBbiintent E@%&%&ﬂ) el or I‘ijnzxggtgcﬁfbﬂt i 94 mcludes an RF

nf ormati on provi by an aut user o
antenmmaoliS omilvgragesd s 100, apd m&nct})ptloaéieamrypmmpnobess ﬂr@&sﬁ@éﬂ*‘ antenna

105 et il v ML ARERAT 6F bbbl RRubEE it B from e
trackeQ&g(lQ (BIG. 19 vimdaka sonsherivatiogetwiors 18 ¢RI 15 ySherdRri teankceiver 106
nmessa maybe storedlatherresalngsste

: he m 93
and Rwaflﬁpw Hrels %w%wiw% copred gpiggpation tp ghe tracker tag 12 (FIG.
1). THeeetnEﬂyEH Byt prbdRs K& is Eﬂ%rﬂal?al(d: h& edktypt and/or decrypt any type

tively, the nmessage may be conmuni cat ed t
of commtmination rtransmt@agle resivpricley piroaddng (lfogmatiem senvmaum The

oo RSB RHL B | S TSR BN g Y Sy 12
decryﬁtredir‘ﬂoirhmm&ﬂﬁ)ag Erosethe iteekqprtagy/121 eAltelfn@ﬁ)%j' theetdrgption/decryption
proceqs:;r@g dpyseeli nt b%ﬂp & (9 %xsy%tc Ithbe(:"ccénnbIneed position anﬁ %itlﬁeogata rece1vgd from the
tracker tag 12.
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antenna 105, a radio transceiver 106, and an
encryption/decryption process 108. The RF antenna 105
wa@pasozatdD transcei ver 106 sel ectively recei veP€T18S2004/014025
conmbi ned position and tinme data fromthe tracker tag
[0010@]2 (In! e edbolinfent BbR s CRITAHMIC el 2P, RatNBE
1). The radio transcgl ver 106 and RF antAe%nértfgm%{%igS <8 cgmbined
positipy aliine steigandina | Hha tegiessetéalernert Gnkitableoi 2t @dathprocessor 114, atag
dat EJQg‘ek&é ! 2 e, ®NCI 0 ecr t|on
asprr Gtess 10 a%ss%{:{j stoﬁgg %&11% é%%%/ne P%a?t?ifté’ g&é’ﬁffay]&p a data
mining mwyoqew]é& afd a:mpnn [re@sionn24.r "ﬁ]ﬂsmtﬁﬁlﬁeﬂ pdsitiRCRidMafe f¥rage area

f t
110 ik (RS LR SRR St BEter Shp drtim o feplysttoqI(FIG. 1) via the

commnmwnmawébns to the tracker tag 12 and decrypt all
tlosfromthetracker tag 12. Alternativel
[0010f} ¢ ks i A

ét‘%/tﬁ??t Hikdele § bt steres theripkeand m@@fmyatm chlleritaddy the Web
servertd8. OBk Nl frbﬂlethg Qf?t@k&etg R9%) hild oﬁllgiérl% Afh{%%%ztgg éf‘%ﬁ%‘é?ﬁsor 114 to

received fromthe trac er tag
associpietiie satiupdpoaitios and goedet with thhassetrsb didit meset ddieinagbe generated.

Stmﬂa‘ijlg/sﬁfe hkﬂ%q’ro d&t% agéa& #4 YR leglglgt of %T‘Oass aﬂo%g tl?e dC %{E?rlogessor 114 to

St OI'

assocmtagh@smltmed postidin hnchéimeatatzewitl Zhe dedlaitaoRhACASAB: data may be
rea 116, an asset data

{ t
STV e Y
elemegtatTae lifik MR ehapbR 888 8estBlo toWeforf FBE o, E%%@%at%n%db‘fthe asset

d The conbi ned position and tine storage area
and eleraentidalds t he conbi ned position and tine data fromthe

r aaker ) jcation |i
0010 DB et ST ad e Pehf o FATIERHEE rrodSy ofegompress
comprgs;sgd wmhuntdupmtm andmm&)dldtze’trmduﬂwmh &f thé bombiREd B6sifdh and time

S T O T —

to resod:\(m[h]sn&d and $inid &Hﬂa &rdhé havBeidhel draWidr rﬁa%( hefsasaly GPs #J?%{r}?n and

ime GRS o B S St § it DR P
represéi’l@hg ldpitieCRapfudel dnd DtitAS g@n@% tﬁhg 86;1‘% ﬁfq[ﬁlﬂg gz%tg %é{'ntaat st four

and tlme datavmfhthee enen
GPS satelfitepbor 2% falp aenserentingletifude endrniiindd (sequérirer pasitionend time data
t Y CI ated W,t h set an _ .
from of m%ﬁ%ﬂ% P RAER A e 3RS PALEE o it 2535 i dhe Rotving

algorithm poparfopmed esthe tracker tapgl 2g G]‘Iltera@olm&ﬁn fso bfer@e$8ine dafddssociated
withX?{IZe ddtat a. [00102] The data processor 114 nmay
i nc e “4%at a deconpressi on process to deconpress

[00103¢omnemedr aoihicnReth pRSEdhON ABLH1hRE nlaks g or XY datg, the data
m ssions. |f the conbined position an

procesqﬂ)azgz? A8y Uss ke g@@z 2% Ygfatade dgtecheventsaelated ik thqagaosmon of the asset.
The da!eﬂi)fr(()’{feﬁ%lw | ONcRENES thd &y e ﬁ?xta#%ﬁr ?%t&%mé&]% Z{ QXY coordinate

resol ve position and tinme dat € associ a
limits tp defegtesertain gvents. {iheypeswf SRStsgbatictn badaieded t.ty the dgtabdcessor 114

f to.FIG. 1 al gor 1 thm
vased SERSHURSHCRNENE L SLELEAGRAOEL Croe IS 218011 A,
addlttomidtygd:st of delected esreiits Iaﬁg a[!;@Spdsm@Ib aWpichIW ghat @tdFMfhts are
or. XY data representing

cmmnulméﬁafeflJa %Watqﬁbﬁﬂ}t{‘ﬁf& % P &Eﬁt rﬂi“’fﬁst?ﬁ%?q“ “Bpd cen pemmunicate
suitablél @3b@mahdPM AdspbiRSto thir ReectEdSewat. el’[‘ fc%ﬁ% {3 {kﬂf Ip?(?:h'g?sor 114

rrg, er as descri bed above if the
selectiviely sieies eotpaier vent dase eloag wath qsggnaj_egi coTltrl:anad gmmaﬂmdairs@data

[00104P € P85 probdEo IAU e ARTOGY %I‘o%gssemhtehcoé S5 rpc>s1¥1on A Ftime data,

detected event data, and link information based on control information from the controller (i.e.,

25



[00103] Whether or not the data processor 114

cal cul ates the XYZ or XY data, the data processor 114
woreops0sx91 he XYZ or XY data to detect events rRCHUSZHOL/@14025

the position of the asset. The data processor 114

e RN RN R R T

detected e\%‘ﬁfs% Sorintag dasasiee datet@dioe dlebient dia. dlﬁteaagixlamzﬁsﬁmdsd in the tag
114 based on. positi.on |nclude§the ane exa

data sioFiie GBFPoli G e GToct S 5 IR the o SABRIogRye A 115, The element

data 1@5@&'6@1 Hﬂ)ﬂl@|eletni/&@&tgfsto?a%%%?éael@oe"f%@td&a@ﬁlﬁlr@l 6cR9$BI BlifRs the tag
plca Y, the detected events are conmmunicated to

data, astws dafg.andror elsenilataasebor date rrguiirediey B Y rierisn?s tinopylate one
or mm?eﬁoﬁ@QV\PeB IS ?ac%ﬁ?@f £ugQnmands in response to

et ec even the data processor 114
[001 OS}e I éﬁ'tel ralﬁiryprstecssmfsl 2dédt cqxtioeail éf/x(epdbrt ﬂmcessajgomgnple1hhr1ted the report

onbi ned and ti
procest e A R pr LB ST 118 a4 BR R 7P DReRie JHAGHD fsetreports,
and the SlHenedht PR dlérBent adidrts] MRe ABbA procdgbeMedneMedatdd #Merag, asset,
and link informati on based on control information from

and elempentaegnprisdp fhedilg perger 100 f(y steepemn dr gxame, the tag reports may include:
i) raw 'CPH #ﬁe T ijﬁ'%ta E’i God AR tiHE BARNS A &etﬂ&tédaegrent data.

pr of 11 nks rom he tag/ asset/ el enent |ink
Other tygislof taganpbrtscm g pebsidlee dics examplosthe tyngs oftasset reposte may include:

1) assegﬁ 08 1}1) 03)%93{(5%%1 ?g%gérggogt}% 1\%? cattl%}.ﬁ ggcgérgee rg%gtreg greanv) location

and it O Raebatdout hea,adpketatitat dsings eff eods€a) lob8tionTiel thheireliph stress

cont oL ST TS SL T et o 1age 802,120y e

possftﬂi@t Por ABRHRY tH%' %&’ele@ﬁh@re?@ﬁ?ﬂw? Mndhaded iy @@Mbﬁﬁgg,\t/l\z operation
he V\éb server opul e one or nore of b

log, uﬁ Spetanilen w)rlaeqthownd ﬁfr@rlﬁrﬁ@%ﬁed {58 10 dqcatipie andip@edn hazardous
area, %ﬁ@ﬁé& bnd fithe! 5 99151‘59 qﬁllocéﬂon ra?lﬂ%l& ng ﬁ%ﬁ %&Eé@gcokﬁmon and vi)

the report ” processor ective
locatigr auedsesf uﬂae;pecagi slqtmge nO(bhdr &opes epaletmsnt rehatsams elso possible.

100106 e P FoRES oSSR bR it bt Befion 2y RnG  dbg gracione

infornidt@entRfer 48984y be &ﬂdr@ﬂ RRPlact EROfraditibil tahierafiilog. Similarly, the

server 100 f For _exa the tag re o ts
operatipog mayihs al?orsef torisaesshe E@éﬁtlppgfﬂlgmpﬂaﬁen 4 the gperator log
may %Yél&@é kd fe%l’hc@’f}ﬁz T}dd'i'@orﬁﬁf)ﬁ@t 18R Aldother gﬁ&l‘ﬁﬁtrgﬂ)r?&ﬁﬂﬂ identify the
Q her type of tag regorts are al so possib

numbﬁmf hewa st adreratthas bygpeabows 14 %fee?@mmss@wdyl\domqveﬁ éthe element
is a fl]{% )[)aﬁ'lgc&} Mgircrﬁ%)e{lgﬂg r£ Hcgtno glgi f’l’ll Ilﬁ h_ci) egt?egsg FOA(E?OH I‘CpOl't can

In res rIC
identifnthettotabnimbdrafdrodouibie angme has )Dedbm e)qiusedn toalmigh tpressurefdonditions.

course, v ocat n, hi
AnothZp T BBh FengRrop1c S DA RS T AR P OISR Ricaspasiategioonditions.
[0010%] OPRABEembIRREntHeRROdrRASBE WaPRIes OB ales @ data applet 126, a
possi bl e. For exanple, the types. of el ement repaor

map amglen hedutlenan steaspgsmare |4, aﬂw%aﬁww@m @@dulm 132, and a
tag/asgér?/e%gﬁ%i 11+1g:91 ut/dfht rh@déﬁr% 1 31 3G f&iﬁfﬁ§h[ﬂo@lﬁﬁi 32 includes the

C tlon e 1 n aza ous area, Vi
set of[\WWelapagms. dihd titackieg mmlm@tmnsteodw 1B? peasegs trackdng i

authoH%eg)gg)i%%{uggrs%t%%‘Bog%égr?gn @\h Qt@:p e ) v?e?tthfz gﬁeé)raﬁré%es s 8nse to client
user sélle€ticils 20d msstbb@sente{@ﬁi Qﬁé oi\blbﬁhtfyche Webtﬂageﬁs S et | s

n ajrcraft, .the asse | abl e fromthe trackin
00108 f oFhesA APRIER 12 Angdate: f?é 6 8- ttaé‘l’:gr eEs PRErespond to

selectfo‘h@ ghd deghdts a.'h(&{lﬁlt)hzécpcgrenﬁhs@i I'Bypidkily! A8 tra AtdrBfAtion module
log nay be tailored to replace the traditional flight

operation log and the operat@or og may be tailored to
replace the traditional pilot |og. Another aircraft
report could identify the

pation to an



nunber of hours the aircraft has been above 14, 000
feet or pressurized. Mreover, if the elenent is a
wo p@bs/0p2ap on an aircraft engine, a | ocation aPdI/UB2084/014025
in high stress condition report can identify the
t ot al
152 ol PABRE S 08 SE0H05 R T, BUROSEIA 130,
supplezmﬂtai gﬁp}nts byeriaik eafths naapdbpthd &raqh appbet d2d emslsm@pmnmﬂtal text

provididBoiche R conlet Wl TSe P oBoq HOI DL GRS it type of asset

being 446ced@ FolBinaN®) & mdZ§orade ARA 130 ﬁ’fa@%l@d@&lel&Qno@ of a street map
t racki ng i nfonnation nodul e 132, . and

136, anagyfiatingemap |18 Rentvatar mran hUtd wili mapn 42 @dl%zbreerﬁ@lenswnal (3D)

sy et DL TR e PEAE ot 0 132

[00109} esEwtrsar appddt |1a@mamﬂofanhto oovidingthe adatidronpp €38 olaneppropriate

use t nmon Ior ng, d ce 22 (FIG. ia th b .
web 438 For Hoc R B sk Qalty B Riebite® hob podiir b elfful g ¥t a difforent
map. e elsérﬁ upér@sleatts edlffdraltm@, the SHplet migl eha)A%gsGmam page to the
ata a et ar e

0010 28 d
dlspla&élbe rﬁ% g§1§H§?1 @sa%g}?a 13¢may é?f@ew GHeindag asset, and/or

elemeh€AHE SHH MY 87 Wbk 9@ gn& Jpl‘o%ﬂfe iHRe %ngﬂ We%gialgE by'deBwilt. The
tracking information nodul e WO 20

Web rrgg magpeadit (e 400 usarapsalggh ad,(htlm}al pr difleremétragkingdnfrgmation. Ifso,
the da'te{%)ye[}?gb Q&EXﬁ(ﬁ rrg%{? F&ts%fegtx&g aglﬁggqp]tegg a&%?dlfi 9 ?rgg

graphi cs ove
[00110Y ﬂh&ommpdaanﬁhﬂm2ﬂqanﬂ¢@ﬁmﬂmemmnnahdunmxmﬂbng@ﬂbﬂmﬂmnﬁhe

b dat t 126. .Th t hat i
cata e} [ G RR e PGS et BB abing o Alncli wieghouse 6. The
XYZ @m@bﬁmﬁ B&a BRoEE & 18 diee BES@plet A28 BYd fhe ehtldfe BA@nRAkion module
re of a street map .136, an aviati_on

132. %@%p FRRpet 14D gengratef an i¢pRFentgsenting theaX Y 4 péng?q%lﬁg B fhgimap and
overlagg' fon éﬁé&%h}f & ogﬁg %rovgeh% th%ﬂ%@l%ng infﬂﬂl’?actlomoﬁhé@Zb ?\/Iultlple types

rovi he map appret 128 ma f aul
of icops way 8 nepd; hewall aacélonngrdiashiag Smdetizar sa;b&phi@ pitritattes of\meblcon to

symb(ﬁ}%g%gﬁfta%rgn{mcﬁg ‘g ) atgsomat {%{1 ﬁ{ C?s?e;tr 2@5 CouTsgL O ngany nﬁ‘}é{ Eeéfxléures that can
be mooi'poﬂ”téd 1SWeb peges chus aldo ﬁe irﬁpléﬁﬁhteﬂ&pprdvhﬁ thaﬁacﬂsﬁ)xﬁ.g #fformation.

[OOlli};ﬁS & b %zpéwhgltﬁggveaajg&eté%skg%lai% Eé}; Rrgylﬁpi %‘f(t}eijZ While

FIG. BEldodd RotlidduddEesfial ind6Ye28bn, @b SIENbr &3t Bo g\esfiﬁ&ﬁhﬂd"ﬁmé ghR also be
war ehouse 96 and provide it to a given

overlagbom thetmapraia suipgpe b&gfeorhd\ﬂomﬁmqonﬁ pred datq @ﬁtadalélénaltaésets can be
overla?c?E L)ﬁ e EHﬁ g Jga{&glngg f“cir S"}gfge Ak @iﬁdéﬂc% bﬁn;lp 51%1’119 ercraft The

responds to client use
ﬁachn@irémtnaﬁns gl ler léqmbailymmmtsi pargiuyg arfdoObad)g dfithe map display so

o a5 BEANGH OB D TR, Ml S oaL 1 o 2, (1o

[0011XYZ The X¥ebpeesidri grmty@lftsiuyuﬁaud@d 8nd bpAmdrbeWdRtpages that permlt an
war ehouse 96. The XYZ or XY positi data i s proyvid

ed
authoxized; yser F?afpné,gﬁlreel% 3294 dind ipfremation k’rfﬁ@ ta gt bt ekt module 134

worksTREbt; ﬁnctﬂ@%%wthﬂﬁ@ oﬂ@cﬁ RRENED 55%@5 18 %Bl@é'c@ﬁl%%nﬁﬁnd 1ﬁ9<rhlformat10n and
representhg or XY position on

cmmmym@ateag/tg the a@gwgmhouﬁ:a po.dTlsp sgwm&]&t’é@ typicalbemcludes Web pages

[ag |ple types of
1hﬁpécon§1%%?h%£8&§%§5%%ﬁ%&ﬁﬁgtéﬁébpg$*%g fl ashi ng, and
[00118] heWithin thedst of Web pagng] ths clidnt teh:etylpwahy hdsaccesytvhettual formation

ert ai tions 00|ated
providigRatifiiots meroda e » e andlot e, SORE megrasentpfiniing
assetst@trRr R298H déferd ©AsRe HabBleRIRMt 8k dfachnM Ay HifiSrical data for
tracking information. [00111] A sanple map wit
several types of overlaid i2%ns is provided in FIG
12. Wile



FIG 12, does not include textual information, the XYZ
or XY position and tinme can also be overlaid on the
worzpsar22e2 sui t abl e | ocati on. Morever, icons anPCTHESZ04/014025
for additional assets can be overlaid on the map for
f
asscis s GIEb T (hgo SRR, et B Bl Bod STRIch e fiprganmple, i
tracket 82 dnyni mtdﬂ;ns pep] anet] §or|ca1ay| ngangp, ahuﬂlmmma@ thé adshteandagacker tag is

wpdatg] &) B ot 4ot Bonhe Grdih v iR ShiaCioy 3 5 froridilgpeler ag and

data pERRNEbOBe n¥Rithakéritad. HUAESIOEBE tRickHRLFOME R RAB@Teports for the
that permt _an_ authori zed user to confi gure links and

aircraftical bp gp@praiendye. Sirelaflygil1ai tHRl nussy for ég arcrpbioriigEezgpens to be

remo%@ pf}f)ﬁl &b %&Fﬁ[ﬂ’é}@ﬁh& 1efiohRnbBEr RRE P thd B BenfEhta @@Qﬁéﬁfe ump is
| ect t and link i nformati’on an conmuni cat

compnehertsnfetaséom@sathwanle hewsen 86, clephent Wed assetr s epd98l.al so

i ;1 udes . \\e 1 1

[001 1%@:? h]%?h Zééaab ‘[t d%ig He eh? ﬁpe% er %%ﬁcﬁlgeﬁ%t&g reports storage
area 1{1-‘@,%&@6}[ I\Hbﬁm sﬁtoxtage argel4@®tn %hleln'at@p?rts dthragedreens, aiﬁigﬂ file transfer

yRical!ly has acces t extual i nfornat provi din
modulgy i Hoe g Bl Oéﬂepﬁffq TEiAVaY asa?gsseta%@é@r cleghgpt ggports Trom the
storagB lireRBFYnds Neteaidsks fof RBoEONGSE Mte Whb bdrbkigsg Tﬁfﬁﬁ(ﬁ# $hib & in response

tracker tags and el enents to assets has the advant age

to selestionterunaiastsi fryn Mheseligh usar vigat\Weh page. 27 WO 2005/ 022292

[001 lng / IH%%%Q&%em %Es%hﬁedf"ﬁg cﬁl:x@%@fﬁ#rﬁm&ﬂﬁ%n ﬁ?e‘fﬁ%e 102 includes a

erent tr er tags erent asse
netwoﬂomt%faambﬁl‘-; an iIfitemet inteafokel54 agumncuaed aea oaditd a sscurity check 158.

b t th t .
he Ao Rerart 1 38 Proy RS Al inl e a8 BeRnealis Reippek in the
tracklﬂg Ingsrafatioh metvtdte s Fehodxar n%[d?ﬂiedﬁdv&’k ihteffaddlisRinddy dohBedt s a LAN,
and data éﬁr ovi ded the new tracker tag. ‘Thus,

erelq%?» skolh cierrestriak delgphangs a?wlfao Satghite rBisry sOF Gyt Aler suitable
commBhicafiéH fetGBik. PELLIRRRES lﬂﬁ&%a\éQS4 gkd%ﬂé%rahg type of@taBHﬁJd interface to

punp for an aircraft engine ens renove
the Infernatn Gecr siitehle interdangs tm@;l@ éltapleldg amfoemasidmeserer i é agd also possible.
t S
prrell, B SAGr 1R Gl U By SETRE SHEDN B o
interfacpddt.ed. [00114] In the enbodi nent bei ng descri bed,

[OOlléf }%ﬁsgcgl%e%gaéoﬁl@g%q glecinl%,t o Er%}% Snt g‘hlagareareqmres the

client @k E@ﬁ%rfdrﬁp@lbgﬁl sel@indd eTl%ngmlﬂi%ﬂné‘tﬁkﬁl 8 phdvidedtts %@ty check
nodul e, 150, The file_ transfer npodul e 158 retrieves

158 tq dgtermipsavhetheragrorotehe slient ysapisr methorizseh torratersthe el server for
for

momtgﬂn%ggﬁ&yﬁlf{vl%?déigﬁ@%ﬁﬁg%Itfé@lﬁl ﬂrrgtsi,l ol‘g)g]e&p@on\ﬁggre links and link

inforngasionc Thewsseopred anga bt mayf heoWeb-hased Iancémtay owsain wifernzatide Bescribing

e. [,0011 Ln t.he enbodi nent bei ng described, the
thetr%%ﬁ?xgﬁygtg%ma%l&rgg%b%sl TWEE face 102 includes a network

[001 117]1t éﬁﬁtﬁgﬁe&ﬁge todfiGl 11, eti e@tmpmﬁﬁr;scaaen dfhaqnoramnugaaﬁwmmc} 1)
rea 15 an secur,lt hec 58 The tvvor
dlSPlaiY TR agtechmap Sé?o\ﬁra@gcr m E%léaag%réﬁmpﬁ 144 and arriving in

JamesERPTNHERbHOTEAN eFHéQfa'éklhg 1ﬂfBﬁnatfo‘hal%|8'1§‘Qlo'\nH1thﬁEEéq%€nce of arrows
net wor k. For exa e network interface 152 may

Pom‘fl@g)ﬁfﬁéb@hlpég%toﬁmesto‘@mr eless LAN, terrestrial tel ephone

T e B
from @]ﬂlO&IgOdB§ amasto vy pewfY oslt Aldiaztd thepath fvhioh W<mld bdﬂelsually shown to a
ernet . r i tabl e terfac to,.,the trackin
user BB ARG (SR St TS CRECTI e topt bropBitp track the
the nonitoring device 22 accesses the tracking

information server via the Internet interface 154.
28




[00116] The unsecured area 156 does not provide

tracking information. This area requires the client
wais@s/ornperform a | ogi n sequence. The | ogin PCT/US2004/014025

|nfonnat|on is provided to the security check 158 to

oS L BB OGP Shu R R S SR B8t e
traclanglépmitaﬁctafn to configure the t ag prof| | e 104, or

re links _and |ink for ion. The ynsecured .
r00115F oW iaech AT ERERY é&ﬁ%ﬁl% URFiFRS Hiieo 0 includes
the trA3R&%4d 1, ﬂ&tratc %ﬁﬁﬁﬁhhﬁ& Sk W‘t@'ﬂ%’é&ﬁgﬂlé%hﬁ&mg device 22, the

services. th reference to FI
GPS secllitp censl aamp) éf’r,tthg RSN R, thedntestet A6, alealiutse telephomp metwork 172,
and a %e}llulag e%%h%%{?/%rgn a%wc'agrrlelgt %a}%{gﬁ%ﬁ cfcﬁl %];itormatmn server 14,
asset ﬂ@rm&hmn\nng d¥eive YAy kndl 6FS satedite manskelha@on rﬂ‘4oaremk |desrcrﬂb6cB above in

by the sequence of arrows pointing from
fefere@fﬁtegggq Lo  Janestown. [00118] FIG 12 illustrates a

[00120RP &hepionsl Anplembhteionfoftthe tdokihg ySieat @30 Wh erevided by: a data
arrows from Chicago to Jamestown, New York il]ustr

commupatien RetRRTCIS %@4 I apé aw@%%ﬂ inforaREamnety ork 2QELE. 1) (et provide
oI BEECESE 09, PSSSTTBoHb ol e,
is prond'Eﬂ 520 Gl edis4 G%eshmldg}epb@eoﬁystene afid inghnd dine demestripl telephone
el Priptens ShBERS! bl ioRed St 16 SR 1o systom,
Howelved, @fh&ﬂ §éreleds FrfestribBiel @hossrbptinnethbt plovalerregibnaiadoverage may be

I T R R T

terresﬁﬁmela%ﬁbﬁ&le@ﬁyﬂéﬁl deith ?@me@@ %"r@iﬂebﬁi@aﬂ‘}@%cﬁ"ﬁé @lnhRfnication
e PSTN 32 e Internet 36, a cellular tel g‘ghone

networlet Wo(RIGL7D), is amevided: &iyl meapelhéarekﬂ&@ph@n@w ythe cellular
£y L3 ki ng i nformation server

telep}%ﬁe/mﬁggea%v%}( #bnl tgg“ll%ng dﬁ\cu ce 22, and GPS satellite

[0012¢ bnshnehd ahbatim2dt twire describedcthe hedﬂa@mfmmamonmef\mrb Ag &IG. 1) is

o5 Db A SRR T By A e Blikfcresci

telepHoRBBYERIrE &t d 1aAd ied 1wlsbKodesyttelnG Hok evar) @il tdrRsitian@lephone systems
informati on network 20 (FIG 1) t regi onal

hat provi de
that peQyids iegiongl; coyerage By GNP bedgipITIIE Fohe yegiopab tragliiag system 170.
I dg 6y B PETN 32 and
s SIS IR 10 B pered M
the Intesmet 86t ri aI t el ephone network. The preferred w reI ess
001253 SR BybELORCEIE SUSERch 5L it SHERDAS s
trackedytag E218hd hradkingy oordetioe gevaal 4, clovasages, Iifwmbmtormg device 22, the

o B e it e LA S AR RS 160, s a

182. Tﬁét&&kkfthghz ttﬁ'c%ﬂ@@rﬁ@nﬂﬁioﬂ@éﬂvér 1BYssBel 6, AshRsrRi Reice 22, and GPS
More specifically, the data comuni cation .network 18

satellitgpapstellptions24 e e dewsribyd ehpve dnraferente to &l@phone net wor k

0L L S P TSI SRR S D

comnitnécativandtivork 1 &dF@Gnh)talnd a nadm@mfomtlpﬂ h&wotly 20 §I1G. 1) that provide
TN e e N

local E?]‘feéq»gﬁ

provil& Bpine Wﬁref’réSSU_@mI 198, am&aesé/wlrmlemet EABPRONESOS yisd ®ire line LAN 182,

However', other terr estr| hone_ syst ens
However, other local netwmis suitable ?or han I%Eg wuelesg/ data communication are also
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that provide regi onal coverage may al so be inpl enent ed
in the regional tracking system 170. More

wap@siotizenl |y, the tracking informati on networ RCR0S2004/014025
(FIG 1) is provided by the PSTN 32 and the Internet

.36..100122] W.th ref | G.. 14, . di. t
s T e LS SSREERA O o b BEAY o1
Howeti%g o’ihﬁr lobﬂ&;eEW@RK buighbl o hﬁzfgi‘hmtg Eaﬁ&bdiggiurﬂéh,tiloF latﬁa dAssgdssible.
, the nonitoring_ device 22, the e e
[00128bn e SmbarinEat Opthgirentas thefpckoniag b & I g igludes a two-way
radio %ﬁi\ys loﬁér}lél% 3808ciafAdvith dnPtcrakB 2Fhe-ml%kérr‘t%,g‘;ﬂ%@ééiv_Eﬁ%té—‘@amsmissions

rack ntornmation server 14, asset 16, nonitorin
from the\GR®sadlliteandh prdionsof dielaircraficagn deeieteamingd fzzrnéheeGgg data. In
. | e . .
sadiif 38 b RREy AR RAFERab Rl ERE0 ol et acbsivp B om a racking
infornpatiowi seledr by (FIGd &) @ansaditing ahd adceivingredineigaalkdit {(dakiGartiglly via the
....and a.tracking. nformatian n rk 20 |G 1), that .
Ticiugy G STl T GEE P F PRSLEreD SCRP RS R Tk PR e wing or
fuselakh 8f AAdiRraF0 B BiheAb 8 dTelaieoktatléh, 6idhGs adfonicbiles, trucks, boats and
provi ded by the wireless LAN 178, wireless/wire |ljne

trains) tharaeksT tAgas prafeably meunted an thetighgnde ofithare yehiclepnkgratt to permit
. 1.ec i | . ' ' "

o tn 8 BERVS TR PR B gk RO ghes: A ciin

high @E1 WS04/ BletGdEes ppesiid] ef theHeackemiokiingKY Afwordindten(X being

.. he rk 20 (F G I.S_pt.ovided by the wire Iine LAN
latlm%y@el%l\?@%@fie 25 #e?el?‘%%glﬁldﬁ st wor ks suitable for B
[001287ndAddigostalyatheariokierite@includess adid samspiisaiant eadio receiver that can

[001 n one, enbodi nent of the invention, .fhe
transy HERerZ log@ﬁarzm(pﬁ?%a%e 56+ PSEmE Gabe i osi Refefhafprsieer tag o

other bibilPRELAITINME Y AS8PH, MLBidWnk BatdNteAdrb, dtHitind BElow earth orbit. In
tracker tag receivés data transm ssions fromthe GPS
esseneg the trackestag ang bk Fvistsnsop spprorhihe dirgtiongggeivrequery pings from the
e ¢ . _ _
gL, AR SEAT L0001l oy HLAR v o ping nd
then triggeriavhamactensnols tof edranamitted¢& thegominmindcanmath satallisesystems to report

FI.G .1) transm ttjng.and.receivi adi,0_ Si | .
the X3 1pcaiGhingka AR ensblsT R i Bt B eb Pk tocations
to a hibAQlekfed ©K 8dcutarg, drSthp bRfee bAE MchBWwitathbrRmcautyg Nf HedRogrammed

' or fuse|age of 1a{m aircraft. For other npdes

of a wn .
task ipfo eqnsrapy Fenert lpetiony the tracker frg Welbi pdsosremmadseqymge.geport the
const@ftdocdibR FShe ABkd: tAE KRA tha%hb Jodfih SF A YirdRHNEREN@Rehicle or

the high side of these vehicles and craft to permt a
watertiafie of sight to the sky. The tracker tag receives the

00157 158 TP L 58 B R 5 e o

temp XD ape andichuats @sar{ Kobsipngenthidvd dftickeparticubrritagkdr dapg Fouekample, the
and Z_ bei altitude). [00125],.Additi.onall t he :
ok it Rl el Y SR e 28 G Bt Hdhreimtl efoliydgrebicle snd/or

watert@gei ver that can transmt the XYZ location in

programed tasks to communi cate the_position of the
[00127} acRegryption ang daigicruiprespign fachpiquesveillmaipigin the pecurity of the system
vt SR e o A LA bl by A B By Lo o v
"TrackerS tiefosmbtpors upygeint, by hsifgwideloavaileblsi and wliebly tpitmglogy, such as

frgm..he round. (i, tracking system server .1 .
empifef tnfapell, B8P Bycor oo Bl B P EeGEL {fl iifpgation canve
effectivlly tridiaiittéd argigeceivedohial 8 destted $ével Bfsdcarifye transmitted

to the co ni cation satel]ite systens tq 6%erpor,t %he
[00128Y7 Tht hesish tas anbiie. TIPREHINRCEEHE PIRYIAG hamqoption of any general
aviatib® 3RAA8 e ot Vil dle loR RARL&HR XVei1dWiaalds WS asttRe RadbeBflg has line of

degree of accuracy, on the.order of 18 inches of

reliable accuracy. If the ps®mgramed



task is to constantly report |location, the tracker tag
will, in programed sequence, report the' constant
wo omanenm of the tracker tag and thus the | ocap@DOSWH4/014025
the aircraft, ground vehicle or watercraft. [00126]
sight 10'82&KY24F BnébP Eﬁgh‘?w%e%% 35 #s€ the Nk dai8Syvéhid reflect the last
_coordi hated point that is projécted on tenplate maps
positiem that Heertraskerstag nvas caposed o dige of aighty doméxatrpe, pa fioint of the hanger
tracker taq. FEaqr,exanple, the . tracker.ta il
where {8 i Elart, Mhunl VonfRE R PP s i orrop ot ceta reflets any
movemiefitCand dcatigi mreal-tirebofars ael) brouna veliiclepdrtwatérOtiZqlipped with
he " ni%%{,pti on and data conpression techni ques w ||
the et @Q_SPP@%WISY% of the system while at the sane
[00120] MeInGinéi b RGEEES it!i9 iSRS fhRed 14S8: Sa@BE/®ced on every general
. .authorized entities to receive "Tracker" informati on.
aviatigyafqratt prjorie ta};@-oﬁ ad|the unigid mivber afilie fratkentsigattached to the aircraft
; : It .S, 1 | . :
would RERDRNORY o 4T Wan BTPABY e Yty PR oBpgiBh busociated with the
aircraftnf ormati on can be effectively transmitted and

cej.ved with a desired |evel, of security. 01 The .
(003D F ekl e EREM Gt es s ey SR ko B Vi sseinbld i
a systdr@Gabvieathekbitinytogeik fiRlpositvh ahd fafambsdefflan aBé@RNE ound vehicle,

vehicle, or watercraft., worldw de, as |ong as the )
or watercxlk &y hete iRdke PPAd- dhe sdysyalsmows brpkepgown into the following:

PCT/ US2004/ B34 028 nemkightmd eoﬁvta,fsi&hya@é.mzj ne of sight

to the sky is lost, the "Tracker” a woul d refl ect
the | adt pbgiatacgwisitioatand peocessiagdd (FlG@g7wasd exposed t o
line of sig f l g, i of the hanger
wher e ?he a?%@rcg) 'ﬁ?&g%ﬁgm\% idc:f('g',n})br watercraft is
[00138} orBut. trakiker tagriachall "endaglato b beadhsd divgctlsroy ¢igebh ofinke aircraft

ﬁlselalgg %{nggf %ng ro? gzlaiﬂtrclﬁg% ar?é\}stalﬂt%n%:ﬁlgg Lg—;&gg&;u%%ggggfyhéf%ee electrical
and/orSBERh{caN g steyat SMhede MR of! tharl@pG AR O diHEBMckerl the lafitonomously
i ntended that a tracker tag be placed on every general

collectppng pressssas alk fen s Biordeing & thariscefts sravier vehecleysir giptercraft and its

hey t - a t ai : s
opr ATl 87 gk PRS0 21104 posiions
infornatipn £ fhghexacorpdiatiooal rasswera trectolibttd. t Data isatored afithin the tracker

130]..The tracker ta referably.c rises thre
tag for (R0 L e eSS ol AR T o Bk PR oupiinp transr the
data afd frescti®ed hainadhiahed ivitebwenl by dirkcticbtagiamitt the Rrad@iiflg information server,
th \p/zg{rfonng}pce of%ﬁn ai c;rafér, g{lound vehicle, or, )
or the gafamay becollerfethuy wal-HmeHhrangh oge of sevesalrempts wirgless iterfaces.
These Rit@#f8s G0YR willd & 1668 afl aMédigity 1. Power generation
and conversion 47 (FIG 7), 2. %ata acqui sition and

[0013%)]_r od8 s&npgry4 sorpgpitthe wientigefures thapanepag gﬁth@gimzqttiogmre as follows:
diffeﬂéiﬁg%oglﬁ ﬁ%eg A%Lée% t%% %ast [:RO flrg  f §§/ E?%%Fﬁgla{ %1%1 blcc)efsln egrgaltéd into a larger

ached directl
systemafluetoafstlowfpusiEle agevicgli feyupaweredpply dsalar, pizes estat bowardseneration

is inten t.0.. non-intrysive tao .any of the o i
and bagle PR ER e 4B P MABenihr SRR WS PPEARS -4 Gdg a high end
0f+85(9t3?taﬁcaél$eﬁﬁﬁ7érﬂ%§ &l altedés. acker tag aut ononously

collects and processes all data as it pertains to the

[00133; r clhgrtrackejrtag ifacapap Of secebingaP e rdeiaadnd tgprpriding and/or reporting

locaticg)gﬁ{(ﬁt'g&gc%a?@g?iggi g%gptééﬁd?dgﬁawugﬂraaéo%n%t?atfo%c&lté{ﬁ{e. These

communications will be enabled to display location on a video template, such as amap 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
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informati on so that exact operational paraneters are
collected. Data is stored within the tracker tag for
WO niosoengat i on t hrough several neans. The tr acR€r/USHE4/014025
has the provisions to transfer the data at a
o e eu Pl A bl 4L iRl Bbnfibdie n the
world g theg€Y 8 ¢odndinatealon taimap/cHartdpigivided ¢hetfackenteg has "limaof sight" to the

' [[nterfaces. . The i nt.erf s _al l.ow wi or

sy SRR OS  B i ving 157 et i ol of
[0013¢he 'Bal iraoking @atent, edvii@tcoadl® apa starflesdly)iiftepravethé GPS system,
Irdi are alf follows: differ] nﬁg fromthe art of the past
ridivipy, atelfite, R¥iera §Tqu8d-hagrd flecompanieation heysiose Gindt g Interet for
commiuficBtidhsl 8@ Vurresty SHABAWR 5P IdhBbhRVLBFRE (%)?eferaﬁlryv kfsfems that
. ...)ife, power supply (solar, piezoelectricC wer
individuatlyrang ingace and coraekinielizadt wrapnannehhatpriovideystete of the art location -
. i.t hs iti af ian (-40C t.o a .
in e A0S RIS SN 008, 1ADELAL L0y B i
using f@OmB8ly ke ptrsak eompatgrsi s anp dathlcapdfle diaplay dbvige BRSigh Internet
alcce:Ssdat a and respondi ng and/or reporting I|ocation and

ot her data using pagi ng technol ogy through a

[0013§jomAlight atatDRoBédtieh| ietiniqdRess vibeMBANi 16@0AN Wi tehofBig data
e af?d ed to, di (spl ay location on a video tenplate, such ]
accumg@at Wﬁﬁaltﬂ‘m%l OF B Fequireq pypprogramrped @plgpg)@ag @1sg§pﬂlg:ogporated into
n . . A .
the syStbAN AR @X&lﬁ%@,oﬂﬁilaﬁﬁﬁ’ Hﬂ'dtré‘crordﬂ%,%gﬁ%gﬂﬁfeg%g eg%'b?féa@ 8fa to predict

di spl ay, ce phone or a \Web-
fuel pewppengition) and; rslighibye sen Pe colewerbhad evalytedt for kerviojsg denisions.

s 04/,014025 uld use a W

st 3, 0,205, 08221 EETL LRI U 5 Y

use oft araadcelerdnagieranyasotitee type dfhebration lsehsofl ThheieX¥abodiment, the power
_c.oordi es..on a man/ch r 1( rovided . the tracker ta )

senef R S S5 B RE ShE ! Bhiog s o L BCKEL LA s

indepcplere, fof @BEIsytae. apeitddr AbEr Wiy GhEMacRECtaBUan provide real-time
i npeded). [0Q0134] The tracking system advantageously

commypQatin i Pkl gperitiopalppairenmenial papsetaysthenvgh a passiyesensing device

i ; - tel | cat] .
on an SRERH g YLD (1G5 S8 SEANIULERLL A of e i,

groun¢ vehiepg orwatanceafobecatre-the trickdataatiaseparatlyrpagered and not under the
er. syst .that  inpdividually are in place _.
consof BESLEEABLY, SYPLEMINRL: yhRLA BT BBl 87 Sy, Do
associdthé wathtthd wadkingyystehmcan@aldidplayd o Rerisussdoaimet déWées (e.g., typical
disol us&rs/subscri berls to have access to exact location_in
isplayselound jopePastis; Al BhpRTENTelgield ferasmamiprskBipistaseessible over the
InternéN talaBleCRRDRLL athARIAY% AEYLES HHAY
nernaccess. [00135] FI i_ght_ dat a po%_%cti o%ﬁbt C ﬁ{tggltgrsldlfglrlthedam
(databgsepwakchewsing eadtdigrbution theipisr being matived forcaded, ainerypted and
N eal-1i equi.r by _nrogr anned t.asking), .
compleoBut | FRERL ASKESU i1 P BEOH AT TR tores
users/sakeombers, onviagemas ¢eiphdadseand e G ngmpiiters \a theTteatet. ng

npiti.cal. dat predict fuel .pu ndi tion and. ,
roo134igP NEgF el Rt E bl eiboiieabof e bacefee T2 iotudes the
power S@r¢¢ Sid@ndesios nfile 475k Ahth @bMnuniddBoh 1Ak K8 N nd £28at& 8uisition

i ntegr atg a GPS and environnmental sensing téchni ques

and proqrdRgROL We 49 uskhegowansae e conrareipn srodaledtIsperatop pe described
above ¥ rafbRh&d toOFI@.ef‘GSD g‘he rdggli ! ﬁisﬁmogi({/@&?:esgngﬂg?(ﬁ}g? '49° selectively

_generation for , ranscel
receivespapitine ardting dath dronr GBE eatellitay 260 (NI 83 withii linedf site of the tracker

i f t SYS St.at ed ,anot her h .
tog 12, HEREIRANT ol 38, YO ool S0 i At af Rhterbed above in
referencertb aFliG. oper @he datl scpisition Bine Prédesfiag anBdhee ot MU d8ectively

a passive sensing device _ '
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on an aircraft, ground vehicle, or watercraft as well
as reporting the location of the aircraft, ground
wQedsoer92 or watercraft because the tracker tapCT/BS2004/014025
separately pomered and not under the control of the
f I f | ,
comnfiBleSLE tho cHBHPA USROG B8 i W3 36 AL e Moploatign s 45° oo
generﬂbaiflscmiged%}ost/em reﬁameﬂae t(le Kb [7Tayithe data coammsmonmmm > selectively

ces s.foun ers,
wansefithE et Bedbogient Bilirs gt SR Gk it RubRERE Lo g,  vie
the dat)a,\/cﬁfnrhll&ﬁcatioﬁtn@fvﬂﬁk 18 fFISL &) g?é@bﬁllyaﬁaé&ﬁbe@db@% ingefetthBe to FIG. 7.
esign permts the systemto handle all the data

The f?aaaaﬁ%ma%l@l P ok SA8radscaffgeitips Eomand angd coptel informatieny from the
traclqﬁgﬁﬁblﬁ%oﬁ%&%p@g FI@}n‘H %éﬁ%ledﬂ y38des ?gg?ﬁmqg%jeféég@ tf) FIG. 7.

p e tracker ags a create ays 1 n
[001 3? ]al I I@rtleﬁdemlapdnmsm’o@irgubm’oﬁ@,éh@d@m cpugensatiadik 4|6hmnblsles the RF

PRAE ers._vi a i pier net 0013
e, O ST 8 5 Bk i Brocesor
The RE actkeria ﬁagradl?.) traryediveles0, talﬂé enp@\pﬁbn/awppte)rapﬂ)cess 62 operate as

desrEl 465 TR Fe o SR e b i it

commRANEHorSAH F&Rivand up Y eag pRIT18Rau g I‘Hesgﬁﬁ %@ deiﬁstructlons from
descri bed above in reféerence to

the tragkiggiisformatiomsravesrlddELS; 1r)g’1%n§‘mﬁxém@b‘3 thpeg- é@tl.swmyl (e.g., POP3 e-
mail s%x‘%/gﬁ'( Eﬁ%n&%/%ﬂ%\%l‘a es?tﬂ‘céil?:tnaﬁeg&g ey e}”ﬁ?ﬁfgtt??o s ?Jéalﬁloﬁiet% éransmlt the

combih2d pasitiony am:b’mab Idytario ﬁmswkmgtmﬁnmamr%mdél (FI@nl)ardd described

time data.,as.descri bove er enc F
sbovel 8 EoyfBirRa B RGeS oA B b ioelife siiBe, d6 htugfk processor
63 mSe hlectseleehvely 3RitMR 2HRbLNZAZNE tBGHPSRBNA78d 48D of the tracking
communi cates_t he conbi %FF position and tine data

information $eEver d& iR DAPINGHLY i that colein Genditiens Jave ocoitred. In the
trackef@3QDIsROHn ﬁpﬂ@ 7l ﬂﬁe§e%€(ftﬁ’>ﬂ§ Bal Be Fﬂc@lfpozatecir fﬁEihéjﬁ%@essor 70 (FIG. 7)

communi cation |ink 48" selectivel y ‘transmt

of the comfnliea 68 HHlEI. {7)-oln tbﬁ @Imb¢d@enlfdlwg @eserifedt umf rﬂmgletwork processor
63 to bgHRi H%'cgﬂm‘?tﬁﬁ %ons’l'%er&jétls ?Ftloge eXt&h@r shtulg ﬁogﬁ glaced in a sleep state

conmuni catl on ne enera
when detacoirmchicdtioue afemat eécgmedl C & hisopdrintds the trad'd&f:‘ tagall2a to 1ncorporate

o R e SR GEh 175 G0 2 B pover

Source(fd G 1) generally as described above in ref erence to
7. [00137] In the enmbodi nent being descri bed,
[0013§]1e Indhecrabpdimpntdsiesiesqribed, thgdatp aequigiben ppkpreessing module 49°

includ@fh Ty a?@e/ngﬁ 3di @p¢ fe%&%&%SV Q{Vﬂg)gmental sensor 66 conE'ol device 67,and a

encryption/ decryption procéss and a netto
contmfbllex)@&s sbre GBS anfEhea B, @GNS eemiveB 65, enattoumentahsnedn@, and control

d enc [,decr.yp s, 6 a
seic SR cPRAERSIAIA AN LSBT BN BIERES) SRR B A sncrly
receivpd mlq&scrrss&%ogmbﬁ Ciirhy, @byl sctf][csbf d:a4 esdesciabove &t fefdtende@o FIG. 7.
recei ve an updated tag pr.ofi at est
The C%‘rt’i?g E’é‘ftfvﬁ& Go5HE F%‘Fﬁ élli‘l%‘igwsﬁﬁ’n@ﬁ@ Bmedeipénthe data
comm%ﬁfc&t%n Hiﬂi 48: |g@ner$])1¥ ¥4 dhowndh P@Ga’ﬂpl e, the e-mail system
- server). The network processor 63

[0013§] so%féqse@qu\ﬂ&oye mﬁefqr%nceéo Bl theemvitonmenta] sanaersifi is optional
and 1ﬁa mcﬁl(agmﬂ%e& ?13)2% %53&1{1@% t}IpﬁT%f %gﬁ%ﬁ 0 Iﬁ%ﬁ%ﬁé;&%@ggn sensors, -

formati on se escri
temperetmﬁecscnﬂms; esnttamogaugcm rvodtage sénsersgpteasum@d yerdbso elepiticulidd (e-field)

d Th Kk
sensode B 1R FRACICE TR GRS onert b PRy B apeReY | (T, the

envirodGRABI Snsbl S ﬁebﬁs@éﬁt@&ly doitRfidiRhioFons 6F Mefe dfhng iy fe ofkbnsor.
to notify themthat certain conditions have occurred.

In the tracker tag 12 shos3 in FIG 7, these
functions may be incorporated in the processor 70
(FIG 7)



of the controller 68 (FIG 7). In the enbodi nent being
descri bed, use of the network processor 63 to contro

wa@l2at08/0z2uni cations permts it to be either sPCE/US0OA014025
or placed in a sleep state when data connunications

U|r s perm tr 1 ta
oot PR v S e R b Rk ar i b afiy 280 pifpaventty
changs op&tiottobyRickangart. eSigiltie, the Eemtollet cBBE‘ ca@w the posmon and/or
. source gp 138] In the e%godlnent bej fcrl
time qafe figm ea%%%.%ﬁe titen24htp HredSYETR GOy 4guig5ly changs operation.

SeverAlNGpd @€ detbBBd HemtAALIEHNGAAFe inFFe ERRIBIOHRT da@@acqulsmon conditions,
envi ronment al sensor 66, control device 67, and

and datodewrlpadeonggions TNwTver, afher Aembisad pegieon @r@etim@datw transmitted
]
oo RISl Bl RO ORSR, Bl
associated twith deéafctdiﬁéveg’e nérca iiejlast deaiowadozdnd proc es S es
and sens data ,as de

r0014PE i lee g S diankh i o7 sPSabon s 6B U8 o Nart up me

netwoBlEpRetdsied I wiR TR GGHsas chdtR iEHABY E@%f@ﬂ&l Hak BBenacRﬂﬁgured by an
|ﬁEChtato the data communication. link 4

authog@dém qfy? heigackiRgiA TR ST ver 1 g0£34)- 1As na@&&ma’é@ is found, itis
reme\%g%\ffeché Het%%h@?ﬁ‘)@&% d]t & HGRonfmudiBgeLiohé LORMeALS ™S 82 Qbntroller
i's optiona may | ncl ude one or nore of various
68’ nmgaﬂegh@ﬁew @Ismnddnmbtmhﬁngs vosriaed om t]geeng\@ rteg profile. Then, the
conﬁoél%gggr ?etsgoned Sens ’ugr?c: :hl%lggne% %{%t% at% \%?ﬁmgg%gdg ?%[a download
condl‘adini % mmaﬁc@ﬁnh iih e?]xﬁént pﬁ)gmmnné@n@ﬁ'ﬁmronQUEﬂEtdoﬁtralﬂﬁréfﬁ >mayusea
arameters. Thus, the enviromental. sensor 66 .
date o B FAEHR 1O ST A TR OO @OB OGRS a5 i ipgoordance
with i@fcuseh %ﬂmﬁe@@s%g@t%rgz 2ROorGTiEr B2 @04/ {3d 48248 download condition

sensor can be used by the controller 68

to wailsoumelt et up r’ﬁheen%wprkamc@méé Juidnen ipstregionge depatoad g the data
currerRlé/ &8 tb?atﬁg ebnt:dfr 63° 1o ﬁler@ricﬂd%mg&}ﬁﬁ?fs g%nfvtgt g@ E(ggig 1). Once

use osition and
comnsiateatibnst fos tlﬁdfd)ata dodetoad tareestatlishath dhe chsedlae 68 gommunicates the

sore G B Pies BRSS R PR Bl ) GRLEE Ry svor 4

(Fu3m2nd|t|ons and data downl oad conditions. Moreover,
en conbi ned po i 0 ne da als.trapsmtted
[00142h thq srafeqdumgn %mrt&dgrﬁqr}bsﬁ té%?qp@io lguos( m@ﬁiﬁsqnﬁor&aefessoﬂ 1

storade Ml 1482 th&il 74, 108 an 8836 SRARMicARnAnterface 75. The sensor
assocl ated w t de ect 8d events since the | ast data

procegsonii] traid. co{rmomqqﬁonrmﬂttbnﬁl’csl TeeqivagdS, ermronsental sdnaeiged, control

devwé & Ss{o% r(feg/%g 7&' %ﬂu a(}yfﬁﬁoryﬂl 9 se%(ﬁ’futnkuﬂﬁ l!l&?mteﬁlﬁtzwf I%nd data

praces oné
comnmnafatlble links4® e ermecsiofagg uiceide B2 arludasittho rdlamebilﬁfm‘e% ctfacker tag

ident o 1ot e RINe 17 Eo] oren BBt oB o rd FRBRBARe FIC: 7.

The t%@&)ﬁ?@sm iffidRp @oﬁﬁiﬁﬁﬂﬁhﬁﬁﬁgﬁu&ﬁﬁ RssoeRRdr with @hm@g in state, data
e controller 68 jnstalls_the new programe

acquiiien, ene €4t AeWeleAd apsldiipnis 4s Rl aneariopa gther %\f@ntSéhatTh?en@cker tag 12’
is prog{igfrrééaqg QL. eFnB8xill agfp@g)ggt @Q%p%l»hgésea‘% ld%ﬂ%b%@ ahge ih Beference to

ata acquisiti ownl oa condi tions
FIG. 1. Umncorgpropeaigidata apqlgsmmn eaditiqny thg sensmeptocessor 71 receives position

. con ' y . dat.a.

and tigelyfadfio B e 8ReFaR5T Sonbinst e AR O By it @lidime data o fomm

the copdshdd p@@ﬂuoﬁ and ﬁmetdamﬁalﬂasbhcﬂﬁbl‘jaﬂeﬁ denoenbivddigositios and time data
cur ramed instrucfio controller 68’

in then%ﬁ b}gﬁe n&&aﬂpwala@o% 5%‘140 eongEL hy SPSEPEegessor 71
up the netmork processor 63 with an instruction to
downl oad with the data

34



currently stored by the controller 68 to the tracking
information server 14 (FIG 1). Once conmunications

wo eosoe9riat a downl oad are established, the coptT/oki0e4/014025
68" communi cates the stored data to the network

selectﬁ%%c%?ﬁ?ﬁm@ﬁe@’mé &gnq%&? ﬁ%llté a%ﬁ ’[]E]fé [31% 442‘]%1[1 ﬁl% laif'iﬁlg)uffer 76 to the data

(i on Server
cmnnemhmﬂmmhnk4&e|ng descri bed, the controller 68

des a, sensor .pr.ocessor 7 stora devij ce
[001433 At 8%@{1&?@ ];E%Efaﬁ‘ﬁ lfgs L P chit ?Wted to receive
mfonhzﬁicﬁfﬂ‘r@ﬁ Q)nz %r nldie aﬁﬁﬂ’ﬁﬁi&goﬁﬁ%ﬁﬁé Sdnsdid nhénifoR certain environmental
communi ¢ tflon wth the S recei ver 65, environnent al

and/og gpErationsh chaserieristics apdia fanswyit IfpiFRatige tORF o8 nyme asset/transport
VehwEUéE}n'ter‘Hé’wéésQo Rtrolf FertaR3 3. ec&W&&@h'd}r{hé ALLE bAGE: transport

, dat a communi cati o orage
Vdnd@eﬁh@éﬁdmmﬁmnﬁ@d@beaweﬂmax@pmuﬂﬁépSaﬁpmtmadknmedbg&wﬁad«mmg

) a t rof|I
2 o A o N 8, B o i
eventd: zh;eod;uﬁgd Wlthbpd:ratﬂr%ﬁ thetr atﬂ:estag QﬁﬂﬂﬂﬂSniﬁﬁﬂatidﬂlSﬂ‘dm el 28488/ transport

. associated with c e i acqui sition,
veliof} R SRACHE DA B G2 ot S FBRbog T Rl control
condi@MBNSImilAdY, thd@adkbRBkan’ fnag uﬂezsensdrspd%[tﬁﬂlr &M EAirthOdata to identify
detect. The auxiliary I/QO port 74 operates as
asset/ganspet Bekclgiserieo]; |Cﬁndlé¢>@ é"rlilé &ragler tagiptily 79 wep inckile commands and
1nstru@tpd}fs%9§obi%§e% vQﬁI ﬁs&%‘s%dr{ {/e%ﬂ:lggd}@oi &?ﬂm&ng a§ W ?%19 Eha{nﬁ% in state,

processor /1 recelves position “and rom
data @Ssmlen,eande(iat@&?w}domb coreBticdsebasaioP&npoddtedtahbpidet one or more
asset/{i ne data {9 fSore t he conbi ned position and tine ,
Gateota ]ﬁ 39%8f|vely stores the conbi ned position and

[00144] rrencbama combgicatédnainpitdce r757@ay Uppkndnt FRRG@PWIratiBe and/or
ition, the sensor processor 71

dat mnlo 34
wircloggS ook 5959% %glzerﬁgw&a@m@wmme intgrdpeedpiiyRy yire line, it includes an
appro abeand Henepaly d’&%ﬂtepéb?hﬁdt@[b V@i‘@ﬁjcchﬁﬂﬁni@%(ﬁl n;f(rf)f?)%ls to the

he data buffer 76 to data communication ['ink 48.
sensoy POLAS)r mﬁéhea%@sp@@mgﬁﬁvms imothe aspetirinspert ¥ehicks. Similarly, when
t c i.nfaor
e QBB OB ISP U BoLSCR AR oL LSRR s ot
compaihi¢ with ccanmunm:anm@mtocohmcdﬂmrsempepmtémahd the correspondmg devices

. characteristigcs,and, to t S informatjon to one

in the SREATHERGT WeBRICAT R AR B POl o Aoy the asset

commPathtiel irteificai 75 AP empenttint QRE kaitdbdd) typk dﬂ"'\ﬁlréif’tfﬂ@tand/or wireless
nd/ or transport vehicle. The |nfornat|on fromth

technol e (GIRGIAB PP B o8 S <riaraie) DBESs S8 B4N hes, USB, cto.,
Bherddt 86K STRHRG2 ARERKbARNLLD Yor ARG N State, data

acqui sition, data I'bad condi t1 ons, and ot her
[00148kt e"HIEe@nS@\mmasSOaﬁéduamr@wdm thé r@ph/mg algnntiuﬁn tlseribed above in

ack alag nf QL el o)
rofersl OBl Flafepuien Wi B SedRbl Dt s sysor ampepipr 71 may
tempotrdrily ktoectke t‘:orhbugedﬁosﬂ‘n‘(m dndeinid daya wbisetenbrafing BRI YZ or XY data and

assomtafga t1cf:|?%aﬁ:§3§r{9g !Ehegg‘zz &lchgga[ qqﬁ@ﬁsocgg;%ytgpé he?cﬁtgrg%g%rg{e@g 1s stored -

in thel @eNburfey 76am38hé Eéx@é&%&%%l@h iaPsep =AM 21 1508 ﬁattallp gﬁvrged The
The tracker tag profile i ncl ude commands an

combingd pesiféan anddimesdate ¢emmbmigrted todbg éatp tcmamlpmatlow bl 48 imcludes the
XYZ GPXYrcf&ae&l%géotci 100688 d%@lﬂﬁté&ﬁ O?% gsgﬁ %nddt%édata
Ooa con |t|on ase

acqui sitron,
[001 46}\/ e ritos exmmde,néﬂhe byvitdnenamied s@rsondfie implaim ettt d mahsfoaniof a vibration

sensor 00144 The .asget €O ni cat i
senso i afceltr SR 1B, SHRT dSTEoct o SULoHier LT R claf Bith vibretion
measupbrh@ltelssthe @Qﬁﬁfdn@;@hsﬁbﬁ IR dr Bﬁmﬁﬁé &he &RABIAHS @RI G0 may use the
interface 75 is by wire line, it includes an
35



appropriate connector and an interface adapter
conpati ble with comuni cation protocols to the sensor
wEe@seszer and the correspondi ng devices in theCT/US2004/014025
asset/transport vehicle. Simlarly, when the asset
XYZ SOXMELE ?(% 488! aﬁhﬁfo%glcgv&ﬁg fefhtdy oedig ?)8%?61{ of p%l éége%s T sensor
appropriate rnterfrace adapter conpatible w
processonilinvapireothe XYL ar ¥ datr tbhredtammined X WEZesSXY candinate limits

identh%%f'iin oe(racroeS a%ggialg f%ﬁ;‘i}?ﬁ?@}é@@%@@@?ﬁtﬁ{ﬂgﬁqg Bgtgét certain events,

such ACHahgd Rodidte, AL a@dfdftion, CRPTEGW 084, QRd | aBdeRtrhRRrt ARhTBRY control
_inmpl enent any suitable type of wire Iine and/or Lo
conditjgnse |Mete spe@lierdlyl Higysensaidrreresng N aribaefestyiicy the asset is i) in the

proxiff 0% sl B2 i d GRSy DR W riny Sty rdous wea, v

in a h@lagdewe eteh, v)[20@ W] potite v eh 8 destipatier s8i) off7dburey vilih obarthg a high

t he..r.esol ving al gorit.hm descri bed. above in_reference
seess SR 1) CguRheigh g Ph SERECHROAG S Gobtenfftl BRERASe toss of
altituc&ﬁir}g tpependNsSeessivk inB¥aseiedtpde 3{}119 iyx];ﬁﬁ@mﬁlgthﬁxpecteﬁ stoppage or
. ..tonbjne osition and tinme data.whil e generati t he
Signifigyp S5r Japy 4F 4 %ceeﬁgeg aéPf‘fgé%Fﬁ?‘?tWé‘- agtﬂss.tylzﬁ%e’égf?%ewgﬂs may
be sp&ifiedYasddaBedidstaes 8sh L@ sitibABdAR HawhR g SNRI Ab&ArdnkpdrBvehicle
stored in the data buffer 76 and the correspondi ng
control gopdiPmsyp dierteg Aroanel 79.i Qe celsa afditipngl gunes of Hetected events are also

porsafETAEHReS: RN VA SELSAMUCRER (8 (08, vorwin

tempetktia, siradh, asEage] pteedhre,iame edatlldsématspadl betittamspatwdBRSe sensors.

sition and . tine data. [0 For ex le,.i.f the
10014R S T SR el Brgedon T bt iR Spekiisd iy pgerammed
instru@iotk Brigtih @ tageiRehle T tALRElHT GMBEEIn stakke dsRN®hisition, and data
processor 71 detects events assocliated wth vibration

downlgad sondatienstassasiptedwithiths GF P drsibien ¢ad timeflalg o fdifionally, if one or
more SXAMRIfontdl REnSBRBOL RILPSLSIQL. tHel sRYr PYRRedsBE 71 3RtdMR the events
2005/ 022292 PCT/ USZOQZF/ 014025 XYZ or XY data to
speciftidtiethe paeftiningd distractions svithin the éag prefile AR tojderitily drangé in state, data
.tLhe . r r. : .
s S50 o E e SRR TPl tice 75
implehientedl Sor tedening finfeenatiort fremoormanase andtt/aandpoet] vehicle sensors, the

sensolieQr;rfg%sg%t’lg{%&q%{'s gg e'}r@%gt %;%Fi%feigllilgfhé%r%ﬁ?‘ﬁgd engt a%ﬁtlgﬁ%{iit)lgsin{s}iﬂﬁn the tag
profiléled & ideWT 8o ehass @i sthieodiSPRguisUHeR SARIAPASWRbad conditions
conditions. More speC|f|caITy, the sensor processor_ 71
associpigg idk dbe opRH PR aseidransport jvehisly prnsossy oMarpeyproff the asset
commufiRhfiof irﬁ&f%% e is! ih%péérﬂerﬂec{ St frhufch B %riﬁﬁﬁm'aﬁbﬁ td sttepﬁansport
proximty of a hazardous area, 1V I a hazardous

vehiclacesiyol vigviats, th_qs@ysop piagesson) df_;jcctaﬂld egentn ateprn:d ily thieprogrammed
st SO e e o301 B8, Uoc LSS 60 UoRRe1 concitions

associgpep erithahe bitgoréxsre 88vivehnh@sd seisor 66 aid/ordBe oxd Jr more asset/transport
. experiencing excessive increase in altitude, xii)
vehiclg g PPenci ng unexpected stoppage or significant slow
[00148PWEyRall¥| the kerREFHSHEREr Al SRRATeLy 8BLES folsitRR; tirhBESA sensor data
types of detected events may be Specified as change

associpted syifl deteciert eveatsuick ias iclange dasigted doialaea@dsitiamdlata download, and
vehi L ; ' :

s BRGSO AAL GO B0 s

combmed postian endaffiime datpdbatiibbiglizeddot fraakiiay. | Mike deteotefl eneatts associated

. ith the environnmental 'sensor 66 ... VihQration, . .
with Valzeh ol oo PRAFROT v iRy fPetsnf detctled Sepdppoiated with
positi&ie BSPAiSE 1@ d6teAHHE tWHotidh 9P abt théehickdr@as ePSeHosld bdgd® debélving the

In sunmary, the sensor processor 71 detects the events
specified in the progranmed6 i nstructions within the
tag profile 79 to identify change in state, data

acqui sition, and data



downl oad conditions associated wth the GPS position

and tinme data. Additionally, if one or nore
wepoosioznaent al sensor 66 is inplenented, the SPCBFUS2004/014025

processor 71 detects the events specified in the

.. i Nnstr. i ithin..he tag. il 4 .
s S R AP R 0 B s
comb#edpbgeen eadinkidefas . Additiddadil] the dafa dsheisasbeith any type of detected

co nication_ interface.75 1.s | ment ed, f o)
event G bF Il Bie B8 R PORRATSEIGn it o s SEBt PP iegtprer at the
monit¥@hE BLBcSENGRGS1). the sensor processor 71 detects the
events specified in the programred instructions within
[0014Phe Thapengnrprocessordl teecivesoanintapdagd rantiohiaforartpryonhe network
procs G St R AL 508 A28 O Sccsorc
receiveethiecbemnsad and sontdebindavwetion by 1dgdeingria sethe eaoaihaysteoatei g POP3 e-

.. interface.75 is inmplenment for transmtti , .
mail Sl ST S TR 71 TG OIS YRRP RS iy reker tag 12", Inthis
embo@@En€ €8s cdiaiEARIUonRb DRES SRk o 1s ideleed % dnlemel edbssage from the

specified in the progranmed instructions within the
trackipg dnformtiquesereert (it y s spgit merage MavipgHicen ¢reated by an
ot g i / _
o205 AP G0 USR200 BT RS R OB oo
systera 93 etittin &resiproking ivfematien sy drior thooghi@) indgygident d-pail service

.t he -senspr_proc r. 7 | ectj Vv tar.es. 14 .
providerd IRl RE RS n e BESEHIR Yo liBhaly Bidelllninga. e
comn%bld faﬁa&gﬁﬁra]nigléofrmtism /am ¢he cafial ﬁmﬁpﬁgs :trtalydm pidaided as programmed
: ownl.oad, an sset/transport vehicle.contro
instrgign § B R g LR EBerHle S e be B Ak processor

63 to ’t!l'ietsllénﬁﬁbroc‘é%@p?ﬂe@h@%'béﬂ B8Rt i rﬂ'gy #ateorthak thénew tag profile
e

utilized for tracking. Like detect events associ ate

over th piegranRed ngfructioneingbparenpagdaalisler/9 foupdaie the tagaygfilsf/9 based
1 ‘ d events associated with position and tine
Onth%%ﬁg@?%§§% e whether or not the tracker tag 12' should
[0015B& i The smedvpmgessdre’ ]l BEnM0s 2B05@REAGDNS to the tracking information
P 2004/.014025 ositi.on and,ti data, .stering th
server G e S09PT PoRaRACHTHEY R g iR TRohT bR g 3 sencs
combiéféﬂ’pbaﬁﬁﬂn ﬂﬁﬂirﬁ% Quta @ﬁibh%bl«fﬁ&bﬂﬁﬁ@i}' ta%@diﬂlé ofabptgrathimed instructions.
.data_associated with any type of detected eyent can ..
Typigadly} HeFeRIeEPIPerseoid L cPRiels AfF ITAPSRISHPIUR ag’ﬂ&&%[aal@en ﬁiswaﬂmg fora
data dbGi1oaH ReSditiBel/Helde@Bled eke WikihdEp or SRRt tREn #RY¥#kGRocessor 63.
22 (FI'G 1). [00149] The sensor processor 71 receives
Thengafrdheidain trarsorissiat isicomibmps thersensos prachwsonél wey iplace the network
o] Y .
proo<BREBSREAT R of 0 A OAIARERL, 00 Lot pflesl ) ey
contrale dineehihgdothemew taglprafiié by mattingrfote/changginntate contigionebe detected

e-mai | syste e.q,, POP3 e- mil ver).a
befors AR nE PG SGrRE P T OB RECT Rt oA LG R ATp g ssor 63
providdd@hd héWe ke@rpré e td fhe sehsdr piticsssoMP et oERhs tHabBo Besm@Nstofile was
and control information 1 s included in an e-nai

foundyihesarper ProgpaseId MY 38K PgCq the Betwerk precespn/yin paleeppiate or shut
it down.- The e-mail message having been created by an

aut hori zed user of the nonitoring device 22 (FIG 1).
[0015The Eheresehsosyrbesssaray 1 bendoles weds dyinsyissiopsbant 9@th tracker tag

oW thin the, tracking i;nf ornation serve or, t.hra
1dent1£ﬂlﬁatf%aéaeﬁ8d %ont%atgﬁﬁ%ﬁkl%}n\g? ea%OB FEVER d%"r eP‘}ﬁ}hﬁe) can aséjo%;]ate the data
transthitfed kit th©fppsdetaedrickert the 12 a$epse@f pdsion Qanderimdeéata associated with
initially predeterm ned., e C n d.cantro .
detectef cpRdHieTdRr FHTIHE Aso ﬁ&lﬁ@é&%@@ﬁ%&% S Aettagansmission
programmed instructions in a new tag profile. The new

tag profile is conmunicated by the network processor
37




63 to the sensor processor 71. The sensor processor 71
may wite or mask the new tag profile over the

w@e@gnzazaed i nstructions in the current tag preéT/U82088014025
to update the tag profile 79 based on the e-nai

.es e. [00150). The.sensor progces 7 . .
o S BT B B AT P00 B i
the coﬁJ’Bth@d pll(a);iti@ﬂ dn@ﬁmrdg%qm%& Tﬁﬁa&ﬁﬁgy control l'ing V\/ngn the

net wor k processor sends _conbi ned positi nd ti
[0015ht aWﬁhdg@W@ew FUfF- Bo-rrsvpralRsip P f?ffj oDReES 28):2’0§F rfiAsher tag to
respoﬂdqt%talr/égl%;sek g ; eset cOARItRAlIHe¥ins b e 0B RheR HRORSER up/dset condition is

cont a transm ssions in a burst fashion gg
initiatedby,iferpxbmpleaactivation dbta icortthl deovigs 67 GG b5 NegbabeieRd04 a self-

’ i . o
N L e
failed! Dfeths egifaast psele feqirodls duiyctp trmeentphetionetf Wor delf-test as a change in

processor .63 in | eep state shut it .down. .
state RAGTOR GREI & PHAL BROGP B OBRALS CPEYBPdlal disspiFtot faled, the
proce&QRtdcRltBe 60M@A KM HBE sdlhRsNRW chatgeih ofatd RnbYiondaidde a self-test
~ for a change in state condition to be detected before .
fail evigaldisien 249)- d¥ites sigp 20R gr tpp £ H) tiearorsekpssiosrs sxagrangmed instructions

for a %Lgﬁggb m%;alt[f&eonthgﬁ)ﬁiiﬁ REYrd MR GRBSAL cBRent gggggbgﬁsw_ Recey

pro e sensor pr OQGSSOI‘ s confines
[00158hat With mfevencado PIGT 17,eannersbodimanidof a procsesnds) for a tracker tag to

cessor .71 agai n, pl.ac h et 0
o A5£GP AP 4P B PR 50k s e
trackep ta(gCiE powered bp ej(‘jﬂ@ﬂﬁe?e@amr typ/Bsstdosdition olf HIG L1 6\r/]vs tbmpleted. Next,
tracker tag. . jdentificatio ta 78 so that the .
the chepgecR TS SRR nrereEiB oS Grd ey fiiecit Saig pitions are
deﬁné]c_igﬁl Q%t Surreht BRSPS T hd gtohig% SRRION 1Rt &rfdspsldeds E@&er tag.

] ensor, position, and tine data associated wt
Typicaldy.cbe elepnge il Fetecteaditions eveedaiiagd jin teams of pogitien e, temperature,

i 88 5 B3 L Sy s MO oo

with the trscker tagoaskdt] aml/oraradspdrinechice. aNalesloat itlzet aditigintand time parameters

det.ected,condi t.j.ons al.on ith.t omhj,ped posi t{.0on .
sre asiSRER HETLT HOTAGh SH b PReradere v B SBapr Srrer. Offhwise, the
paranie@ir€ {2 RB&nden Flafe cobBitioad afy e e ith in@spenests by 20fresponding
for a tracker tag to _respond to_.a power uplreset

sensogse ride: ias b iR §Tate condition 3relepkRdY cPREARAkhaDg 1P Sgtaparameter
in the Qﬁﬁ&ﬂtttd ofiR to & RiehdudrBhi Bm 4 &fﬂ%ﬂﬁgesenﬁ bl \6ahd @S Phsition or
t (FIG 15) Xt,

e control device 67 (FI 15). at step 204 a )
time dadd. f The seasorpiroqewr inchedes ral goaithms fo epmprringisensqr, Besifon, and time

2 t ' i f - i
Ny
includihg algorithinetto convett thbemeasiréd das tndier the phamgters for tlsd amgparison.

condi tion sed on a self-test.pass,even step 208).
100156 vt 481 75, Preaafbage St o SRO g i G §roceisor wekkes
up frokeh SedSsthtB ENATHAbADR pRfcedsbests®] i the Bétwask Broc&etiyBtep 228). At
state condition based on a self-test fail event (step

step 239 the neipo propessoripgiages comapnicption e the saraksysient (§rgyd’ OF3 e-
. o} r i i 2 L. t .

it BE0SY PORRIS R SRS ey BRARARIL s AL, pofles with v

progr@@mel iBtrutfions Hohesskkatitedh fioefthe énddng infen@tion Bervgn The e-mail
enbodi ment of a process, 220. for, a.tracker t.a

systeR QBN B g sty s At Bori ARl hfertgic. Do

providet? byAin StidperRat elhail Ssepries pamdddrhalNekhethet pracdssrconfigns that
is.powered up and that the fome up/ reset co ditLon of ...

comupynigations bawegH P SERPIK REGESSOT FfbUEIHIGH SYHOB Ye been cstablished

(step e\ dir do@iniricAi8he sk 8n il RPat3%p)23 4 Gen oY SccB R RBE ks for new

in’'state conditions are

38
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e SRRl BT Bl B T b RIS e v

tag profalg foiths heken i Haked drawisfRétor viehiheteds ndvotandin@tept236). Ifthere is
OSItI on_and tine aramat ers are_ associ ate

Do neﬁfo@& Pk PreiiaCa Do gl ViR B3P-tHe nepET g%@?‘?ﬁé‘?r terminates
comm’ gﬁé{ﬂssﬁrth e iR B sHTBH € NGext Ohe SHRABHBroBsSt Huls down the network
conditions are associated W th measurenents by
processor (sepRd AN Agtepdisibe senstmresessdreoetiainyesleap siatlext, the process
n
T e T
condﬂﬁdmmacmaimes mmdhmglrssan&xgrpr@ﬁleﬁo (Fh& 1GPS p05| tion or

[0015 L gﬁ%g?rqzn : Sensort %&%eﬁ%sorh%ﬂ%‘xl?ﬁ(&zoce c{tg ?‘ﬁ[éaﬂ system

are no@ B&Eﬁﬁlddnth%tnéﬂvﬁ)rp Qf@gﬁbﬁfe‘éetb thetdaen écﬂaﬁnﬁrﬁl@z&idnﬁnﬂ@f the tracker tag
detect change in state conditions, including

and TefrgHI &tmr%3QT@ tSoAaREY tepRdoheasur ed data and/ or the

ra 0
[OOIS@El E&%{]g%%gfﬁh%ﬁég% g ?g@?‘%én%t%ﬁie Lel gg'vgéebrexéipezﬁts@@ 280 the network
procesensmpadsrtbeess g prdie sNexipthe neimoak Bﬂoeasomlameatemmmumcatlons

with tf(qegg é%g];szrg enp (R?epelégg pA t ar gﬁﬁlte t?x ne :E:oggsggf &irBlmicates the

new tagprbfiRit6 $he@AFO Pravadson had ehkbrtplﬁ@ceesolﬁahﬂts smm ﬂmn@’e)vcgk processor.

OP3 e- I bl hand - | .
S KN TR A -

the ta? E)Rﬁﬂ@ W‘?F’IG NS kGl Sestdride dé@?cet’fmr 15)%350[2@&'& 1B the sensor

i acki n%l nf or mati on server. system may be

proceftshé7héF§ éjﬁ}{gteﬁ)2§9)e MIG3eH nrhgwmmél 1t1$t§{q<1pwg0V61'Wﬂte corresponding
er FI
Progry epg%#eu%? H;s rriél e‘iegri\(/fl c@o Eﬂ%j\-}l écfie é(%%eigtrﬁy aﬁ%c%%g the new

pro grzﬁmméd pestruttias it witlmenain deeffahsnlbetierw pmgraHMadOnStructlons specify

SS and stem have bheen establishe
a1 AG s REl T En A o sPiRE PERERYE apfr Rt VD SIS et e
procesiSferfditisNopRitndd BEREGhs GBE CkandeOin fige dad a\é@usmon and data
2005/ 022292 PCT/ US2004/ 014025 e- rraléﬁt Q0 the tr

downlogd congitipns i ecoéange FithfRoeBETblae Py &P@@-Mk? lifeingipding the

Eip&g w tag profllefor the tracker tag
neWpEQ%rael nq?/\%@tcﬁ%l%?or not there is new e-nmail (step

[001 SZB 6) In anpthehembodimentrod thegwocasgfophedling a(charge in pigterpendition, a text
{ o

messa%nr%ﬁyﬁ leiélalﬁls% l§nes 1?%(1 ﬁ}ﬁ%cﬁa eo'f'gnegea Egst@{l ﬁ’l%ﬁ@%{loth?[r e%%ﬁhﬁém direct

two- mmmcmmasmy &hmb& ircslaee dffthe e,entankznylstenp rocessor

[0015%]?': gf) f éﬁé}?f"ﬁ ‘ ¢ p}*o[]og%ssﬁfg r OC sor H,g?a?e condition, the

netwd?k BEYcBEBES Al Bébfoﬁ%ﬁt' odnst s%epc‘sth%‘ﬁl%t ZStaﬁ& fotur@ldd B a sleep state in
acqui si tion, ata downl oad condjti ons in

step 248 mt@éwé‘ ghatarhup wrs shut fosr OREAHigHs é‘ffpl{f%d tpgn FEE.G 7. fm ptill another

embogi(?x?&x%%;te {254 ePg2340 ddnfd SOMUNEGRLEPL Qﬁd lBthV\ﬁl%rhewgrk and sensor
net wor rocéssot arid the e-mai| system are not

processond iemaidin filhep mz:tawmldupng thegsoress. ds getsmpther etab@diment, steps 228

R e S oL Mgk
The sinfgld J16¢e8sdrena¥ ety Hedgouphoitlof a fleeiestate Iihemelezmﬂd)retuﬁied to asleep

step 248, e network processor oads the

state lﬁrsé‘?ﬂ 34l lﬁqé{i% senﬁweprﬁ@ﬁ%%rwz re@%&é%ﬁﬂuﬁ @%eﬁéfwatdi@ng the process.
communi cations wth the e-nmail system (step 238). At
step 240, after the network processor communi cates the
new tag profile to the sens® processor, the sensor
processor shuts down the network processor.

I).-‘U

perfor(ﬁlo %Iﬁt%}t
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Next, the sensor processor installs the new progranmed
instructions fromthe new tag profile into the tag
w@e@siotrZ9 (FIG 15) within the storage devi CERCTERS2004/014025
(FIG 15) associated with the sensor processor 71
FI G,..15 St 9 rogr ' ' ,

100159, T FER TR ERGR AP ST S PSR BITEL s LA R HAURRE 12" may
be proglawen@Tto pefiodicllyq@ifmmadelf-nst which cwates st 1ewst a peribdiceblargy in state
the new prograpmed i.nstructions it md%l renaui iq In
(Y @R AuSATERSBORMRE REVPPT SOFAHTECRUCRS VL dbe GBS peippy n ome
embodifi@ht, He tatkih@ i¥Brifl Rlker P (FEGED cdd deteinhiBe BRASOracker tag 12 is

processor goes into a sleep state. Next, the process

either gait flowmer prabde wreamanynicate wich thessnribsystamaifge eipaikiodhgtracker tag
’ . ) e e o
1 RS SRR LS deL 0 LOMLOBEE AL 0E R [ T, e
trackifg information berstengn tidemtifnesituatioy warrmle iradker tgtis woispmmunicating
with BSOS AT, SRR, B, LmBLEERR Hrobe so s
maintéfRE SRS §hnSy &lnaAvddaYyatb theusi@gtidnd pl ace of the e-mail
&\;st em In still __another enpbodi nent, direct__t vvag/
[0016@h mmWih aaferere o [Gel fisBrrmbrdingeieoior PIGFESSE23PplOF @ rdcker tag to
t : RAHBSHs SR Mt 9dp 2472 itRE BRESHed that th
P 01-deotr% aﬁd%ad%%néﬁgincdﬁgﬁgigﬁrongé% at e “condi tti _o.np, t ﬁé } net,vvo? k e
trackep e Bspowerndypbadothatuthiet paster upfreset soadipiostadtldG. i 6sis egmpleted.
228 and.return 0. A: t.ate. i M)
pretegty, {8 Lot} Hhaidl 96 1318 4P SRRy R the e
acquiditiorFdo@ditibA.is detecéd (step 264t (Dere or ervbodhitaramnfu]sithinejpadi2ia6s are defined
i 228, 240, d. 242 are renoved,and both.th et wor k. and
in the gy 14 OB ahs SORERUPNCE ot e B ORyER SerEh fy TRy, the
data aﬁéjl\ﬁsiﬁ{)l@ E&SBHods hry 8460 Gh Refns %HE@QE@EE, Rime, $é@RGatdP strafldvoltage,
240 are renoved and the network and sensor. processor .
pressuag.ee-Beldh el test, ind ofhes preamsiese @ssosiated whb sensegy assoctated with the
I r ' r t : I : +
ot DRSS S SHERR DEGRT U0 e B BARLR Pt
associateld ewith ¢hes ensition pnd diess data gecaiwdaby tha GPS| teceiper. Otherwise, the

operati.on dur.ing the.process. 3 . 2005/ .
paran@fery (5980 APGITOE COTHRTRGTE Do rL U ancie RS & coggsponding
sensokb, TH%HJ tHe/ dathQicqgixaiohl o‘bndilﬂiefdx ds tdlb’laut:teﬂﬁﬁj tomapderre 4 dgtal@quisition

may. be programmed to periodica erforma self-test
paramght iV PEATB ST NS48 SR ot CRraP g Spir o the GPS
positiGPOdirhl @hta 20He SnSR rERRRPHCRMPREbAGG FEOETRAAbEMROY, position,

wth the e-mail system In one enbodinment, the
and titreadsita frythierdate aeguisitiorspargmetersain(the Gig nrplidete dbedd datarpsquisition
cons L ALAFIHE AR 8 Ko S SLARE B Sa 0N Hopmotrs o e
comperidoni | to the tracker tag 12' was not retrieved
ithip th eriodi,c self-test .interval for. the tracker
rootefhy "Abstép Sy Gesd infSin el G airiniRrrd S gfio: b ESor welces
up frondlgfkd stat, Nektitleiseiborhiet@séieqliraatke stotddGehsdr tath and/or position
conmunjcating wth the e-mail systemwhen it i

and tigjepriata WopocerdpacecBitiihe REagRmgnednEysHERY Wiihe sUFtag profile (step
258). Fig%%%%}f’%t@%ﬁ?fe r?l%@ﬂudg agoﬂgﬂﬂcﬁ %(%I‘ g’gﬁ&&nﬂg’s‘%nﬁqr, ﬁb@ﬁﬂoﬁ,}[hng time data

condi

€rence t an enbodi nent of a
into spitabteisforgBion fir lecat stargeand sahsaquentrsshoibd tregking airpation server.

acquj sj,.tion...condit.i.on .-begi ns . : "
For QERple b odRHER R HeS PR EBorebony(ly BBy SR posicon
data ibteaXYZ e Xp0dee. up/ reset condition of FIG 16 is
ST TR N R TN P

suffica Bl Hok PAse@RF ot 9Rlid MettRt@adrRecdnShesbt£Réd frofdtBe 8énsor and/or
nore data acquisition conditions are defined
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in the current tag profile in the storage device of

the correspondi ng tracker tag. Typically, the data
w@e@aisizpi on conditions are defined in terns OPCT/US2004/014025

position, tinme, tenperature, strain, voltage,

3,82 il el Lf- r angt s
ops RERRRER f I enRE, MelB mrPE R i PR IR g cauistion
conditieyin amgeter thatdd detedtedanBpaxbmplehtheltag piNdilemb aiclide@rogrammed
. osition and tine paraneters are associ.ated with the o
s orn o e BT e it Smp S RES e et depress Funi i
drops Beltey WD SR grdeh . DataddBRtRItnf Qd Hetage degHl ahbd @B first condition is

ndjti ons are_associ ated with neasurenments by

C ) 2 VL
detect&‘gﬁl% Reestptil Siesecond condiien is defectadt b aaether evamipdm the tag profile
.| 1 1 H r H - S - -
ey SO0 g SR B CRRE i RUNPAR o
aircr&uEz itaien & (egr, vz pidodinagusarat)rs detetted. t InghisSRSamples theidata asguisition

condf T g e 38080 BB o LR 2L BRI it
expiredat a acqui sition paraneters in the tag profile to

tect data acquisition conditions, includin .
[001631693?%% SPFOE BIRPENPT 95 IHOASTIPRRFIHIS (R AdorFromdhis point, the

proceRAERMRIE kRpTBY WG an6BEPRHL $Qisitl LA Alis §dtERZ56.
e a change in state condition is detected, the

onc
[00164kn dBpnethearbasimoptiod the prgsess forhandiing a gate mequisitiplesandition, steps
i , S S ta, .
256 o165 87 Nin LRSS o ARALL HER A BERAEP Oty e
procegsr ogr anmed i nstructions in the current tag profile

tep.,25.8). Th i ncl
ot S s TS PURREIR oD e s
resporiifods datntiOwsldhd abhdtidrbepinkadt is@p 2705 AtQesy 259t RAPRs@A8H that the

subsequent use by the tracking information server..
trackep- (38 ExROWpH 3%@%@@1 thediovyes 3 oseh gorfigeR iof HHS- 16 is completed.

Ciil I | L at
OO ORI . PR R Ly e, e

downlgadeqnslitidnos defgeiad {stepr? 7éhd9ne qymorealatayacquikition cenditionslaye defined

. | Ci ' so that vali .

i eSS i LSS b 05 RSB SROMBL By ovicaty, e
data addhidNibi? CaNRR29E dERHBl USRHME bO pdlRm, tiohStepasiriti@staditl voltage,
time t a. wever, the ta rofile may define the end,
pressus, GG, GGG PE MO QGIELD AR TSP PRS0 with the
trackefl @4ge GbRf . anbityr t8%SpARL QchitlBe N@E tRitahé hBsilBY ahd Gltdarameters are

rogramred instructions for continuous data

associgf@a urigh theorosifienspnd fiane e areet by threGPaSwEVer0 Otherwise, the
param@Re B 8ath dld%ﬂdgd' ctondiﬁE)Qé)%‘e nggﬂte?%ﬂl? %egﬁﬁlerggr%t% Qorresponding

acqui sition and storage begins after
sensong o s, thelajaglovadaadepeditiamis detsatel byesmparing a datvaloswebomd gparameter

. di L. i.s. det ect ed. th le, t t o\
inthe %1?% Ik falg%;‘]onfg% tc? eﬁ 16‘?%8%%?%gPlg‘nr%%Q’d‘%%Pr?glﬁﬁ’%g?‘i‘es8ﬁ grhtg thea(gPS position or
time dafaeCli He%sieﬁ@r @ado??mc tHehslet hl(ggriﬂlﬂ{s fof ¥@mparigteBscaf fRftioANand time
' . 0. [ [ t
date (e o RO PR B B e rdie &0 Aeiieh Qe Pmioad conditions
include WbdritRms kS cOReRh EM ASRID daf HindPARP B amBredsl 1BF ﬂfeic‘aglparison.
nmeasurenent and ends after five mnutes has expired.

[00166]00 Ye31epN%t oncealatraiosimioad corditisnis dstasted e senmosproegssor wakes
t ' ' Qcess

o o2 R80T B g B Sr ao270)

step 28@rtble heteork prodedsecinthtes]OOhGdicationawict fhe traekibg difornition server

.of . the process faqr nal i ata acquisitio .
tracif ers Grapa GRG Lha e (B BTV i emmunications
betwe;&ﬁiﬂi& QEtVRTR BRIBER0T ARTEBE Beckinl inbdrinatiBn 0RQEEaE BedhWstaBlshed (step

e
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process. [00165] Wth reference to FIG 19, an
enbodi nent of a process 270 for a tracker tag to

WO e@porat9r 0 a data downl oad condition begi ns aPCHUSW04/014025
272. At step 257, it is presuned that the tracker tag

o). AR R WPt MRS SR80y o cnc

more usansliden@edoih the¢ Grogtatninad imatradidne ef thedagp batfiel forMeoeiving a page in

i B P A AR DB st

the ustfidbfiffyiRg tlianickbagg REt iahe dhth déwiglosd @haBRnIeHE £t Bssage may be
the correspondi ng tracker tag. Typically, the data

delivezedyiai 7 PIBRY Conhupdivmetenmatige IHEd 1 A PEEIPASYHFM. Next, the sensor
procet¥BP 'c&'l’lﬁfﬁnictaiegﬁh? (Ejéﬁglg {p{%&i{t’iﬁﬁ; ardl! ﬁrgé RataV@bieB9E the data buffer of the

pressure, e-field, -test, and other paraneters
storaggskswice bt the neiivork pronswesanddbondtaeddrodessordhwnldadsithe stored data to
t [ 5 rt.. i cle, hat .t h
the sl e AIAELUGTRNE! 1L (ERER Geen 2809 AL P 2o8u eyl O rocessor
termizppdad domonurdcediont rethdthe aratleiag inferhmdtiont daevePBlek € ¢l yeRkor processor
herw se, the ar ters for a . downl oad - .
shuts GGG P PEek P o SRbEIER Ol i PO alF SRS Ogsgoor 2oes nto a sleep
state. FR6MEBIR POE, Mo prHBES étirmns 148 21NRh SRR tHEP W @B nload condition is
condition is detected by conparing a data downl oad
detec'fﬁ@\-r aneter in the current tag profile to a neasurenent
0 ] Lng - t Ik r :
00167 A 25 R SEIORC bech N RRESIEb] il B acking
informhagtoncerveaare not ®efisned, thposiworkprossir tasets thedbataacanomudieation link

at ownl pa r anet in the ta ofile to detect
of the i Ber S AR T R0 3, R BR B or Tt s 10
[001 68]; nVIQrahoﬂlbﬁemEﬁﬁlnFﬁd)fﬁﬂjp&oc&@dfo@ hartzdgi%g ﬁﬂa&lﬂbh&%@adfo@ﬁdition, atext
t he conparison. [00Q166] At step ,.once a_dat )
MeSSAgHGY SiSEr RS UsrPd i Hqgce&éﬂ?aa@&g Syqﬁ%mséwﬁranaﬁhawg}g@mnt the e-
il YRR e.gU POPBRIMA] SIre&PmaY 8L Bsed Neplhee d1Ee tem. In yet anoth
mat Sg?tgcse(ggor starts u tﬁle 5r’1et V\Sgrk %r%ecessolﬁa%g%)%’f)e?m)}.’e anotiet
embogdgnent tag go@gmati@m@f ePOGRE, tpvgtm%mg' , bl e-mptlesystems may be used to

i RSB e 0ot AP RO R o

initiatp seeeds camnfubicaBornishtatdeiventuniestahewage ardetomedond the stored data. In

. network, processor and the tracking j.nfornmatio erver .
this e R0dniok L ET LB T ERe ey OF SBMIIPRI G530 GB/ibdepsadent Service provider
associafell/ w200 paSid4 Bvhem 282) medshoifi® BFHHh GatlioP BSmal System instead of the

confirmed, at step 284 the network processor sends a
traclﬂ}a&gé”owt@ﬂéélaﬁr- more users identified in the
[00168] O 2NBRE: éﬁé&&iﬁf&hﬁ ONSe ?ﬁoc%@fof RhdPhehidat dRimload déondition, the

receiving a page in conjunction wth the detecte
netwogla procersouthasae ronglittober a siaepisiatd inplep 28 apdupturined t arsboep state in
he user i 1 fying the tracke . .
step 200 ERPHE o e abEon AL b el an PP AT F1G 3 gt avoter
embodidyenh estepd e 6y 78,0290 dnlie292s@e rbyiotdieand Betki thg network and sensor

informati.on.server via a ing system xt, th
ProceSaRg gnaingy g%@%‘l?ﬁ%@ﬂzlﬂwg %%ngcﬁﬁ%i%‘ﬂ%?ﬁ eb%%‘?‘tﬁlaﬁl}ta steps 278

and 290 &ke b dByedaha 18l RIS 6kl A d kBB ofipoBetbl € Eorbinkdf a single processor.
storage device to the network processor and the

The singlemsidessor oz silar badangbbeis of neleen state in e 2/ Gagd retaied to asleep
state 1%1{825%@32 g{k'eﬁﬂ;egsreﬁgt%rlk)g%§§0&%?feﬂéﬁl fF %&u&?@kg%aiﬁs)ﬁ Qiuaﬁg Mre p%cess.

processor
[00176b minrineambodsnaeitt the thhekdriag k2’ nFlGnt Hrmeay inchidedhe power up/reset

condiﬁl(?%]%:fggetssg ?0@ @5@8{628{}%%5%?1%@{%%9 I 'Sl”l S}?o\ﬁ%sggﬁ & at. mt clfata acquisition
condifi610 PRESAN 2 YOG, NBY dsdA€ dowsload @onditiemjrbdess PEIAN19). In this

the process returns to step 274 when anot her data
downl oad condition is deteted.




[00167] At step 282, if communi cations between the
networ k processor and the tracking information server
wa@e@snez29ronfirmed, the network processor resePGI/UR®04/014025
data connunlcatlon link of the tracker tag and
confi édér g?’ﬁ é;:B /a;%gt 00%181’[%051 r@&?ﬁr g(():de § g)% 0?1843 ﬁrcfk qgé'r@ﬁla change in
state odﬂtﬂlaoﬁl pIucEs @@lO !Kpmdﬁotmethwhm 4 ﬁ])st chang@slagitmg)nslytmmaected Next,

ybe .used in ce of e. p n stem. Insti
the 4o BERR LSS BH RO e . RIORRg L F ARG ogegata. This is
followRdWBrithe Ed dHnlodB3OnBRI o pestekI 70l vt h @tfwmbaism@sta@d data from the
em |n_yet another “enbodinment, an conbination of

SyS
ﬁaCkeFF?étBal@thntgéﬁOHﬁé%@a@quFg and e-mai| systems my be
0017 S Y50 M S RSN B PSHSRE ot s,
posmqmyor fimp tdatet ealsmgaﬁaat’@st: changei masttatg reondigiodedl$oy eausehe first data

sa ad 18 h J dat
soqu A ATRERRCEER 4 0 B8RbF el MEEIER Buteb 504 Brappte, e
pro grdﬂﬂlﬁe@ﬁl@ﬁmions /iy smlfglﬂ@at ichiaige irstsio cormtivohswid detdched when thereisa

transiG O en it GhlP RRHEmA R SRR HGY THEGH HEPP A Ga Bgtne unming t
engmé 8838 Lhnfuctiof B thetipedionBehs®f TheQresrans®a 1ﬁ§fuct10ns may also

handl i ng a data downl oad condition, the network
specifijrtbaedstp reqipitrecandiingitare detegied forspastipnsdast and Hmstdage when a
S SRR AT AL iRl SR AL E R enin
is runnimg- G\dd:ﬁﬁhnallyl, titei pogeamotibd nnstlewb«m;l mamtspestﬁe plsat2d483 download

condiffpons et §1s 80 R Gl T YErroB st AL RE R Rl R detected

and e\idi*ﬁt\ﬁf B6ES therdaftey@hil@thetchgihe eyiv@dingent , steps 278 and
are renmoved and the network and sensor rocessor
00173} e % ORBINEYLFRE Af SVGIE %wade confifftons jafgadeot data acquisition
condif?bRC §1§d5 Qfatanﬁc‘z’ Wit RECobEiIHBRO WA 8Ptdalf dewRlo8e pco%ﬁﬁfoﬁs may be
In step 276 and returned to a sleep state in step 292
implemieRiedt Ade pantbrscheroe svydirther previde forisprviaimg myfiple change in state

r 11704, .. s
condlg%gs %&Lk[gﬁ]e% &V{%gglts taglkcgﬁg ?181$I§ ﬂd Jn?@%)é ciaﬁa%bv&nlgo%diCﬂ%dltdcgues on a first
in tuﬂelielsxaovlarompdmteﬁ&hent,cmumpie data pegdeision 200di(ibhGmay e, serviced in

glrgange in state condition process 220 (FIG 17), data
all quisition condition process 250 (FIG 18), and data
[001798“"%%1@%& {olFOG. 20, Q6 EHolim dat oﬂa%)rocdsélmmdo?coﬂﬁgﬁﬁl@a tag profile
05/ 022292 PCT/ US2004/ 014025 confi gurati on,
for a trshkertag byginssé step AU MhPER Yseie dagged tfoithe %ﬁ?%@%aa 156 (FIG. 11)
- of theliabithe iR BANARIGN 1) Bk SRR RN RLOSPEIG2PY At step
IS pe orms when a f rst han e in state conditron I's
304, thletec seedcts Ndsnfiguteties pefide eefutegiroption. cyexdj thiednacking information

e R R R A A b o

trackifg ﬁﬁ%&ﬁa’c@ﬂ Gervbyi (@tﬁp gdosyn |Al3 3y 3D&$h68tte&kﬂ£§ infetraatfoh@envedtermines if
trac e tracki infor.pati on .server.. )

the uSPh PHRIC TG LRI HaDIR AIFRd BRYSTS EHBoed o eopfigure tag

proﬁlE@ %e@fa@f(hk ﬁlf@ﬁﬁatﬁ)ﬂ%grvtaf‘jfﬁ%vﬂieﬁa $8IkEPhg sl BIDh Py tPthe user on the
. data causin rst change rn state condition

momfanga deviess(espd10¥ |ch@md%ﬁ, the preqsss @Wﬂ%ﬁq stepridi bieesathg uger is not

auﬂmf’&éd? tﬁt@%&%ﬁﬂ%ﬂ@%&?&l&c@@ﬂra&g %‘a hesHak6G5EE WltE?ﬁe desired tracker
exanpl €, "t he ~progranmmed Perctivons may speci that

tag, o€ hargenémn asioaiaeedcwnhi itheé dessred eckietteg tfedwhithrihe t@proﬁka is to be

contieh bt e e RO DRl b Rucha e RIS 8 ot racker
tag to@RhIRLin donFiBure@dd profitd AepIay (stept3ne). VARMEY 3 18N heeB&Gklects desired

The programed instructions may al so
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speci fy that data acquisition conditions are detected

for position data and tine data when a vibration
web@sgz2on state condition is detected and evePgI/U8I004/014025

m nutes thereafter while the engine is running.

a4 05, S5 BT 1 % T SRl ol

Next, stlenetle dadresawsethe alevirdil eltange irc biatey Satarncgtisitiencanildats download
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for like or simlar classes of assets are to be
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SEr

instrogiiqnspeegesBpfuseRs ipieds pagedior alifaia dewrlopsendizons (ipg
123, f?}?éé(g?@?é, tﬂ'gag b'te Egﬁ%ﬁtabﬁgnédqg Eﬁdnﬁ%f N &hAIR @gs%cﬁfedtxﬂﬁl the asset to

wer e and correspon In

whichgreskéniag T2 §204567 8Tl ettachied.- Tb@cfof@ wihenkwennest pesigen, ko, or sensor
data 1s§pgp'?1d%:&e é%)tncﬁ {rlrl%lé] m]%%’natlgnG ge ,ghg %éﬁé?@%éﬁgef%ﬁ‘ elg 8%%:@1 so that he/she
can log & fo-thesickirg 1hfcﬁﬁ1hﬂon m\qsm aﬁd telviziv thonel tatanTht sionitor can then take

i ncludes j nstryctians that Slt n and ta.is
appropyiale AP ¢po P?’f%g““ ﬁHloé’P Sﬁifew éhq paging instruction

specifflhat 186145634 do tédlaged R SIERLE fa‘ilQﬁfa‘ dcﬁzbﬂlo%ﬂ?do@dﬁi&ﬁs (line 39). User
include information identifying elenments of th

e
456, for exerple, may betfamenks assigasd leanandinrokesipe HailRg 30d$8i Rherefore,

When&er &y Isélg—g?s’g'fag%caglﬁ% §Iptrcl-ng§é'd§t8 %??%@?F&&aﬁ %é'ry%[ el ABpropriate
persompigiages sa thsitrelshe icamlogam Itcdthberaakﬁdg dnfbonatemseoer aid reditvathe new

data. ?ﬁg%{élsnéatdbegrnca% ﬁ}?glé%%g}%ﬂa UK ganaﬂ ao?raﬂzge&é%her Bse Ofthe tracker tag

and sdhagiile ucdihtemgce bl on tiad @atire of éeafah@en| oad condi ti ons
osition (line 29), time (line

[0018gﬁ| f"Pl%eegqnobléscgmg)ppwés g@% prog;gssw)d%ggy%’gl%cg/gdjor the tracking system,
mclud%gf HdS2004/ Q4404 %aclhﬁ% b Sn SRRk Ymey B ¢ g}%ﬁlentea'hﬁ fh@rdware,

dat a downl oad conditions associated wt

soﬁwwmamhamtmcﬁmﬁp@mam suitablegombirfatipe gfhatdivire,shBwes, and database
sﬁuﬁ&:?te condi tions. Each data downl oad condition

i'dentifies a change in state condition to which it is
[00186F| aWaile drednypantivn Heshean désciibedin comjshcetiontvwithesemplary dolteodiments,
... ,downl oad o rtain t t The V|brat|on
it is (0 ARG GO Piegh St pRaEs et s SjonkAd Vaar s gD gparent t
those @RERJ ih bhatakON AcERBIS]y, Mhes babediaRA éf @B iahshtRMahMthe preceding

ei ght hours thereafter while the engine is running.

The vi bration data downl oaddtondi ti on al so i ncl udes

instructions that all stored data (i.e., position,

time, tenperature, self-test-pass, and self-test-fail)

is to be downl oaded




along with the vibration data. The tenperature data
downl oad conditions (lines 33, 34) are defined as on
we@2amh/oteaper at ure change in state condition anPCEUS2094/014025
five mnutes thereafter while the tenperature is
QL r. 40 F. ..The t r at
descrif GERET pled 0 0t AREE R ecryner B RETR, 4 BBl snd spope of the
inventposi tVore spedificalty, Haisaintended slntt the Havettion| @ableck all calprnatives,

WLh th tepperature data. The self-test-fail .data
moditfialif A AR G IRy SBbodme SRt on

each self-test-fail change in state condition. The
self-test-fail data downl oad condition also includes
instructions that position and tine data is also to be
acquired and stored along with the self-test-fai
data. [00184] There are two paging instructions for
data downl oad conditions. A first paging instruction
specifies that user 123 is to be paged for all data
downl oad conditions (line 38). User 123, for exanple,
maybe sonmeone assigned to nonitor all activities
associated with the asset to which tracker tag ID
123456789 is attached. Therefore, whenever new
position, tinme, or sensor data is provided to the
tracking information server, the appropriate person is
paged so that he/she can log in to the tracking

i nformati on server and review the new data. The
nonitor can then take appropriate action to

coordi nate further novenent of the asset. A second
pagi ng instruction specifies that user 456 is to be
paged for self-test-fail data downl oad conditions
(line 39). User 456, for exanple, maybe soneone
assigned to maintain tracker tag I D 123456789.
Therefore, whenever new self-test-fail data is
provided to the tracking information server, the
appropriate person is pages so that he/she can log in
to the tracking information server and review the new
data. The maintai ner can then take appropriate action
to coordinate further use of the tracker tag and
schedul e mai nt enance based on the nature of the
failure. [00185] The var.i ous conponents and processes
descri bed above for the tracking system including
the tracker tag and tracking informati on server, may
be i nplenmented in hardware, software, database
structures, or in any suitable conbination of

har dwar e, software, and database structures. [00186]
Wil e the invention has been described in conjunction

with exenplary enbodinments, it is to be appreciated
that many alternatives, nodifications and vari ations
will be apparent to those skilled in the art.

Accordi ngly, the enbodiments of the invention in the
preceding 47 WO 2005/022292 PCT/ US2004/ 014025
description are intended to be illustrative rather
than limting, of the spirit and scope of the
invention. Mrre specifically, it is intended that the
I nvention enbrace all alternatives, nodifications and
vari ations of the exenplary enbodi nents descri bed
herein. 48 WD 2005/ 022292 PCT/ US2004/ 014025 CLAI M5
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What is clainmed is: 1. An apparatus (10, 26, 170, 176)
for tracking a novable asset (16) and providing
wo e@skeng2 information to a nonitoring devi ce PCRYS2004/014025

including: a tracker tag (12, 12') adapted to
CLAﬁwﬁectively receive position data and tinme data from

mul tiple global positioning systemsatellites (240) of
Whatas dhiniedlis:posi ti oni ng system satellite constellation

(24), the position data representing a position of

each gl obal positioning system satellite from which
1. d @Inaapﬁﬁﬁtdsﬂ?@ DG OM 14) f6:Q8RREE alnfovaBRla8Eet ) BAd bldvidd i@ tracking
. and the tinme data representing a tinme of day
Uﬂbnﬁ@%@éPéﬁ@H”ﬁFﬂEd?WéeﬁgﬁﬂPﬂﬁﬁméata, the tracker tag

B e o T {2 2hd B ¥ata from
multipin globahwosisipaing tylent sackits R4 catglotiahgositienipg siystemnsatellite

' a_f he .nul ti pl e gl obal _posi.tionin tem.. .
const (DT WBaoa el B pREHOD BF st SNBH R oning system
satellipOfbini witich al?a \?i\}]mlrebéiﬁﬁl @ith aespééikt ta cdﬁbﬁoﬂﬂﬂ’&ﬁl(ﬂm 311(& e time data

net wor 18), erein the tracker tag is adapted to
TepreseRiinged F@%@f Qe £ 08 PP e LGB AR C2C Bt it tadisposed along an

exteri6 ATt oAb Q48 Tat ATbcHtich thBiBtaHAE PecERIBRYT L%®Bn data and time data,
network, wherein the tracker tag i's 1inoperative from

the traslyeri tageombinias ded postiwnetarranh e gy dple chobal positiondrig syefem satellites
i nf. i . . . ; |, of the. ..
o BLGETI S K6 Oy SO AP0 S ricsin
netwairls (130l aytteecin the teekedig s elflaptaiendeletivetypstiaye amdstnge with command
(o]0) nd an contyol, informat.ign to .the tracker _ta .
and GRS B en S5 b ek R RerDre WRSER, b Backer tag is
inopeftitle 8sesuipindi @ssotiatddearitt dg assehangi N t he messagi ng

systemis accessible to the tracker tag via the data -

c BHREHDE Sfpapativasipek (1AMEEcemmang énd caraikeliey the tracker tag, wherein

the trd @l RN oS REVEis b i > GRMRIAEN
) pqé%tli on data and T qgttetgagcr:%‘%b{ ﬁééﬁtﬂr{gg{sgg%g% ag Vi a d and
contrql Hefogmetior: nitra itacker teg virea westagingnystasi O)hwhereac thengessage is

[ r ' r | e 0. sel ectiv. r.ecei ve .
e B 861l T R A LS SEL U ARG e
data comviunécatio@networlg eiiengn iheftewcking ifbroeionsetyvef BQ)apted to receive the

wherei.n t tyacki i nfo-nation seryer, is adapted to
comb it B e HrHEEE U B BrBr et 8o D R ama R ton hetwork,
wherein 1118 traflah @ ilfeSefi cAReePE 8 AT o RRLA WL FQRBAe@Bfimand and control
. command and control information to produce the o
informatignidrony thefperitaringaleVictieés & facking inforaration et (AR Werein the
sy BSRREbALae it RSB 28 LB Y st dga i ime
data basedoynerd gramnmest netrictios afthepnappat atdusnas! Bdornfation o produce the

.clai.m 1 .wher.ein th ssagi ng..system.ipgl u at |east .
trackife BROTptil S 0oy PR AR Y R e e RS ipotvely
accesdiblp agihe@naiistiagdevice Vachapaukim dforastis@hetiv@Et.n in

claim2, the tracking information server including at

|l east the e-mail system of the nessagi ng system
2. WIRE Shgardtheas@eiMBith i Ykt MWherehSHe ﬁie@éa%%g"!}ﬁﬂ%rﬁ iR8udes at least one

message including the command and contro
of an ¢-fadsirsteinon lexi PesAGINEGUS L0 2ROPPIROTY YSRO04/ 014025 4.

The "apparatus as set forth in claim2 wherein the

e-mai |l systemis associated with the nessage
3. i bt agharegust dseetcfortivindaiar) tiedrdckinlg infofmativatsewar iacidding at least the

e—maifs{ygﬁ\%n?ﬁghetbrﬁec%%iﬁ% %%';FL%S f %lqlirgtﬁe g—%{'z\?]gygtgrrn ié ngoeéfﬁg v%ptltl the message
including the command and control information. ‘ '
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5. The apparatus as set forth in claim1l, the tracker
tag including: a global positioning systemreceiver
w@ e@yp/ozxtapt ed to sel ectively receive the positPORUSHDE014025
and tinme data; a storage device (72) for storing
conmand and control information associated wth
operation of the tracker tag and for selectively
4.  stlbeiapppréthe acsarifonieth deii 2 ivdreraatie emdiltsystemdatgsociatddwvith the

a prgcessar (70) in c niLcation.wth the bal i i
messffsBRERE Mo e ralErer it bt guotiadd Bdn e-mat service
provid¥retidepehdehefrfih GEeEENinCRARRAE6n &rvéreast one of the

position data and tine data wth predeterm ned

threshol ds associated with command and contro
5. | TheBRRkIRDeSLPIEH LR, RIRA%. ARt wm o0 detect at

| east one_of a group of cénditions, the group of

c egtibal pnsgioning systemgeceiver (@nedaptediorselectinahyeceive fteqiosition data
and t52 E;ions, ii) one or nore data acquisition

conditions, and iii) one or nore data downl oad
carsthrhgeodevicaM V) €bmstbling comatead ahdoatrblembdmation associated with

i ng system upon

oper B e T B B e e o Do e i
and the processor stores at |east one of the conbined
position data and tine data in the data buffer upon
detreetsrdn (89) warommanisatinaguitithe glvbak perdtieriing sysirarmeqaiver and
storagE Iagviké,%@éintﬂ?eg% EROG Bokhafis a{t ge% tog%[b? gﬁg ()tﬁ,gﬁ)ncd%@én%etﬂne data

__position data tine data

with predetamméted hresher deeasseqiaind vétheotinomd ahd eawttol dafbanation stored in the

s RREBYEINI P G SREIRLHE A5 EH of bk et

i) one 8ot dhwgde)in staRtonditioRs $id6e dran@ 0 €atd hed S BoeBrIRi dng 8fhd iii) one
users assocjated with the nonitoring device via the

OrmOFFe&aa%‘?Wfao f%Fon detection of at |east one of the
OfBefRin (AR A OBt chtSToabRIFO ALY RfSage fRNE tlger mE8RESing system
data acquisition conditions, and one or nore data

upon ¢rbeahip atieach Alinge ngate zonditien, afiseaintheprensswe stofasiat least one of the
oL ai m: i N [ em jncl.udes at .| east . ..

comblglhgbg%t?on\éﬁhg% %dﬁgﬁg §z§?§%ﬁd@ ghﬁgﬂlﬁ%ﬁ? épogydg eé:h]on gﬁﬁwé dfltg.)?f:qglsltlon

conditives sdgienyths yratlenmtagBranings afipast aheist ths caabink@®pbditiomdata and time

chaimg7, t tracki ng i nformation.server |ncluding:.at
date 0 P ipg g e e S R SEB S Lo oRdton.
wherei n the paging system.is associated with any
rrggsages sent to autharized users of the nonitorin
d

ut ho . : g .
6. ¢ PGS st et ngkainr S whepgdhy rrckertesis adanted toiseleetively send
O™t it Lans . . S
S 0 S8 e B o e e
messagigg sy siem sipas detecticnoriiah ldast apleaif theonatve neireicliange pagjategonditions,

i SQCi at w th, the an ssa ent .1.0
one o340 S S EES S, s RSP RB .
detection of change in state conditions, data
uisition conditions, and data downl oad conditions
7. gﬁ BB Sﬁ_&%h Mg?lﬁbg Wg%fﬂﬂ BMSFBGIngSYStPRdepiedrgahleast one
of a pdghiiRyiie, bh 8GKAING steRl AhABELQ meﬁﬁarigﬁﬁgtrsyst%{%r, The

apparatus as set forth in claim he tracker tag
i ncluding: a global positioning systemreceiver (65)

8. ta?%ip?grtagﬁ a8 §lt %:rrtﬂ B! Am T ﬁl%i’u\égkﬁl E ﬁlfgﬁr?altigh gé}vg‘&llrtlcéfudir? f.? e(ljt least the

paging system of the messaging system, wherein the paging system is associated with any

messages sent to authorized users of the monitoring device upon detection of change in state

conditions, data acquisition conditions, and data download conditions.
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a storage device (72) for storing conmand and contro
i nformati on associated with operation of the tracker
wo a2@5art9f or sel ectively storing the conbi ned pOBUS10041014025
data and tinme data; a network processor (63) adapted
to selectively retrieve new nessages wth command and
control information fromthe nessaging system and
9.  sdheepparahyastsetfoghiit claine7 whateimbe pagisg tyistem isdasbeiated evith the any

f ta,to the tragking i.nfornmation server.and )
messege TE8 gk ek B e bl iR amon e et tbo G gy in set
condifiessi, 84t Biquiitiorsdontitoas,ahl ekita domAlbas Lok BEEhsIBY pfRideAM a paging
. het mﬁﬁkég oce(%sog, \r/\{ger ein the sensor processor

SCIVICE RPATE RaeRk oy tae grckingiwigmationserverat a and ti ne
data. with predeterm ned thresholds associated with
command and control information stored in the storage

10.  odbp eppargugien st forttin (chadt], trearaskerdag mplsling:
C PR : . i t.lons jncluding. i,) one
U Ankln @6 UL LS LA 88 o

and tighatdata; acqui si ti on conditions, and iii) one or nore
dat a _downl oad ditions; wherein_ the sensor processor .
| Rifragde gt (200 SaPRE sREeRd gBd 05tk ReTRsieR gtRgiated with
operatiotséfehe tritker tAE aftBlonedl KctREBGRF HRIthBALiAE] F8eitidHa®] and time data;
each change in state condition, wherein the sensor

. pPRBERWSEProsssard 63 )adapted inrselsaiavebi refrinye powierregesBig ednpnand and

td - . . t i- "
con Bt 8 ol e DALy MO 0 s
data apd §mesigtsrtothe trickingsnformnton ssvandof at | east one of

t ' (tion dat.a,and .t.i ta to.the .

P SeRPEBloPEHRE! b a2 R S Beloh B st recever,
and stgtﬁg@d@&e&ﬁl’td metwark pe@defﬁod,?ﬁ}&rﬁﬁwllﬁ seadr %1@ beh&ﬂ ot@ﬁlpa%@ at least one of
the popgn AR A 17 B HpredriomaBed HEGIHISR ewetietsd with command end
control Hf@fiaAeR storédin tHe ERRFBUHVERLD 8fteMat Rast BRe SBNRRD of conditions, the

processor tqo provide a communication path bet_\leeen the
group 9 rashitignsdedudise: Arpnegr masashangadn statetdoadiionstii)amd oamore data

. t iy b ' ' t. 12. The
coquistAANRAont S )RR A-BLEH Al MnBISR | e nssen

cwhengin thesansor proxessol andgatesretrizdd phed nessape fieat thy sleysaging system

receive sensor_inforpatiaon fromone or nore. of at .
by ey BT BrE SRR bp LRGP P 858 e i the sensor
procesgefstakeatd epere ofditconibih&ASsitioN eaRRAH & 33 inIBOSA4 buffer upon
detectBSS %%gt ed with the 51 WO 2005/022292 . .
etechiop P BRSP (G409 B8N cqndiiiary Sihereybiie prsor piRessserinitiates transmission

f at 18SIEHRIf BcQRDHR | g -
oo | BSTSBLMAS 850 GSTRES 188200 L BLTR OB K e

the nesriarReessatuRBrdetestion af eachulatacioval eadednditiont he st or age
device to detect at |east one of the one or nore
change in state conditions, one or nore data

11.  athpiappatatusres cenfdith imclaim aodhetrecker tagifughddhcudiapn! oad

condi tions. 13.. The a us as set forth in claim12
RO ion EGTAY Shih ST LEHIRCE D he sSpippERpessor t
provide@ coBin@Giidatieh Yathbafedbhiths QEERHo@Bsbr @RM LT 18hst one of the asset and a
information to one or nore of "at | east one asset
transpeu Nehigle agrogiated vatthg@siebast one transport vehicle
control device, wherein the sensor processor also
conpares at | east one of the position data, tinme data,
12. ARt spmaades dsndedfordt imelain: tih wipreid éhe assenednmbniestiel serface is
. th | inf ,
adaptef 35 AR et GO aRCpE et Edh oBar Blo R ghve 1633t o st semsor
and at m;steirlbtﬂaﬁmﬁoxehiclﬁd&hs‘drﬁarﬁ% 1da8ll one @Peliatibmil SensWhRE&difked with the
t he sensor
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processor transmts asset/transport vehicle contro
information to the one or nore of at | east one asset

weomwsnzd29zevi ce an d at | east one transport vePCTIUS2004/014025
upon detection of each asset/transport vehicle

n |t| control one _or r .
wanspfRblfiict Stk e - BpS@NbrssP doRipaly Bs \RFF , ilympation with
corresp@tiding ﬁedei&mﬁdﬁl&hmﬁm&is&ks&mm v cohandrd ahd cadtail mfdrnation stored

in the %‘%%{sg% dggt hg%a SR gl%g%gupg Ie L (F)fg o}é%?egcgﬁgg%ﬂnsstatg g(?r%gtleodns, one or
more 84th QERii cIrAitRME, B RO nRkre Bdta 16REI2@BENdiASEE!

control device and at |east one transport vehicle

control device, wherein-the sensor processor also

C .t it . .
15 TFRERAL ot SEVorEIE B DL oBASHL 1D ARG inerfuco is
adaptwmdlmﬁmnﬁir@knmmdmndwbhm infoometdori tio onher Bipoer @ltpt least one

n r t/tra ar t v hi cl
asset ST Glevids, i, £ e rfonl Rt nEEEE e8] PR oY fHe fie sensor
procedsbedlsditdnSpaassse 1dattionn s Pk poditbh gite, tiaddAtgland @ér@bﬁﬁfdr@ﬂtlon with
nore qf .at | east, one asset cont

Predeftagvtﬁlgﬁﬂlé?ﬁg Ids apagiated gyith PrEREGRE cortrl Bfermahen {6rediin thestorsge

devicd &) 8&ELUheOdr B8RSR JrAVSROE oDl SRitidtR M vh&lein the sensor
condition to control one or nore aspect of operatlon

procesgpr tmansingtg gsserenspert vekiclaserirolamgrmaticirts for aneve hiors ef at least one
asset %D%‘tl oﬂinggep Qfﬁ{ Qlt llé§st %ﬁ%%{% 61 \%eﬁuél@ ger?dgg{agtiont &eeah!i %gsjég{ransport
ag rnc ionrn em recel
vehicle @51)trcai0tapdlﬁdn lt@ccsmiob ohé arahyreraspeit weojpdigionasiat le@st cﬁhatoﬁ the asset
dtrand ti %ata an environnental sensor (66) for
an ?EB@#H@Eg envi ronmental condition; a storage device
(72) for storing command and control information
associated with eration of the tracker tag and for
14.  sdhe é‘PIPaJ@W ag ﬁ%ﬁ@ﬁg ip igkiE oy WheEinpBsiasses somuaicatippanterface is
adaptéd@b ReleA ny ly SEREEY coddhshd a%ﬁ%ﬁh@&lqgfo%gﬁb(nttg%nc or more of at least one
envi ronme sensor; a processor
asset corirali eyt a@d aki ledst tohe trpinsgvat vplms]et ¢ammoh dewiysteherein the sensor
procefgFE st Shamprd? a{Bef S T8 TPuPal doeun n A it prefgiommined
threshplde caemmted:wrtha:bﬂmaméamd roefmdjllt isfdrimation kfoeed in the storage device to
envi ronnent al sensor pregﬁternlned hr eshol ds

detect Qne i WP RSSFHFDERT X clgﬁ:an’g $9qdtions, \waergin; thg sensor processor
transnﬁisoc{s%{/tfaﬁsﬂdi'ﬁvéiﬁélé A8@rdlaMforRatiéh HEIHR Tne @ niGBIF aPREstAne asset
roup of conditions, the group of conditions
contrql d@we@ bt lpast epsciransporb v ehielh apge detactinnmfeaghargpttrapaport vehicle
[ d
contrd cbui 9 oS oHELP mAE ISt b SRraRRC 1305 oREBe ey pgset and
transportaekigle. t ag attenpts to retrieve a new nessage from
t he nmessagi ng system upon detection of each change in
state condition, wherein the processor stores at | east
15. OTRe @ﬁpagahﬁs amﬂi@mh eg chas g; theradRéraag iéiomaufgat a, ?md
sensor data jn the data er upon detection of ea
daeé%alé@amoemgi SRSV Eﬁ#s adnbeddp selepayely iesies th@@gsﬂwn data
andﬁ&é@&@ﬁ]ts at | east ‘'one of the conbined position data,
tine data, and sensor data to the tracking infonnation
 san ewiroppsnialisensett (66hfop Sensingranchay Eong ovial c@adltlon '
0 6 e t rthein 15
Wg E‘F:gé%] @éﬁll(;]e ngg%nﬁglﬁl?%?&g%ﬁgg raﬁg cofﬂ? e1§1f0a na 1on assocmted with
operation of the tracker tag and for selectively storing the combined position data, time data, and

sensor data associated with the environmental sensor; and

a processor (70) in communication with the global positioning system receiver,
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one of a vibration sensor, a tenperature sensor, a
strain gauge, a voltage sensor, a pressure sensor,
wapasare2et ectric field sensor. 17. The appar at BGT/HS2084€014025
forth in claiml, the tracker tag including: a globa
enwrd?ﬁ%rﬁdl Q&&SBQ aﬁéf §tr0 c rd@ﬁ@é,\(ﬁ{er %19 ﬁ')e @9&8&0@ gOIéBHI €S e urements from
sel ectively recelve the position‘data data
the engirommentelbsensortveth mdﬁcmlil(l@ﬁﬁnefsbmlds ensetingd avith command and control

nt.al condi,ti.on; a e de
inforrg b RABT AL GRS ABie AT EH e Rt s Eub B boriions, the group
of comditibing ﬁmmﬂg ofi) 6he bhendré @ﬁlﬁ@’e i&laéiata%nﬂi@lanB eyesid ¥ehore data
storing.the conhi ned positjon data, tinge data and

acquig o, epudifnng. ASBL PR @&n%etdﬁtatdf?é" ndoRsh GOBAieRt:al  sensor ;
awhetP e tRIRGAES MeniRSlo 1%%% %qlemn§§5§ecﬁbﬁﬁhy messaging system

retrieve new nmessages W th conmmand cont
upon dHecdiopet panh chrregain ﬁf@tqms@agnn@h@%ttmram;tscg@toem at {eabtyone of the
t
combfn%@ﬂ?ﬁiﬁ E tﬁr?{?a'tep d geglié%redragagP ﬂ‘geﬁ{c??a be}ﬂgeﬁ g%&}a de(é&ttlgn égeach data
acquigifidr) ccbrrdﬂnm’lmﬂnrmthedmekbﬁ tag ttﬂaﬁsrgilmiﬁﬂbaqb 08¢ bf th&l d@glbmed position
st.emrecei ver [ age dev and network
cota, G348 HBE T S ot B e sk S LA by Soiva ALl oo soch data
downlob®Bonditign.envi ronnment al sensor with predeterm ned
t hreshol ds associated with conmand and contro
information stored in the storage device to detect at
16. |&eas Egﬁ%?&ugés s&t fgftﬁ '&pclﬁi% PO Rt ORS ’enélp(ﬁm%n‘?éi Qens8£ mcludes at least
conditions I ncluding dne or nore ange i n
one of g rvihiraiiemsenspi, a temeer@wrmoml atsirairagapges & tvohage Sensor, a pressure
) one or nore data downl oad
smmofgﬁgaééggémfﬁﬁg¥%%% the sensor processor initiates
retrieval a neMInessage fromthe nessagi ng system by
net wor on dete tion of each change in

t 0
17. EE?@%?JHW Bh! Ora*% 1, fhe teag %r&?gmﬁhﬁié‘égssor stores
ah gl BaBosRIRIY sybies 16 URRr Basiéd oQBleBitdy AR vE | tion dat
G EPA oS Sy e UE“?%& R st o35y Heposition data
and tipe#pias2004/ 014025 det ection of each data acqui sition

© B Chlit Aonti SEBb o) for SERAY RERRRRGH ] ABLARES, | o1
datsa)rwﬁddtt\iicﬁe(ﬁatfar ttoringh eommnﬁlang donfralr mfibriranios assoerated with
et ect,i.on, of . each

operai g BSHRESHAF erEle o e R i SR R n Tpf data, and

sensorCdadd #Bsddatediethahd ethi@naidvial §&ﬁ@@1ﬂt al sensor includes at
| east one of a vibration sensor, a tenperature

sBReEork Brogessan (65 kpdlaefed togelpei veltrsiricunaey megsagessuith gogumand and
contro? ﬁﬁ@ﬂﬁatloﬁrﬁbrﬁme‘%%é;s%giﬁ% gfs’ceﬁi Qldss%fé%ﬁ{/cly F9nsrht HeABKIbRRA position

including:”a nonitoring

stem (10, 26
data a@%m@a(aztg)’fhff @ackmgslpfoawh@ sem@rkmdg i nformati on
a trackin .
B e W—
and stamgle: dlemlcelgl gpdimtwmé{ fravessot,oniran¢ih datprogsideopaekindgsurements from

the en L AETSh BT} B ke W somipn and control

1nfomaﬂ1@it6ﬁ%t];%@ed ia s Grabd &/@hdé t6 868t \uE1eRADIE bPNordap 8f @ditlon¥Bhe group
ata-from
of conditions including: i) one or more change in state conditions, ii) one or more data

acquisition conditions, and iii) one or more data download conditions;
wherein the sensor processor initiates retrieval a new message from the messaging system
by the network processor upon detection of each change in state condition, wherein the sensor

processor stores at least one of the combined position data and time data in the data buffer upon

53



mul ti pl e gl obal positioning systemsatellites (240) of
a gl obal positioning systemsatellite constellation

W@ 20b5/0202b2 position data representing a positiPCI/U§2004/014025
each gl obal positioning system satellite from which

recevdvvlt enter of Earth 7) . .
detecté%)tp% eWEh c%ait%cqgg% lon cipggllngg %ﬂ%egéﬁa rLhae {%ﬁ% p{ﬂceﬁsgglnntlates(tran%msswn
of at 183866 ﬁtl@éicdmﬁlhed Pe&itosdatd o tided data fohke tri@ekeinfdragtion server by
di sposed al ong exterl t vabl e asset at a
the nqt‘?ﬂ%‘%tﬂr%“r?sﬁoéélpml 3‘5“??@?@9 é&é’p‘%ﬁt%ﬂo‘ﬁfﬁoi‘ €™ | on dat a

and tinme data, the tracker tag conbining the position
data and tinme data fromthe nultiple global _
18.  pdbe epnsrtges sshfrthin dainel 1. mibezeit be egwramniniaisgnsor includes at least

o of KSR DR, CTBLAEHROSLL 20, SRR | Bkl & o

sensot, agd s blectric\feld/semedr | eves comand and cont r ol
informati on via the data comruni cati on network; and a
tracking information server (14) for conmand and

19. CconfridingOdysteRe(10] 26K 90, 1Y, inMh@ngi N the tracking
i nformation server selectlvely sends command and

c BMANFPring Aeiae22) for displaymetragking informefiap agsepiated with a movable
asset ag§sag| ng system (93), wherein the nmessage is
addressed to the tracker tag, wherein the messaging
s g taelking snfanneswi tteotkd20hie conmekeeatioagvitti themheiiang device for
ni n r ck| ng
coman%ﬁl%tgrr? 8@18 \‘\:I/‘Ittlaf\r,vprr1 é%:oél%v g%e ¢ Ir%onngo& eﬁ 0Sition data and
t hmatad:ahmﬁmmhlmet\idrhcl‘@r tag via the data
i catign t wor k rei thetrackLn
R 0 RS lBHEr e Wy Pt Bt Ctaia e g data from
multifle MWl positiehingtdyetem sA8ith g2 AMNdA Oleldbal P6¥tieEn s?st&xﬁesatelhte
t rackin i nformati on network, "'wherein the trac
constqligtion (b e pesitipn ﬁa@ém@réwvég ¢ Pppier 96 sacht glebad @ﬁﬁrlﬁ@ag system
satelli@?bﬁ‘ﬂ \%lcﬁi aka Mdretzél égot RS QQIH?IeOft ]@ﬁﬂf {]3679 !éhci] the time data
ormat i on, vvheren ing rnformatio
repre&smﬂu@:a timelof dasz ans1atﬁ|dswtbthb ipesitiom datay ﬁhngradlesntmgadrapcmed along an

e SRR AR S YO R00S 0 i

the trafék& tﬁg &ombmlr% the pbsitioRe dsa ghd Gme \atacidh figd md&ﬁﬂ@g‘lobal positioning
ystem 21. The apparatus as set forth

systerg F%tﬁwechor ey trapemiting¢ambayed pasitian dataand tip datgvigibe data
commfulRatitE 8SRQek, | Wikdrbidi RE thB&r ¢ATEANGvER e VES Rhmmand and control
information. 22. The apparatus as set forth in claim
infornpatioptyés iedatarpemanyraedtion ystvesnk;i andpr ovi ded by an e-mai |
s :
oS4 PR AR5 AT AP S My o
the tradking n&smmcmtsed/em';eﬁdmaelmm bbemasd aid amtmgnﬁmhamke the tracker

n. co h a track info tion )
tag vid §hgusBiog SR G Vb eqTatosige s padihseily e Brckihia whereinthe
messagﬁ@ §/6teinl16 adBRYEIHB |t(€th@ &% 6ker taREE Ble f&laia%nﬁﬁ&ﬁ@foﬂn@@vdrﬁ wherein
| sposed along an exterior of the nopvabl e asset at

the tracl @R AT Eeh ek ech FRBkiapd P%ﬁgthm%am anetinge datp diom the tracker
tag Vil @EEERa b tuﬂfcaﬁ n&WoE QNHQ:P&MG LE ﬁ?orﬁfaﬁ&? S%%er selectively

asset, wherein the trac er tag I s Inoperative
receives) copment asks owite] sdfqmrahon' tﬁ@rrasl@momﬂusngudewtchevia the tracking

tracke S tal.led ta
informy B3 S R ol WS AR i Serk g R sl ot e combined
posmﬁtp@’tain(ﬁﬁnoﬁath heprbdweklies tracRigg uﬁbﬁﬁa&ioﬁ W]‘I@emﬁlﬁe’:tﬁ‘dékﬂﬁg information
qrmatlo ser,ver i.ncl) udes, ' % profile
is selecugly Agoepsit dntheguenorias Vice via e gacking ?rg}arlgmflﬁévork

same as the installed tag proflle
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b) re-configuring the master tag profile at the

tracking information server to create a next tag
w@e@siotr92 wherei n the next tag profil e includeBCT/US2004/014025

programed instructions to control subsequent

0 ' o G j.vel y, sendi .
20, RS BokBiyEls LOBH BRUGR | e SBLEENEL A0 8 an o
systemi a a nessagi ng system wherein the nessagi ng system.

is accessible to the tracker tag via a data

conmuni cation network; d) powering up the tracker

21. t 3We afParales Rkt MBthdn CRAN0S, WherSinahee SRiTiykieRNs WhdoRiatdaBwith the
tracker tag and respondi n% to the change™ in state

message A 4diemthe sommasd gas centygl dormaionr ogr anmed
instructions in the installed tag profile, wherein
the response to the change in state condition includes
22. r dhe ppparates asiset fnpk sagjeinvi  Wherbia theexpil spgepriopioleled bym e-mail

e TR SRR U STL Rl Ao 120

installation, the next tag profile becones the

i nstall tag.profile for contro] of current .
23. oge‘P%fL?‘g%@l?%ﬁgﬂ’ég TPaete a58galed Wikt BOVPARSe asefaiping a tracker tag
in cond@fititatidni vikh & BREkiAE Hohaibn bi9ed [REKSEg fh_%%te%@fd_
responding to the data acquisition conditionin
 adkdiedking a sl tagiie themoeyicabirebel, Mereicth tracker tagtimdisposed along
an ext%ﬁ&t(ﬁlﬂlleeﬂo{fzﬁ)@e ers&f dt Ia oceu:iwl1 & \%an,h gﬂetrarcﬁéfqggﬁgs ﬁn% 0 t§1eght access to
ata acquisition condition i ncludes acquiting an
the skyt dringgnasmak oroveabst ofthecssat whereint theatackerat iorigoperative from

equipflglg%gsg)rc?a}eélg% tﬁlrg ags'ré{, %%%reeg%%rﬁ %éggseg%gé%gggesvgngrbstélgﬁ tag profile that
includeECprogtaadd Oikdidtons 1O cents? ReRESR cpeffich A €kl Whdklr taBewherein the
.asset, and one or _npre sensors associated with a

tracking HQIRAtON sgRir Elcudes soBrsheTdas RratHe e insseentigarrplegnd at least

initialdah€ Sirh sk Be HRtAed W BaL; condi tion with the tracker
tag and responding to the data downl oad condition in

abrisrogafigering themmeakter tog prpfdenteit travkingueformaigor serten & create a next
(ast e, ein the response to th
oY A PR MOET RS FIRBERE: bRghl sbseqen

operatidnoofahle savksomgdata to the tracking i nfonnation server
rk, wherein the

via the data .co ni cati on_net . .
t F)aSStPFH‘éeqY FREETH P, eV tcp%g tades Lgina msTRe gigessaging

systen$ &Vteedin ftnfesbabing Satcth $AB&RLIbIeRS HoTREKRDa i a dHaSBh@MBication
the sensor information on a nonitoring device via a

netwogkiacki ng i nfonnation network. 24. The nmethod as set

ggfn%ﬁér@ég{pg%g}rg%(gm%r ein the nessagi ng systemis an

he nethod as set forth in claim
24) detesting mchange i state borsljtsanemith the trackten thpdindiréspbndih e the change

s SR PR QP BRI Tp bl B et v o

wherefar thu rebpondeyto it chafi@d in stB€Eotiditoniibelviieeretricvtlne dettage with the
fron@{ahqe tracking.information server. 27. The_metho

next tag-praitle g the messaging wisten HepEpling fe nexhigerofilggn the tracker tag,

wherelr) 6b&IBStaBatitir) SRSKRY tdghro SRFEh &AL Hitatleli Rad é’x%ﬁﬁ:t for control of
| east one sensor, wherein the processor conpares

currenfrepayeftaaeiithe trackentagine each sensor of the at |east one
S Fae: WM I . ] . I ithin. the ..
SRR | RS TSR 25 D A g e s
acquisittondehéitin eeakordhacegeith the ptagrenmeddinatradipns i the @stalla@ttdg profile,
Where%%g response to the data acquisition condition includes acquiring and storing sensor data

associated with at least one sensor of one or more sensors associated with the tracker tag, one or
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downl oad condition. 28. The nethod as set forth in
claim23, step b) further including the foll ow ng
wWEL@p®2220) receiving a selection froma user OPCT/H82004/014025
nonitoring device to re-configure the nmaster tag
more @ﬁI%t)i‘Sl fssodiated (Vlghhf_ﬁ? lé?s%f, ﬁ O%HB)I}%(SI% esgnstog’s 58%6(91?1%& IV%le S transport
the master tag profile,” providing the user w a
vehiclkeawsfdctpiedewitla thepasedtj dned di spl ay to re-configure the

mast.er ta rofile: ) receivi one.or. nor )

o8] BEErRS PHOH v e bt Hih e ReeiEh e, resmandpe to the data
downl¥ad oitisir @Gcedriiairg fviththe habRn&aedinkin@ilidns BBe Ristalled g profile,

desired data _acqui sition conditions, and one or nore

whereifa reorrsta et dodmld sendiignacigdssiomal adingithgstored sensor data
to theSPRREJUBIBmMARS 8l QN iQthel 8 LoRRkETatROnettibril m}éﬁ'ﬂ ?166 tracking

] the programmed instructions in the master tagd pro
informatipmdsesyer trifecedses i the dowolmadesk s¢nsos ategp cderta sensor information and

i 4 3 A B L G0 e d 8 e

wth the next tag profile to be sent to the nessagi ng
system. 56 05/.022292 . PCT/ US2004/ 014025 29. The
2. Ak SPed X sl R OhoIRRh & gﬁhﬁ?%%g&eéﬁagaf}g Pfepigan e-mail system.
including the follow ng steps: h) performng a
self-test of the tracker tag; and i) determning if
25. ¢ Hbe susthod assyet futdsiacrlam hphegin thesrmpih sysiem py tighuladwdthin the
tracldh%ﬁff&ﬁ&?attiioﬁ'gérvisﬁ? the installed tag profile identify
change 1 n state conditions for passing self-test and
for failing self- test. 30. The nethod as set forth in

claim23,, ste .furth kncluding t.he foll ow ng . .
26. Bk Bty o B it Ml 2 wbei e Bus Sl Mooy on omail
servick pgpviddr edependehefrsenhofra¢gkigc RS aatidet@oted the change

in state condition based on detecting at |east one

parameter identified as a change in state condition
27. | 'Th RGBS B i) 8fafd 081 WRASRSHO Hadlleda clf\lkdeg% processor in

installed tag profile; i) starting up a networ
commypisebeswith he at leastiona sdnser, whgreir the proicessertdompares measurements from
: j j wor k. d t.he
the caE L Bl e R B DR R O S R R Pl ¥ppagrammed
instructetnaan khepnsvdidsag p@ifite tohleteveesh ghagesy staeiats acquisition, and data
onfirmed, checking for a new nessage to the tracker
down]t%ﬁgc%rﬁgﬁ?oq'f a new nessage is found, uploading the
next tag profile associated with the new nessage to

the network processor; 1) term nating the )
28. ¢ ﬁﬁmﬁﬂ@étaﬁ ¢ ek peain ﬁé st Radiathes indeding thedfallowing steps:

MEPRAAVDG a el Troia RESSH 1Y i !
frgm t he%r?etvvor p(r)locaessor ton{oﬂgoggég%‘?@e&) g%gé%%&%%hg master
tag prefilgt t i ng down the network processor; n) if a new
s _found.in _step k installing.the next ta .
oA B Ry B s ShiRatd e Bl e e o P hEfker witha
confighestagprofiledphgto raab@ifigure the pester tugtpabdfilai i on, the
pr.ogr anmed instructlions f he next tag.profjle .
pHETHEOHRT SR8 SRt SR eAHOR REHREAATIUBR M YIS Ao tagre desired
changb iR SRS cohdiohs, A8 iok inre dbfrddl REH ARH dnNSnkilfohb CR% dn or more
. the installed tag profile for control of current
desired dataslomainad gpnditians associated with subsequent operation of the tracker tag;

-

k) updating the programmed instructions in the master tag profile based on the desired
change in state, data acquisition, and data download conditions to create the next tag profile; and

1) generating the message with the next tag profile to be sent to the messaging .system.
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tracker tag; and o) placing the sensor processing in a
sleep state. 31. The nethod as set forth in claim23,
w@@p/0229f urt her including the foll ow ng st epsPCTVS2004/014025
waki ng up a sensor processor in the tracker tag,
S . .
29. m&%@qdﬁ con?fl tl on gg esgép %@%@?ﬁ’l%gﬁ é)glgwr%jgnsetep 5
péu) gﬂtédimrnng d egif-tehi mhaﬁadcedtﬁgaandacqw sition condition

instructi som ted with th .
e T e S O B0 PR R B e tied BSsgpns inthe
1nstalﬁatt@g ResRGtattEd ciingh uﬁ&taﬂe%ﬁ(ﬂltlﬁﬂ@fo‘ﬁ @Eﬂé%ﬁfg seff-ttfi@nd for failing self-
tracker tag, asset, and transport vehicle in
test. accordance with the programmed instructions in the
installed tracker tag; and j) placing the sensor
processing in a sleep state. 57 WO 2005/ 022292
30. P&hewstioghascedons in glaim PRsstepe)Hodherdndeding ¢h€t ﬂollowmg steps:
i hg.the
Lhzwq%%up%ts%g %Qroﬁé‘ééérgg %hs g{b%%%ga herem ’&16 ts?%s% }glgg‘?(sa?r detected
the chl‘aa@ inwtete einditionéasehsndet@ting askadt odepa@ine’d:r ideh@fiethdsan change in
] oad condi tion hased .on detect Jea t . one
state G ioB 0 19 AHET R d S CH RO S BhTb At Cadlrd Pgprofie:

. tﬁ‘ﬁstﬁﬁﬁ@ﬁﬁﬁﬁi@ﬂvdrﬁ?fdc@@bf PBe A88IQ6 'tefgt ed wt h t he
installed tag profile; i) starting up a network
pahaﬁl@ﬁagamnmﬁaw@wbh@éw e ngtyoplfpropesserfgd she messaging system;

Bl Gy Ren r
tr acki ng in o??qra%:nl on einggl \?er E; %r?éegér:o‘?i%%ﬁ%s% E%ﬁ system is
confirhedywekevkingefon etnewr meﬁﬂagcécsﬂm tracketr tdpeartd; atk nay message is found,

Lnf or mat | rver i downl .0
uptoal g PO S s lop el IR s R et it bt rrgocssors
Wi Rrthiveting RSPl CRdS WetwEenohg hetwigk PeEMBIIE and the messaging
rocessor to the tracking information server via the

Systefat a conmuni cation network; 1) terminating the

C W’é‘éﬁé‘ﬂie%@xﬂﬁé P{%gi%b tbe e hWo‘fk Efd%ﬁs%@ﬁ&rth@ Q&s&f‘ﬁ‘rocessor and

tracking informa server; utting down t
shuﬁlmﬂmn@egwm@kmoemnd n) pl aC| ng the sensor

¢ %?ﬁ%%?%vrﬁg? e{ém@vfglf 8 ikt g#ﬁ) %rgégasl,h]j-lr Be H%&tea)%(hr éstorage device

associatedIwith thgsdnker pré@béomwhmyemi gpn ins)talhafhbn,rﬂmmmgmmmai ingtructions of

S TN TN RN B ——

to propaghigl S¥sh@IBnaddiessRal1ddaa® PR foFRbAtroISHTchrrent operations of the
assom(i\t ed wth the nonitoring device in accordance

trackeffagh aihe programmed instructions in the installed tag
p'b?f)lakﬁg tRsendPProBRbdRHinAS88  stdier th in claim 33

wherei n"the paging systemis included within the
tracking information server.  35. The nethod as set

31. f Fht %Cflﬂg)dba!s%etr@o%ﬁ 1r\1ml§frr? 5_51 stt f) %Jrghe? et nge e fsllowmg steps:

provi
h) waking up a sensor processor in the tracker tag, wherein the sensor processor detected

the data acquisition condition based on detecting at least one parameter identified as a data
acquiéition condition in the programmed instructions associated with the installed tag profile;

1) acquiring and storing sensor data associated with at least one sensor of the tracker tag,
asset, and transport vehicle in accordance with the programmed instructions in the installed
tracker tag; and

) placing the sensor processing in a sleep state.
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servi ce provider independent fromthe tracking
information server. 36. A nethod for tracking a

worewea2e2 asset using a tracker tag in comuni PEL/US004/014025
with a tracki ng i nformati on server, including the

2. SRR ORI D3 ARl e B g o

ex) aukiag uph sérer plovabdran arseickéattag whetdi iheersor procesl;m detected

the Cafh PG aHE AT RBBNENDT GF CEHE %@ﬁeg%cocﬁér%wert HEaeh as a dat

downfo%@ %Bx?dm&@i:h the pk h8d inéBuéti RNas Rk INRIM thasssliaati®eprofile;
t he asset, erein the tracker tag includes an

i rq)sstt@rtmgdp @@ghmrbchessphmthe g8claotaen 05/ 022292

N o e Ty R R PR PR R Brmation

servet he tracking |nfor mat i on server i ncl udes a master tag
pﬁﬁ)hlethat |sr onfi ura | e.and at 2{%} Kine inf i
i 7 el PrIpHRcdigneb R o Reineby ok oY 35@ f fracxipg miormation
serveri€cédtied Lt[dvﬁﬂozidikig tHestbRid strd@r @itofrbing stfradeflievics asdimted with the
information server tQ create a next _tag_profile

sensoppRoPeSAr thFraichdhe netwerkaraesshar tp e itrpking pfymatioreterver via the data
comniuRRbfibe het®dsk;t 0 control subsequent operation of the
tracker tag; c) selectively sending the next tag
pul)ofqrmmatmg tthe comawieatiomgeiveen thegstigekyviracegsor and the tracking
informBesagAg  system wherein the nmessaging systemis
ACCesSIOT’e to the tracker tag via a data conmuni cation
nat)whnkmgaﬂ))mahenetwgrmmobdmort st ker tag; e) detecting
a n state condltlo with the tracker tag and
- a3 R e 1 o GHRg < TFFSee cond i on | n
accordance with the programmed instructions in the
installed tag profile, wherein the response to the
33.  cHaagesthed 88 seteforbriai algigh32.reatwers stens 1) @i gfurther including the
follovﬁﬁ%§t@ e with the next tag profile fromthe nessagi ng
and installing the next tag profile in the
t Déuaﬁelr cdrmg}lmcwﬂrmr b@twsaemﬁno metm@ﬂcatrba‘i’ss@rrﬁndtthe taelsing frEfgrmation
SGI'VG%.% 859@&%}6@?#8@%% Iag?,ge '[ﬂ g?) 8$'mg ﬁ%st?rp gg& 8?86&1 (Lo Qne]%)rr IIPO(I')C uSGIQSl associated

with tHle hpaitbtigl deviladia aacadingt Withnhepodidnraed nstnlictiohein the installed tag
tracker tag and responding to the data acquisition
profileondi tion in accordance with the progranmed
instructions in the installed tag profile, wherein
the response to the data acquisition condition

34. i Ade odasyst ForRyinahdmsI owherginplbs ivegios systemas setrdeil wthin the
dat [ with a gl obal positioning system
ﬁaohgg%gfpégr%%n%g tracker tag; and g) detecting a data
dovvnl oad cond|t| on wth the tracker tag and responding

t he l.oad. cqndi.tion.in accordance Wt he .
or3G P e R Bt i SR MirdRmede £t prSI{HEy B pasing
serv1déﬁiﬁd5\€idét ihfeh@HP BOSEhE Gatiiee fdbiaowskaad condition
i ncl udes downl oadi ng the stored position data and
time data to the tracking information server via the
36. dq% FheBRIMP LGALL Q PSIURE Ksset \Qﬂﬁ 'tfhc}(&eta%gxf‘g&hﬁgnicaﬁon with a
nfornmation serv processes t oad position
trackldgma?oanatlonﬁwedandudmg therséepse tracking information and
I@S%&a&(x{sﬂ q%ac{{%r%ag%ﬁgl ngr'nfr)]\ff oir%:al? g}flﬁeﬁga acf( tagi%dwposed along
an exterior of the movable asset at a location in which the tracker tag has line of sight access to

the sky during normal movement of the asset, wherein the tracker tag is inoperative from

equipment associated with the asset, wherein the tracker tag includes an installed tag profile that
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37. The nmethod as set forth in claim36 wherein the

tracker tag includes a processor in comrunication
waowaok/oeR2e2 gl obal positioning systemrecei ver, RMIEUS1004/014025

the processor conpares at |east one of the position
. i . e t 0 .
mclu%@%ﬁqgﬁ&?#eeh '?%srmglg{rugnswﬂo &gnt%glt c?tgltg?{ %e@aﬁgon (ﬁ{t ﬁé‘%ﬁ{ l‘ca[gé gzherem the
trackit@ dnfproodtidneseircer dedledds saemasterctagngefilerthsit 1atre—,coﬁ1@gtﬁable and at least

- itial cqgui si tion, .an% E%ata dgrnl oad condition. 38. The

initia 530G 8s Gsdngielediag WO m 36, step e) further ,
| BY fe%nﬁguﬁﬁ'%thfe%dsféﬂa@%cﬁﬂe RiShe ﬁ%ﬂ@n?&%ﬁ@g St O to create anext
PCT/ US2004/ 014025 vvaqud% a sensor processor in

tag prefile, Whereredhe mea@tagmlém ePYEFBRepINsEedivns tofoniel hsequent

operaﬁé}?oictﬂéﬁg&ér gmate condition based on detecting at

| east one par ter identified as a change in state
C Q}ﬂﬂetctwdmsmdlmﬂlp noytzgpredld tnhatrrkerasinesnessigiteda messaging

sysech gt Tt Bl E ok B fe e B Ry f iR sgrpmication
netwoglgnmuni cati on between the network processor and the

ssa |ng sy k) after communi cati on between the
ng %ggr@pkegﬁ%g 't he messaging systemis

C @météd‘ﬂiﬁg a chieekh fstelOndiBo e HRSSRYE tﬁ%’aﬂ(ﬂ% r#ohéfﬁ%% the change
tag and, if a new nmessage is found, oadi

in statgeopndifign ip pesiordaaca b dhaprogranimed tﬂa@ucﬁ@ws mﬁ@&g@aﬂf@ tag profile,
Whereﬁlbﬁue El@ép‘é’ﬁ%é%o%g &fa\%gg %n S{t%t)é c{r)llgcp E’f Lﬂi%s %@ﬁevm%thg message with the

onmmunrcati on processor

next tmﬁga fngm tlsymbeagingpysoas sndipstaimgrtba hestt aap pofifeih ﬂle tracker tag,
esso t.o the sens oce

Whereérh %g]?ﬁtlhe \Ar?,{tﬁ%g«%%g%p@ bq,’%eé:g]g)g% e ma%aﬂ%rtagﬁ e for control of
cunerﬁﬁ?&@ﬂ@ns\lﬁ&héﬁmriag, step k), inst alli ng the next tag
profile in a stora devi.ce associated with the

s Erfistrctips gdaasagauisiy e cenditionih thagacker tagiapa respprding to the data
acqulﬂﬁ&%o%m{m ih BSoFdiGEL Qﬁﬁ tHef ie pro érgrﬁl o8 st 8GR0k klfétagled ﬁtg profile,
previ ousl Yy aSSocCl at ed sequent operation o
wheretrr thekesponsaytotthedein tap@nsﬂwlo ccpndotgcnambldes mumngt andrs¢oring position
data aﬁ&‘ ?rﬂaetrhsaéaﬁisss&?at%(ﬁgﬂtﬁr (I)tt(a? PI)% éora(ilq§§%s %51 r gg{ WS‘H? chker tag; and
s ghéaectmgoa:«m;s dowgnload eorslitéepwith diectracRer ta'gr laed f@pdsmﬂngﬁ) the data

th.in cl |m36 tepf)f er i ncl udi hg
downipg posiing e Pereding g lndiretipredie Btali tag profile

wherei e trés?@ﬁs%r to ttl?egdaté’\@tﬁﬁﬁbiﬂ édﬂl&tﬁﬁﬂﬁ&ﬁd&r&%ﬁ&éﬂngd{ﬁé §1%§e%lcb031tlon
the data acquisition condition based on detecting a

data and 4ipe gefa tpdhe fra¢ldng infemationegrves vip thetdeta a@amumoail@h network,
c :
wer RTS8 ARSI, B LAl O0Ep RSO BL BBl o
createstagking gnfohmatpasindi displagatize taanititg inforobation dma asndtodag device via a
trackiWi ]t&% th% p%&%{{ mmed instructions in the installed
e %}a’f)g& and j) placing the sensor processing in a
sleep state. 40. The nethod as set forth in cl ai m36

p g), further includjng the fol|ow ng steps:
37. w&ﬁ athnst as & e 1$P%E%§§0thrﬁntth% traplecs Kes n%@&gies a processor in

comm\ﬁﬂﬁ;‘éﬁd)r{‘witﬂ %e?@lﬁ'ﬂ’ boﬁﬁ&ﬁ%ﬁ ggfécgﬁ'&e %hefelﬂft tGessor compares at

downl oad conditi on base tecting at one
least pag @irethe rpdstiont fath camdatimg dm@ avith predetermined thresholds within the

programmed instructions in the installed tag profile to detect each change in state, data

acquisition, and data download condition.

38.  Themethod as set forth in claim 36, step e) further including the following steps:
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downl oad condition in the programred instructions
associated with the installed tag profile; i) starting

W@ pooa/oemp2n0r kK processor in the tracker tag; j)PCT/US2004/014025
initiating a comuni cation between the network

p : d | lon.: ryer:
SRR kA P RSB0 b s
the clahge inrstetk corglitionf lasedhon detectiBg aV¥Ba 2006 hAARRER identified as a change in

PCT/ US2004/ 014025 server. i s confirnmed, downloadin )
state SGFQICRGR Bt HOLRITEH G aPPSIeU TS e BRPUoL e
deydt&ting ap 39@tiR Grodebdor iliBe H@EIERagdr OCESSOr t hrough
the network processor to the tracking information

s Y ipEiating a commuaitRHORRRITEH! BaRFFIvHRIOGRssR: andfhe messaging system;

DR P T B R PR TAE sk "B Mkt system is
confirgtadt chevlyingofm at ey messsage Ko thotredwsotag amly if a)nepzi message is found,
uploaﬁfﬁ% RSP {agp ﬂrgﬁl%sa%éo%gatédq with %nleen%ev 1%1Esastag6é to tgél network processor;

1) terminating the communication between the network processor and the messaging
system,

'm) passing the next tag profile from the network processor to the sensor processor and
shutting down the network processor;

n) if anew message was found in step k), installing the next tag profile in a storage device
associated with the sensor processor, wherein, upon installation, the programmed instructions of
the next tag profile previously associated with subsequent operation of the traéker tag transition
to programmed instructions in the installed tag profile for control of current operations of the
tracker tag; and t

o) placing the sensor processing in a sleep state.

39.  Themethod as set forth in claim 36, step f) further including the following steps:

h) waking up a sensor processor in the tracker tag, wherein the sensor processor detected
the data acquisition condition based on detecting at least one parameter identified as a data
acquisition condition in the programmed instructions associated with the installed tag profile;

i) acquiring and storing the position data and time data in accordance with the
programmed instructions in the installed tracker tag; and

1) placing the sensor processing in a sleep state.

40.  The method as set forth in claim 36, step g) further including the following steps:

h) waking up a sensor processor in the tracker tag, wherein the sensor processor detected
the data download condition based on detecting at least one parameter identified as a data
download condition in the programmed instructions associated with the installed tag profile;

1) starting up a network processor in the tracker tag;

j) initiating a communication between the network processor and the tracking information
server;

k) after communication between the network processor and the tracking information
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server is confirmed, downloading the stored position data and time data from a storage device
associated with the sensor processor through the network processor to the tracking information
server via the data communication network;

1) terminating the communication between the network processor and the tracking
information server;

m) shutting down the network processor; and

n) placing the sensor processing in a sleep state.
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