; e3egHg@ANDFD| G6GTH$/ gWO 2004/ 013731 PCT/ US2003/ 024056 SYSTEM AND METHOD
FOR PROVI DI NG ASSET MANAGEMENT AND TRACKI NG CAPABI LI TI ES BACKGROUND OF THE
| NVENTI ON The present invention relates generally to systens and net hods
for managi ng the flow of physical assets between various entities. Mre
particularly, the present invention relates to nethods and systens which
utilize various conputer technologies to create and naintain an up-to-date
record of asset status and location information which may then be 5 shared
among var i 88248 8bnnel . Mai ntai ni ng an accurate ef'ﬁaméﬁﬂ?f%é‘mﬁ record of

shi pment delivepjes and status information has long been an area of

si gni fi cant fruqé’tSF@(I'rAgP { QET %@g nunbers of products
or materials to a variet i ];P Sons. Conventi onal | y, such

shi ppi ng and delivery record keeping involved follow ng a paper trail
relating to the 10 shipnent and delivery of the particular itemin

questi on. %F%?%%W@FEEEWTQNthe paperwork required to naintain the

accuracy of thehapeser tyentic radids gdnereliytidgsten¥iandhot@ds fhraa@agingthe €r r oneousl y

conpl et ed. it i.nf or I: ! r.di he of the delivered
items is t?é?%lgpffsgﬂg%tty?eﬂ% u _eogP %r_lht%giu%ﬁg& F\tg"él?rﬁfh ?%er??ntt%%%&oﬁet hod for

enhanci ng fofes Rethpdsyndsysteswhisheytibizevarionpgompud irchaelegiss sg weaeewdor ds, 15 i nvol ves
t he pl acema@htaiabn wprb-GiicreaipiiteBtants @RISR inkatdbh highatay @t ieodes, e.g., bar
codes, ;0N aar%@axPJnOdu%IEs spi gent. By scanning in these codes at various
waypoi nts duri ng 8 Tver ™% record of the shipment process may be

mai nt ai ned. ThMginjajpng paseuiratgandyent fveord df ehifmpntielivebizslandstatas shar ed dat abase f or

subsequent h@&:ﬁ@i@@shabwn@e&mraiez&e&?;mtkr@s%raﬁoyﬂ)fr BshnbbOR el sbip 1ak0 S process
requires the affirmative Staﬁ%gqo .l ocating and scanning_in each 20

i denti fi cal'VOR™ LR P geiey "yva?Fﬁ"rPrﬁ&W."m%ﬂf?"?t’l’?@r Copveigialy. itk ss does not
assi st pr ochimping rrelcklperyndced keapighetveived follomipg b pepertoit@biingro tand st at us of their
recei vgd del:d i - i : W2 ek i t hodol ogi es have
been d@vel g%ﬂg}éﬁrmf%ﬁw%gﬁtg %?t Mgﬁ%rrgﬁl?ég%rrbpe au%t%%a%{ﬁ}hggfhﬁ and conti nuously.
Such syst eRPCTTERs rqyiref forpeintinibeacqpiagyof tgreegulsis ofgnesisher misgg; 19t.6hi ng Satel | ite)
syst ens as eiwddbduslpSmpleia® radatiatily; afoindticredamb Mo kg hodbkai N real -ti ne data
on in-trangjt.. ' | n. ition to such shipnment tracking systens,
systens ar génkllést%q%f#%P%%‘ge%?%ﬁm%ﬁ%?né nmoni tori ng and managenent of the
vari ous i nvent Opgmehpd fos prhancing thesbilify of phirpere g mainisinararalg preards, dat e i nf or mati on,
inventory mRéleg espidemsy Stugigl cathjuditelluSd @GS n tRleLas | tadcodgt €r m ne t he
ext ent of toheeaihr n; N\ gnriltn%{ni %Sécangnf or.t una(%x%latg ..such %%%I -time systens are
of ten prohPbiEiRISHS) TERTSE S (A . 0Fse COdRrt 3880 YRS FS U BET/ US2003/ 024056
i mpl enent , dghisery, ia enadréell the shibraqneprdeess ey hemmibbeingl. Ffis infogmgioramay themc| uded i n each
shi prent ..  BfodRREd to R$hatdll EaBibdsHEr SQRERerS S8y R R RLENR. descri bed above, these
nmet hods | i Ige%gl se lfg}lfil to praqvi efgggfornatl on regardi ng the status of the

B Fot B f

g
del i ver ed ate S prTres ¢ PYpTPAF loetpendiynEhinGiBnt of goods
transa@t i onlentification qoden a trpgly angew Hurtigmtds psadsedokd oeastist produbing system that a
cont ai ner %ﬁieﬁtﬁﬁgé@egxgmngg Iehgfaaag{;)nv nPYianls Qe rdefived Alve£lOES NOL know i T the

cont ai ner 1 ncluded . ( ds or otherw se unacceptabl e goods. Further,
al t hough the sHFFPREFRY. pPR@inpriragking methdelpeies ava psprépvelensd §highnowl edge is i nited
;\ gd_t he calr EnioHor ﬁjpdlerﬁﬁﬁ)lr@eﬁfoﬁﬁmﬁl@lanmﬁti;ﬁiu#ly Sﬁ@@%&eﬁs ﬂ@yxgilnﬁ shi pnent . Con
itiona Vi n t hi ow edge are unaware of the
delivery. FO%%&%%%é i@f’%ﬁp‘)f%onf"ﬁgat%’igt?)ei}fslgwe?v e@ ?Srf’p e e§t(r:°glﬁari os |aid out
above, 25cer tegtinplogydeiebiaingpedriime dajaon ivdransii doeasionyalp agditin tosuibshipmnt ch require
accur at e Kpawhedgensfysthelak aibin BRRRhich 661 h&HRorRB GndSh-Adebtgeni g2 Or mation in a
timely manper. re, exi st ci nces in which a supplier

. For _exanple, ,th | rcynst
is required®f aélo%fenfvle%%}’ g%ﬁrfléemeﬁwb%?cﬁlﬁ %a@guﬂitﬂ'gg? m%“?)aﬂ?nc hase agreement to
cust oner dasnipranaatkenént eysteragtallopmsipetiesid easilyregminEdhefextért ofltieirt hese 15

contract uaknv&t&iiasg%fo%%telgf,nﬁ‘qhMgﬂleisﬁfemgrﬁpéﬁel?ﬁgﬂﬂi%l @ﬂ)gnsﬁrmops or purchases
| 7 fUrt 1T ment of the

through third parties material necessary for the
contracts. In these instances it is inperative that the supplier maintain a
| ogi stics organi zati on capabl e of .coordi nati ng the shipnent of materi al
fromthensel ves and the various third party vendors so as to avoid a
failure to neet their contractual obligations. This logistics activity
requires the tinmely 20 tracking of materials from point of shipnment to
destination. Additionally, detailed information regarding the materi al
subsequent to its delivery is also required for providing expedited
remedi es to any delivery exceptions which nmay arise. This information may

i ncl ude such itens as material description, quantity, vendor, purchasing
information, and the Like. 25 To address these known probl ens, past
attenpts have utilized radio frequency identification (RF)D) devices to

o, Y r oy A - o o




-2 WD 2004/ 013731 PCT/ US2003/ 024056 Accordingly, there is a need in the
art of asset managenent and tracking systens for a nethod and system for
enabling the tracking of nmaterials in an autonated and costeffective
fashion fromits point of shipnment to its point of delivery. Additionally,
there is also a need for a nmethod and system which, in addition to materi al
shi pnment and tracking S information, also provides nore detail ed
information. Additionally, there is a need for a nethod and system for
enabl i ng tW82PHYEHPY fi cation of specific material s PaNBHYAPFurality of

mat eri al s. imflbresnte pagiculerlyrvéhenn loras nembere efdteingarg indudad ip ecbhirggdt ens and net hods for

provi di ng RERehs WARNRISBR iR fktehE @6ibiAGLdvE iRi-miba Mkdwite Al MANNEr sui t abl e
for use by red%ced resouré:,es COEPL%her g%xs% ens. Further, there is also a
need for a°PRPFIHoEAn Lputie IS Y PeERNEPY $96°t he monitoring and exchange of
envi ronnent aridr epeylgtn anygpicgloaelint shipmentrf godraeisertion, BRIEMGUMVARY OF THE

| NVENT{ ON %E\i?fr&ﬁ Safe ta ?Q}s@eﬂ&aﬁ‘é@xﬁ&rﬁ%&e&cﬁ@i a4cRB! EfBsipot ed above, and
provi des addi tional advantages, by providing a co}rlrfggcg&g@m ve met hod and

syst em f orbuhAepsAgi imef 5 e Roniaier elyded deraeed epegs aiofbgTvisy ts using radio
frequency Qed. Rithe aliRagehe skt faf inCat Heareceiead e knowigstsr i but ed nobi | e
cOMPUL i NG S3! SR et el estl d3h5 ALALAGRaSRKL! AERL S, and n- i er ed
based conputi'ng, suc% as (?Fl.en -server systens. In particular, a novel
process hapsrsbrad plsefesipgrredof this knetederareshifspehte fie®E f r om busi nesses and
thirdiparties keddaies loamRdatdlepignatastio Rattiabig cerznapidioent s of this system
i nclude el ectronic asset .identif.cati e : tral data repository,
a nobil e c%rﬁ%ﬁfa?cﬁsgm"lé’ﬁé? ?xtl)slh‘?rdbécﬁltlfqulﬁe ccgrgsegﬂclzolqvge;é%ec??gﬁsgl \R/Igl%g appl i cati ons
suppor t i ngloatieapdstatss Samyation io e timely pepedFe ewpoieiieg SSf¥st em | n accordance with
one enbodi gentsmRes h APl SHMRTs ERYRA de@Rr mithRl puRkdsdusdeS&y St em component s ar e
electronically linked together to transm.t. and Cl?ﬁ e data associated with
s%g}—lﬁri t&neﬁ\a'{;)efil 1i] these,

tracked asEEbasfREreEREnLio ou designatefl sites 2i spectliod clude materi al
i dent i1Bi cadohteintal nfligstions theampplia md@ictneyind gips ofputckeees fecughrthiedl | pur chasi ng
details, Sé}aﬂ{eﬁrﬁﬁerﬂﬂ@ce%%}&Qﬁ%ﬁeﬂ%@chﬁmc@%&@ﬁﬁ&b@h isl ocation and

desti nati o] formation; In accordance with a ]se ond. enbodi ment of the

present | nipepeive et teeppis MEiptER & Qaittiss FepEdiet @GPl Pk PP RETe el ect roni cal |y

l'i nked Wi t fhipedd b thadrialtfipmotfembebgny thehatials divé paty séndassokTp awoliant ai ni ng t he

accuracy pfa?ﬂrem) g{e%teﬁ Qoptrég@?]l%fﬂ&gioﬁy %Bi?ﬁ?sdfc&c%f\’it?}[gq&fes ﬁl(hcﬁne@scer tained 15
ion. I'n i's n

shi ppi ng i ntornma manner, rnformation I s collected fromvarious
di sparit e tapkinaqfmatarnds fom paipt ok shiraent iocestingign tAfdionely ¢4 i nteraction with the
central dajfh@R08datdd Yhe 2i3ErialDBeduent GO Pl al&dtvduir@iisrent s. 1 n accor dance

wi th anot her .enbodinent of the.present..i t ] t nobi | e conput er

envi ronnen?ro‘fl(ﬁ‘l%e glgegéeglre@%c’raélyd VO ERA %}g&éﬂﬁ?gqs?eﬂﬁsers to physically

| ocate -3 nfoNBlR0BY/BLET3d iPETs usadbdsOPiPoBBaEY sErdo ¥ &gl , vi ew specific
asset i nf opARLION anddR@xOdi fy this information to accurately reflect the

current status_of the asset. rther, the nohil opput i ng envi ronnment may
then B8 I i nked TopdRss{s %’thfog\%msd%afta?ﬁ?lggg%‘fetu f’/ﬁﬁ‘g‘éér‘:ga‘feﬂ%/ n-tiered conputing

systemto SiymifiluiorRED) ddveesdiaitagk reiail gads fox dstet sepwrite gsecoBdatyise cor dance with yet

anot her ek iBALyiRS nal e B E R keal (A YNNG Bs matREII RN PBESONNEl  associ at ed
wi th the shipping arrangenen ave %ccess to the gvai | abl e i nformation

. t may hav ;
over a co lpvigepbarphert twlkehusiig bithiref e METmS: PR H ‘@ %anner , such
per sonnel gemifieasitey wilit Sirddbter@intdpeoxBitigtarse refderv additoualy,shipnent s and al so
pronpt])y act. gn.inAf or.mat i I . ) updat es, thereby
expedigtoi ngp?rﬁgeielr{%@c#g%&r?&%lp E%ﬁlLoeD%%nﬁl glﬁzg?fg?l Q%bﬁg%%:dg%?a?gis that may arise. In
accor dance Pisitatly mavd Festerberdiiyepastets §§ving RED pas afEird teistedPit i on, el ectronic
afSSGt ”Hna%ﬂiﬁle,tin ngyﬂbﬁeﬁrdrmwaraﬁusé,wﬁhﬁm@mﬁsﬁcgwg@dastsem;. i ngl ude various types
of sensors es evices may t oper. at Q. _pr store sensor
out put i nf Hpﬂ-{}ﬁf’iﬁtglﬁ’ e §°E%1§15éﬁ"§ Eaﬁc%rto I%V§(%ta§u%°§eé1?}§r9?/q§t§§(itcﬁg nobi | e conputi ng
envi r onmentfforsolutidndy thewubeysprobleds. Addi ti onal |y, such intelligent sensing
devices may be further utilized to independently relay environnental and
operating conditions information i,p.a wirel ess manner, thereby creating a
virtual network of intelligent sensing devices, the outputs of which may be
collectively analyzed. In accordance with another enbodi nent of the present
i nvention, database




20 managenent features are inplenented wherein the database of information
exchanged and synchroni zed with the handhel d conputer and the materi al
managenent dat abase is mnimzed in size and structure so as to enable
efficient operation in a field environnment. BRI EF DESCRI PTI ON OF THE
DRAW TI GS The present invention can be understood nore conpletely by
reading the follow ng Detail ed Description of Preferred Enbodi nents, in
conjunction with the 25 acconpanying drawings. FIG 1 is a eneralized

bl ock di agM8M*®PPHstrating an asset and material s HANSYERHE system
configured in é@érémdar’m?lwqe?ﬂ%ﬁ@”@ﬁﬁwmweféﬁndt%@‘mﬁﬁé@éﬁt invention. FIG

2 is a bl Ot‘okaﬂéﬂitaaﬁryydtekﬂfbt&hdbﬁﬁglmgra@emgm&ﬁalsmaato&ate&anabobtzed enbodi ment  of

30 the ass ) of the nt ntio FIG 3 is a flow
di agr am scﬁ%e F%ganpe tf?%”z?fregsf”f’%bm 81%%%3’3?%@% ?ah}élﬁlﬁ%ner ali zed met hod
fox shari ngjsoaimebdaccae@mdmgd gysige whithy i edditiogtoimafedal shipniegandipekinga conput er

net wor k Suﬁlﬁmﬁaﬁoﬁ h& plrd%d@srrﬁ@édetaﬂeﬁ mforMo@%ﬂx‘u&lﬁ]ﬁgre Pgée!i-%ﬁ?—ooy 024056 FIG 4
is a flow di agram schemat i cal | X | ustratin g @ nt of a

gener al i ze&eﬁgﬁPﬂfﬂSt@b@r?%‘Fﬁ thijdentifigation planecifif at%fg‘ BPBARERMg i nf or mati on
over a conpfiiatiald Thero1ldo remhins a aesd in e art fot gsiaetndpioisbd ppvidoaf | gured for

websi t e ad?% Q}n%ta%eﬁlteﬁt\él% t%aaéfn%lmf&ﬁgﬁ%] gﬁllcmnel%mlc: %l@for ur’se bfre&wéds a flow di agram
schemati ca rating I ment eneral 1 zed nmethod for
sharing an@s@@@ésgﬁ“ﬁgsy%fése?“’fhﬁra@ﬁlﬁﬁsqaﬁrﬁe&f%t“?%‘?? Bt onput er net wor k
relatimng sp@slinf the mbditgridgOndexeliagys bf estido@neiBh@spediingloaatibd ng personnel . FIG 6
is a flow dl agr.am schematically illustrating one enbodi nent of a

gener al i zed " HEbd for sharing and accessing asset tracking information

over a conpbBIEESUMBIARNT GOFHE INYENTIONg specifically to supplier-side exception

resol lrJﬂtJI gn per ?ﬁ@}%&ntm‘r:eh@n o?erdoﬁes@lefpfo%moﬁgﬁbaw sapewadsi cal ly illustrating
one enpoail

eralized net hod and acceSS|ng asset
tracking i@ d@r"??ﬁﬂ"’ﬁﬁg?ﬁg’éf |Pr°§1d’8%ﬁ’r‘"ﬁﬁ{’r3}ensﬁ’§F\ﬁ%?dﬁn‘féft%{‘?foﬁ@mg%éc| fically to
suppl i er - sibalang noyjtetkimategd mdpesris wimg ellio fbqueey 8d perassétfidewificitiongr am

schemat i calglyed dilniiRteh Abii gonfbﬂﬁlg%‘mgl:eﬁﬁﬁ&ed Qfta Qordke e¥EQREA, | zed nmethod for
Sharlng and aCCGSS|n asset tracking information over Conputer net wor k

rel ating sﬁ’%!de‘FTGE‘:%ﬂs?dfmf’W%?PWn@ THRE SYSIPRY SLREUSTIE R 198 hagenent  per sonnel .
FIG 9 is @roﬁdsﬂ%lﬂbﬁ@fx@ﬁd&@famﬂpmatﬂteylsErblhbmhﬁ%mdghn@me‘h@hﬂ)o_dl ment of a
gener al| 26, TahR0 L0l SHAE | ABpA0A ABAE5SHBAASAEInkAgKI nG i nfor et on

over a corrpu1 ecifically to custoner-side high |evel
management 1‘}9@@5"(‘5‘%?’1“5:2’0@@?@&” TBOSF‘%Y & mphile GORpng FYHONSHEMat i cal | y

i1 ustrati ngodRa s eiplenins Sibpoatind aslidhiedrectr deniceecapping eatmon for use with
the present inyention. FE t hel d devi ce asset
i nformation scresn, H G d‘ﬁnfembl()dlment%ﬂg ?eggpmeg&q theq)ca %%&Igd device auto
scan resul tegmpousnis e eleqpigrally nkpdgoggthes t@@%@él%ﬁ?@”%‘iata&“h%ﬁém d device snart

search cri t@likfhsSGhRan.: Tﬁgbale'atgtracﬁeﬁ niagimaﬁue meRodisieAton0f a handhel d device
asset confnmati on screen ack d| agram .l | ustrating one
€

enbodi ment ‘?)f?m%fﬁn’lar‘}fsérllﬁui“b%m’te mﬁg%agf’m%ﬁsﬂf‘é eta Syorage.id mantenance

details, and material location and destination mformatlon

In accordance with a second embodiment of the present invention, the central data
repository is further electronically linked with a plurality of legacy database systems for
maintaining the accuracy of information on such systems in view of the ascertained

15 shipping information. In this manner, information is collected from various disparate
systems and is synchronized together through interaction with the central data repository
and mobile computing environments.

In accordance with another embodiment of the present invention, the mobile

computer environment includes software which enables on-site users to physically locate
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FIG 16 is one enbodi ment of a handhel d device's display screen configured
to display sensor information received froman intelligent asset nanagenent
device. 30 FIG 17 is a flow diagramillustrating one enbodi nent of a

met hod for receiving assets configured to include the intelligent asset
managenent device of FIG 10. FIG 18 is a flow diagramillustrating one
enbodi nent of an alternative nethod for utilizing the intelligent asset
managenent devi ce of FIG 10. -5 WO 2004/013731 PCI/ | TS2003/ 024056 FI G
19 is a neVREPKdPhgram i1l ustrating one enbodi nedCTBIY4Nf or mat i on

net wor k c rassattres¢brigyviesy spicifie agsqt infprogstiong and modifydlisinfarreiinn ipesiatsls and readers

conf i gur edefleh RACHRNAANS 6 t}WaESQ fFuRtBer QGBI colv@ thyidfinenfiap. 20 is a

general i ze ram| ust.r ati ng anot nt of an asset
mamagerrentflj§$%‘?“%f“ﬂv‘”?lil cenﬁild?t%m%?s{ofy&‘/'\?rg\eﬁﬁ?r& °?’?W’Iﬂfss?'gmiq?ng one enbodi ment

of ~a met hoghchorizegheaiate pangs Al sysgmelhel d conput er database. FIG 22 is a flow

di agragm il | us'tlﬁ%cbr@ﬁcecmﬁy&%@l@eﬁﬁ&imeﬁtfofmf@s@ﬂ%@enﬁ&lrvaﬁéulst ering data fromthe
asset rranagenent dat abasé PTI ON %THIE PREFERRED

ENVBODI VENTESmersel ghspeiafef Wﬁbmﬁ%RP‘PW&m*ﬁth%@ acepiyio ¢ Darticularly, to FIG
1, there iisfostatuovea geiparraktivae sholds de kntaica gn ivmednkysthpesinng an asset and
mater i al s gg%&sﬁ Mﬁﬁ%%ﬁ&s meht%a 9190 ar&np £Ph%ARRAIGM th one

enbodi nent resent i nvention. ticular, at its nmost sinplistic
i mpl enent eﬁoileé‘ﬁd d‘lﬂﬁ%anb’ Hepdalre ﬂﬁé@éfpe@ﬂ% tlf?éTS%‘Ptl"%Pf‘sa“WP‘?%t@brrent syst em 100
i ncl udes adkechasthatany @8set nmanagenent server conputer system 102, a renote
client 15 co ter .s m 104. . and tion deV| ce 106
(either handﬂpjlLrjl ccordan em%(ﬁ?c’%h embOd éiotfthe SrgS%Et uﬁ&%?dé%cg‘?nqc%gsgtet to be nanaged
al so i ncl ueP@%eth@V@@tﬂlﬁbbﬂfeﬁh&%@@ur?@@mlﬂewwﬁtw depioBe such as an RFID

devi ce (nOthes%laamas)&ayla&éﬁbﬁaﬁtekmc@maﬁt&%h&@r&ipuaﬁfen@mgﬁh nment of the present
system I xe R9L nt of shipment to each

asset (for™ gﬁ%‘%fe ytourseéﬁvéast%q‘éoplgcgrﬁ%l?%m%m cckmtpl Contai ners, or the like)
t hat il§ t oAddgionatlpeick dhiellifent shsig tiaviseringy bsfotior witifedte mdspelrﬁal@ﬂef bet ween each RFID

tag and th@la%@%ékal%'oﬁ%ﬁ%%&%& iMbHneddn inS Wil mbnaN&ddyt ed in an
automated fashion to th%ﬁn”ent server C%g%) Ber system | 02. As
mat eri al n’iﬁ??@éga‘f"f"ﬂ)‘?h“%?rh? 111g§’ﬁf’eﬁ vige the PUPFQE VR B, updates al ong its
route and @tlecﬁvetyemamgd be recorded automatically and renotely through the

I nterrogation gf ccuasmﬂ?ﬂ&o%%mnﬁs&me%tJfal@;)rezeélwe&ubn figd or nobile radio

frequency interrogators (read ers}% association of these IDs with
st at ug0 eventuagepent geatura% argygplementad v efFé{‘ItheaE‘f‘ta‘*}l;‘fetc’émf°€‘taE‘)n exepie’d i nf ormation is
then typi calkyciadaasceithwiethihdidd comfutet M iekribyabemet Gbband updates on the

status of 208 L0a BBk loapNBaLRGRLBE o { ANRMbLRS. | 0 @ hard-w red

or wirel ess asset managenent server computer system|02.
Det ai | ed | PRIBF RESGRINIPN OE{THE DROWINME mat eri al 30 being tracked may be

obt ai ned t hr oug pebstaf iveft@n an 64 inBioos 6N EdmpleltR®y feyddge® or via a nobile

o oS B AR s BRERAIR ocrver comuter

25 accompanying drawings.

!:i

FIG. 1 is a generalized block diagram illusirating an asset and materials
management system configured in accordance with one embodiment of the present
invention,

FIG. 2 is a block diagram illustrating a second, more specialized, embodiment of

30 the asset management system of the present invention. -

FIG. 3 is a flow diagram schematically illustrating one embodiment of a

generalized method for sharing and accessing asset tracking information over a computer

network such as the Internet.




One el enent of the present solution is the use of electronic asset
identification devices such as RF)D' s to track asset material. These

devi ces may be progranmed prior to use or during use. Such progranm ng nay
i nclude associ ation of the devices, with an electronic identification code
whi ch may be al phanuneric in character. These devices are 5 constructed to
transmt this code as well as other information when requested from
specifically designed RFID interrogators (readers). As brlefly set forth
above, thegé % 's may be used in either a fixedGUSHEWA® environnent .
Once devi ces V\FI@h4EP@W¢1€ﬂfﬁﬂvdiem§iwdlddb€trahrlyosefmbeim§@el ated with material to

be trackedgqthrea n@e&x‘é@ﬁk @&ﬁgaﬁa&c&sﬁ@&sebﬁcm kasioabRPgcobiiy mat eri al

”epost {or yPoTH Sohsa P Ftel sty e haiont hshi on may be vi ewed

and nodi f i pukoniela nobi | e conputi ng devi ces which al so nay be enabled to
interagt with pes @ggqhomg%&ﬂ Jcﬁe&aéca@@llugtﬁa\éﬁgqa‘ﬁ&mblaﬁésofqevl ces may then

directly or indirectly synchronize these updates wth the asset nanagenent
server conftaizedagetiod ey sheyine prdiaceessiag astshiackipeippravation gyer 4c0pPuH; 1 ed

commruni cat h@ﬁbrlﬁylﬁﬁlgﬁf&mﬁdaﬂyihﬁroﬁddtetrnaﬁmlhaﬁdlitlgﬁewomgl via the nobile conputing
devices, the p o) m ess view ng and
nodi fi cation o?ﬁzg{g%ﬂg‘i%oggl asalgg‘%c%ﬁm I?:;enermbsﬁ% ?fl cation and use of
mat eri al bgengreligedmedhad for dhpring prd @eﬂkpﬁﬁs@?tmﬁ%l@?@a@ne‘fﬁf SHEWHY el ectronically
connecied h@wdrﬂ@laiﬁ@%emﬂ&ﬂﬂ@%ﬁféﬁ—m&%ﬁddﬁiﬁn fé@»ﬁﬁbﬂ}ﬁﬂ’sonﬁéﬁt emvia a conputer

network. Updat ERQ} J} gﬂ\?%’ I a?'nschem ticalfml%stlfagnﬁlggﬁ? %’@odlmento near-real time

envi ronnent due tO ﬁ connec COprutal ng syst ens to the,
asset nanagesraized mathod for sheryarpndtaecessingastebirackingieforahtivg byeoméoprEa s et

identifi cagémk@ﬁwg%ﬁ&n%g@ﬁlef_g&p@JeEteémtpgrson@pt omat ed means for tracking
and updating tga\gta us e.described in additional

detail bel ow, té P%ﬂ‘@%%ﬁ@ﬁ%ﬁ““%%ﬁfﬁ PERTIYA for interfacing with
t he abldve- gasdizedyethod H5 dtringmdacresipgdsset trkldugiwforingtvn beer 2magaessi bl e to
desi gnat ed pRSQRAG ec1F&Hl§l13€JsbomHQQ@£r%§ct LR m%ﬂ?en@&%&’sonﬁ@”age”e”t server

conputer system nmay bhe acconplished throu he use of a nobile handheld
conputing pl at FiGr ?ﬁséﬂﬂwg‘b‘%ﬂSF}F’E‘%W?]EYHB‘@?P’&?&F@W%?é package

cal | ed' Tagpetralizéd methbh éor ﬂﬁﬁ@hndﬁﬁﬂﬁgg@ﬂﬁaclﬁwmf&mammﬁ empayst em 102 nmay be
W ndows. 2080 =0 eagy f Sl ELR ARG BRCT 200 | W ndons T
Hewl et®- Packar EKU@JSaﬂm@aamh@@%#@w}émﬁ@ﬁowwﬁwg&%m Sol ari s~, OS/2TM
BeGS~, Machandi¥RaeiR appfilfoh3braRe with @ie pRichatverdivh. t abl e operating system or
Do ") OB B S ek B A5 RS n RNRREIRA L SELURLCOPUL er Syst em | 02,
executes at | eas i'on conventionally known as an
HTTPd server. FI§. b&idpltelembpdnmn’iefad@@éﬁldmmg@mtesuﬁemﬁe? conput er system 102

-7 WO 2004/ 0%y Bslis E’HAM&Q@&Q@&&E&B@& abkycriRbip¥taes | ocal storage for

at | east one, h ty es . as files in HTM. format, XM
(eXterSible M E&E%ﬁw%@é*&m%wﬂ%ﬁfe %P‘?'f@?‘alf”b%’ff‘ﬂ‘fs Al so, asset
managenment ser V&I ITipnpodkdipgray ditsoaing OR embpdinientof andreeligentessal i ndi vi dual server
conputers g galabgse computers positioned at various |ocations on the
network. Cient_conputer system 104 may include, for_instance, a personal
conput er zl uznFIr‘Fb1‘?‘?1%““'!91‘13‘1‘18@%10'{"“Wﬂ%@%“’@%ﬂ‘sﬂ%&’mm‘1011 BEdfh-, NTTM XPTM  or
2000, W nddi@yﬂay%?d\ﬁnfdﬂaiﬁom%wgdﬂdmm;ntellligéﬂﬂa@setﬁﬁia@fnbrsdevm%/ 2TM Be(OS~, MacOS~
or_anys0t Ner - ORRT 81 4 Do Y ShE M il il B Then UGB AOTBULEL SyStem 104 may
ased de

al so |ncI ude a m croprocessor such vice, a Mdtorola

681 or PowaFiseniguyg i dncludesheintolligod assqtymagagament Peyicr 8 CG-APeci si on, or Digit al
Equi pnFnt Cor pF(cDEzQ}amvph@&mlﬁluaﬁuwoammem@ralgmxﬁameﬁ&ﬁdal I Sr or ot Iher
general or evi under programed contro

Furt her rmrgowtﬁ%ﬁglhfp%éﬁ%%l?atssep anag enP(B% ir:rfégl I'ncl ude el ectronic nmenory such
as RAM (random access nenory) or EPROM (el ectronically programuabl e read
only nenory), storage devices such as a hard drive, CDROM or 15
witable/rewitable COROM DVDROWer witeable/rewitable DVDROM or ot her
magnetic, optical or other nedia, and other associ ated conponents connected
over an electronic bus, as wll be appreciated by persons skilled in the
art. Client conputer system 104 nay al so i nclude a network-enabl ed

appl iance such as a WebTV~ unit, radio-enabled Palns Pilot or simlar unit,
a set-top box, a networkabl e game-playing 20 consol e such as Sony

Pl aystati onTM or Pl aystation 2TM M crosoft X-Boxy, N ntendo GaneCube~, or
Sega Dreantast~, a browser-equi pped cellular tel ephone, or other TCP/IP
enabl ed client or other device. The interrogation device 106 may include a
handhel d corrput er such as a Pahu~ P| I ot Compaq i PAQ Sony Cie, Handspring

\r ~




WO 2004/ 013731 PCT/i 1S2003/ 024056 E3 line, Digital Data Service (DDS)
connection, DSL (Digital Subscriber Line) connection, an Ethernet
connection, an |ISDN (Integrated Services Digital Network) line, a dial-up
port such as a V.90, V.92, V.34 or V.34bis anal og nodem connection, a cable
nodem an ATM (Asynchronous Transfer Mde) connection, or an FDDI (Fiber 5
Distributed Data Interface) or CDDI (Copper Distributed Data Interface)
connection. Furthernore, the conputer network may also include |inks to any
of a variet’§28#%Pt el ess networks, includi ng WAP (AWIUEA0BOORop! i cat i on

Pr ot ocol ), R@G(@aw@mrkﬁagmﬂlwaem@@bﬁwfmm@obal System for

Mobi | e COW&IWJ&&@W&plu@Mf&s@Qﬁ@a@nMﬂt&dvﬁ& aM#atidr{toffighediass) or TDMA (Time
Di vision Milt ghcess cel | ul ar phone 10 networks, GPS (d obal

Posi ti oni ng° Cteé(" Efffﬁ’?ﬁm W™ ul ar digital packet data), RIM (Research in
Motion, LimteHs Zﬁ)uvi geverapiad blody dgemdluitretiglewdeoobilimeatifen an | EEE

802. 11x- baaggedmgngg:gng,tg}rsﬁguency network, or an HPNA (Horre Phonel i ne

Net wor ki ng Al npliant et hernet networ Cg ter network may yet
further incl udE[Go?r1 1§ arﬂ%rd}a%‘%‘l\‘z\ﬁ“?‘??g&?ﬁf“’a?fjé‘m&?°f ?ﬂé’ ?“réar?nﬁs 232 seri al
connect i onhandbald bdniphtel@@khsel 5 ( Fi r ew reTI\/p connection, a Fibre Channel
connect ! o 0! DA LA GRE MR bno Aol de B do s0ampL o1 Systems
Interface) connecti on, ersa erial Bus) connection or other

wi red or aﬁaéioélé‘?asséin@ﬁgmemdlﬁta@??al og interface or connection. |In general
oper at i on, DETELED DESURIENITPOF EHE BREFERRED EN[BEBIMENAS Wweb page by issuing a URL
reque throug t he ne rk to the serve 1 RL consistent with
t he Zgbpr esent E?f%r{/m %%r?%fesband mompamfu aﬂﬁ%{ﬁ&emthﬁeg?hgéjmy <pr ot ocoI
identifier gen¢r¢1zgié>&oole¢m%@mhlﬁwwwa@@a@tmﬁienatmanmemnwmm i¥entifier "http"

speci fies {afeueeRvueRtdRwm ohe/malﬁeeﬁ ofttﬁe@mﬁﬁvem@tmp&lcma@wever ot her
sui tabl e protocol |den|f| mpl e, a URL

request f of® BOSEERRLHE TR lf%“’ ﬁ%’?ﬂ’m’e@éstgtp%%g%élglﬁlgﬁgefnﬁmfySaIFI y utilizes the
secur e pr otWdmlud@ 5t l¢agiemasief mapgethbnd pevet' comprian ristery 1 2herematdydient | | ent br owser and

web sgsver co%f;sﬁtt} SHERNE, and%n&sﬂomh@@%na&ﬁe ﬁ@%&hﬁ@&mm&)ayer (SSL). The
"server_path' pi ca efi x. domai n," where the prefix

>
may be _vwmad‘{“é?nd:é |1t§rﬁa&a§etéowa§gdra\;gpclg% aefiEoug i n” is the standard
netvvork S Ulderdiicntiornieti@puch esvee RFDGREerfncdshoti)e server system 106. The opti onal
"web- page_pat h; i grticular
hyper-text 30 85‘5“2 %&%ﬁtgﬁ%ﬁ%%&b%&ﬁ&gg?gItp%sen%tgg{%n@r% é‘E‘/s\’itza&rver conput er

syst em 1020r i3gh Wé?%‘%ﬁ%@el{oﬁ‘“ﬁsq*%é‘i“?/@&l{M(quﬁf%‘ml? PRERMEOEES . xi st i ng web page,
t he agset ﬁé&ﬂﬂg}ﬁﬁfﬂﬁ&s Gr@e Vi) thayssb BIRadi® Arededifois akdiRtioddmqdage, subject to the
HTTP proto n b page typically

i ncor por at gégwéﬁ ?aﬁnﬁﬁg{agaﬁd% tmét%ﬁ)al eliﬁ%%%%g%@gar%%ﬁ%%%dz% udi ng enbedded
hypert ext pitenetsd faghinmierhd @Sﬁfrl@f@ﬁm@ﬁsct‘f@’ cgraputegsystem/(62.240uterial3 731

PCT/ LTS2003b#:¢ A80fbid Yia@rhdni s 8 deéaainopafsaaie;aktngﬁsr&hd R4t sm@pba o readily sel ect

a next URLfo |ssu ter manner a plurality
of i ndi vi df&f" e\%‘l’i" 8@%“&@?“%@%@% erf°ﬁ? B\A%thc%ﬁ%ﬁ dgﬁ‘éeﬁeslfhf’/re web site. The
URL iSléuedWﬁkﬁvwdoﬂwbldﬁl radirfequenstrpierregatossy(sedeny) 190ahd pragpiatidngbthése of a conpl ex 5

form that nsisemhlstfafu@é«e@s( gqam@ a%l@ﬁ&’ﬁé’etb)nﬁ‘ﬁgﬁlﬁ&ﬁu&x%%q&fcﬁl?r amon a server
system 106. Such a HIM. ference ma orm <form

acti on= " hftg5d WWWW%”V@ﬁHHFWEﬂﬂpQﬁ?Wﬁﬁﬁ%?ﬂﬁé%m%ﬁﬁqmﬂ%?ﬁgd ~ost> A hypertext

| i nk of thmteﬁaﬂ)mm%rbemhmﬁehma&mﬂmrbd@muﬂéssmbﬂebdcbgm agsgi program or script
on the ser t t I on of the
a5500|ated¥ﬁ§ %%& &%&&%?@&gﬁﬁBﬁﬁ%I%g@ﬁﬁgﬁ%g%$é%%§g%%ns %%on CA programis
typi caPly B@@dfa‘éked%ﬁ‘tbaphﬁwﬁd@’fo}l eryjageycligngRerviar tWﬁPbé‘te]aﬁbVlﬁiassvmr dtoinitiate
an aut hent meeile@énpufg b which Bodetteds iR att hemgenitoaeionpitet Web server for

pur poses of - rting, for exanple, an exchange of secure or otherw se
privileged nforfation. Further, web site privileges rnay be managed by
referencing the information received during such a | ogon request, thereby
enabling the 15 specific tailoring of the site to a unique individual or
class of individuals. Referring nog.to FIG 2, a block diagramillustrates
a second, nore specialized, enbodi nent 200 of the asset nmanagenent system
of the present invention. In particular, the asset managenent system of
FIG 2 includes 3 main areas: an initial asset information area 202; a web
application area 204; and a proj ect site area 206. Each of these areas
play 20 a role in the overall systemand interact with each other through
various conputer network topol ogies. Referring now specifically to the
initial asset information area 202, a tagging conmputer system 208 is

provi ded which includes at least RFID tag witing software for formatting
RFID tags prior to placenment on the various assets to be tracked. In one




25 enbodi nent, this conputer system 208 is preferably networked to existing
| egacy dat abases 209 for retrieving specific information regarding the
various assets to incorporate within their respective RF>D tags, such as
the project information in which the asset is to be used, as well as other
information regarding the asset in question, such as forecast information,
storage requirements, etc.. Further, in another enbodinment, 30 when a
single tag_is used to |dent|fy several shi pped itens, co ut er system 208
may al so op@P%ESPBY transnit an el ectronic packin CT{USI0¥e40% t o t he RFID
tag as wel | asOnetelsmenetf tieppshanisalption i thprugecof depmronicaerdl idodaion det ai | s r egar di ng
o SIS T s e st it 0 L0, 10

a iter. device S e operatively
connect ed P&* tﬁé"% ?TJPC r°§§7‘§¥’8?d“?8‘§°\i\4d8?850\?ﬁ°f‘ #fﬁ CRE S mat i on for mat t ed
by the congutraic 1®yt&ticam Q08vwlodmoy bmhﬂﬁmwcv@ga@m Thshdeyicesary 212 is then

secur eg toco%ct@%@ﬁﬁénﬁ@tﬁ@co@esﬁ @Ellag@rtﬂerﬂﬁ‘dnﬁﬁoﬁ%én %H&eﬁt@ﬁoﬁl means, such as
adhesives ox the |i t he RF>D ta 212 gréa?oge secured to the asset
I >

214, the a%’%“éftca@ dFSég“i?leg%’ﬁte’FWétPFs LRt BﬂYtSﬁ sé’?t i nation by any
desi red megmisrs mhi beaeo il etihebefingd atatobite@mdroinieait Ohdade'vuqas withal asset information
area e”CO”Hé%ﬁ&%% eﬁ?{}@lﬂ Jﬁe%sﬁaéted%ﬂmh&ka;t@b&?a%x gsg&ia{é&lda@ar ocedures. O

cour se originates froma party, the connection to
| egacy dat @Wﬁé@k?ﬁ%?%‘@thd?afef‘@ﬁ%mm“d‘é(ﬁ’éﬁﬁ%’@gw{’iﬁlhﬁ%w i nformation included
W t hi not heditiutad Bﬁ@epoﬁtOQE'MBicﬁfa%cnpR&@% il bieG gnizéatdisnibmmiyibon r egar di ng t he
RF117 10 ta |d nt i atl n inf t..on akln ta is exchanged
with the V\E%Wapgil i ca I (1)'”1nm°a1rlecom or Whlqﬁ% oSt gh“()%{teﬁgf system In one
enmbodi ment withotba asset ideaiifistion ddyiseswlespp Qe‘ﬁ@s mmthepéllfecfé}'ﬁ@tilchﬁlﬁ ormation area 202

and the m@n@%&tﬁ@&%ﬂes%@&e%%m&rﬁgeﬂx@x@ﬁbﬁﬁﬂdo&ﬁﬂéﬂsﬂkﬁ1G2J0ﬂn§f' le transfer

protocol ) transfe descri bed above, once information has been
shared bet HEEFTFIRE O, 'Wfémlﬁﬁ°nég%ter system 208 and the web

appl i dati on ar Bad@@®4 jo vidwing via the ovbri cémpating devivesdde prosauit baoinelsf or vi ewi ng and

modi ficati ggyiul ﬁrﬁeee@mes@ﬂmﬂl h%hcﬁ%@bﬂdﬁpésﬁxcﬁ%@htﬂﬂ@oﬂ nternet or other
sui tabl e conput er networ k L e dat tra sfer bet ween | egacy

dat abase sifEtiErEonApEPseofaferial W\?élﬁm%i‘f)lﬁ e CQ?P“(S% Syétf’IE as been acconpl i shed
speci fic i etéootiimally aonmewt@lg@mdasn@aﬁagamemameommpmraxstemdlaasmsr and the projects
of which t pe%orlgrlgygﬂee %E}'Eatt n%QatQ‘rlﬁ% b@l\u@@ed%lvaq{eelr %Qﬂ tﬁneg}{v%c'&mﬁe%ug‘tgnpm er network.

In the illustra I ment application area 204 incl udes

sever @ el @Prﬁ‘ﬁ%%“°nPﬁP‘tbil%1‘I°{n9“nn&%yFte"RIm>@ Psggranagera @t SCHFAFOBRf ect information is
recei ved aﬁgﬁteﬁt'ni‘eeﬁctﬂdm& mefndaumaﬁmmmbssprmaagaﬁmm agl@bedase system 216. This
information is th web application server 218 and
connect ed HTT og%arcv cg'%ga %‘Ihé%% gfrﬁsa%él%‘l nation over the conputer network.
As Wi |l be desés Wtﬂé@ldqswb@dlmdﬂliﬂ%]eﬂlﬂmﬂ@iom4'Mﬁ@1a¥§\Mamtngéﬁn§/\)é@ appl i cation and

HTTP servey hd@.ﬁ&\fbr@ﬁeﬁﬁmg&uﬂa i Qob@BdchcRbkd afict RardGtentS@Rikdoh ¢ manner utilizing a

plurality o teractlvewe it should be understood that
the wed apfﬂcfsil f i §rrisnalyd pgpongel %aﬂfﬁlﬁé(‘}]{df%ﬂo @%as eﬁrganﬁ%fn%lr{ic’cévles management
dat abase sysitpeten sPist may bbiceatiphishert throughathe us§ fatmopils hamigeé¢ompeing genent

i nformat i Oglaw;]mms eﬁﬁ%?@eglgrgdydﬁ@ar@&cﬁa&?ca%@h‘aﬂﬁ@:ﬂ cation server, via the
interactive web |1 cation either |rect%\}aq@ %way of the handheld
2y b opiagl

conput i ng devi g%paasé%n&aﬁ?gﬁéﬁtﬂeﬁerd@?%iqsyﬁﬁ‘}w Y&d¥ondi ngl y witten to
the materi aisﬁncaamgemmd@m&b/aaaoﬁwwﬁwf“w Winbse'f1a0t retrieval by |ater
users.,,Opt ixgnal, ﬁ?U%%M‘ﬁ 5{% %,Mgﬂm WeR:BRRlIG R QR dRY al so include an

aut heriti catl on Eerve %esr% T?n LDAP dir’ectory system 224 for
facilitati dftwae™ )t Miereyms falaris™ \@§/2 (33ePH 1 ¥ash. Aveshs. J6B/ 024056

aut hent i Ca'bi&ﬁrsﬂftabl&%ﬁ&ﬁngsbﬂerﬁ)@@]aﬂth&ﬁt]ln@ﬁbra‘z%ntﬂheSSbCﬂﬁanageﬁlny'Sm di fferent web
application fL aff or rs, depending
upon t hei r ?m(?g rsysten*%& tg%ylea%urenwe%?er\%F %})1{08109 honvenlmnaé/k%fé\*gli te area 206

i nt eracti ons ayHIEP&sewe. b@#@@ﬁﬁ@lassetm@@nﬁﬁwﬁ epﬂaat@réystqmﬂ@? mati on regarding
the tracked asset to be easily determ ned and upl oaded to 5 the web
application and materi al s managenent database systens for review over the
conputer network. In particular, once the tracked asset 214 having the RFID
Z 12 affixed thereto is received at the site, information regarding the
asset may be uploaded to the web application area 204 by site personnel in
a variety of ways, such as direct web entry and handhel d synchroni zati on.
Initially, a handheld device 226, such as a device running the

,-




| OWndows CE or Palin OS operating systens, is provided wwth RFID tag
readi ng capabilities, typically by adding both a hardware nodule and a
correspondi ng software application. Utilizing the handhel d device 226 and
software application, asset handlers are able to either affirmatively read
information froma | ocated asset or |ocate an asset included within a
plurality of tagged assets. 15 Once the asset has been | ocated, additional
information regarding the status of the asset may be entered into the
handhel d d¥97 g/ blication for future upload to tHGEUSREH 281 i cation area
204. The eBlebl bﬂ'wvﬂ‘ﬁﬁ lgcal sfiprage fopat feahoredhoughfipicellyi vesely: 5P R2BFE2GUI  on t he devi ce
226 whi ch ﬁ]_aﬁﬁﬂfrm;ainhay )@ﬂﬁ(@kt&ﬁlbkﬂﬁtkﬁpﬁﬁgﬂg’l}foﬁiﬁﬁanﬂ/ﬁﬁoﬂ]bﬂf&hm@n such as asset
recel pt, n?.‘g],taseg %eemlen SeTver co (%ers s%m 1}”3 a mcl%d seve:raflﬁ%l t speci fic and

proj ect dat'd> *RadfPPonal “ff) 313'% PrS and epecrt drments of the
handhel d deeweccemmworwba%wmwmPOEiéOﬂS‘thVdfwﬂQﬁaﬁowOdélﬁaﬁt‘fmﬂbel ow, in reference

to FIG 10. Ne&hent déMﬁdtéBQrstSM 'i‘(ﬂhﬁa?ﬁbl&&tﬁ)ﬁﬁbtaﬁ\detafbe@onﬁl(%&ﬁhﬁféﬁ ed on-site conputer
t he asset or assets

system 228, i .nf e ml
| ocat ed anf™Fipkd 80308%&&8% %n%f B‘#‘ue’g%c orrl ‘i%ig?oh i nformati on contai ned
wi thin thewe»sﬂ@“&@mos‘&mysmnsm@m o™, rBeas’Brréafceﬁ%d enbodi ment, this

| nformati og, O&tnwmanq:%&g’ﬂ 61'%1@1&(91% Eﬁ%ﬁ{&ﬂgute@@stg%ﬂrdalr ﬁso ifcie 0T OVi di ng easy
par si ng of é,ata I nc erein plicatign area 204 upon

upl oad al tH‘Eﬁ?@’f?ceésﬁ’tﬁ“thlabﬁamel&%b&“fig"r"f?&ta%’b@ﬂ’ms QIP(S’H?FP@ d8i%ni t ed (separ at ed)
val uesl) or a MBS, BdvikerPacker Pablie ™) at HigifaDiqnipment re@ECHAlpRERIBON has been
synchroni z n-site conputer
system 22888%6%(3} W@?ogﬁgﬁ%%ﬁag%géngalqg%&%p ) %dgﬂgc% rghgcéeg bet ween t he
on-site coRgEwPedssnEple firthomorg chent %@p%bvsfs%%%w% elefioBic 204. Thi s process
is conpl et Qﬁm&p@l&dsRng(rahtmmtaEtﬁsssiem@y)meEI&m&Kellect&ﬂcatme web application server

45t oM 218 URGlB0SE5R, AR PULSILLSALLAD, B iecBbliSIt | cati on server

222, the u synchroni ze their data with
the wdb si twet.ablﬂt%'m@h GRROM, DIVRROMyof wmbhmtabliﬁVDRmomﬂ/ 013731

PCT/ U52003£Q§é&5@t1§ayd96@5r%&u¥%o@x@ﬁa&!@&dﬂedk&ﬁpoﬁ’dﬂts%dnh&te@@@ﬁut er system 228 and
t he handhel d deV| ce ‘??ég%*’rpi’réﬂl edﬁg ded tq_ the vvebggeg I|c tion server 218 and

subsequent PYUPYC fupas FPEgE el it S4B ey ém 216 for both relay
to | egacy syssinéfrenagnleh ivdlwiow megvodsenphied infplimed sudss ¥ Web unieb appl i cation.

Addi tional Lyg, eﬁ'a%le@ﬁaﬁmm@ﬁ&tt}rs%laﬁidtﬁs@%\ﬁ@q aMﬁﬁ@ga%fe%ﬁyugg personnel may al so
have the option of directly gntering tatusynformation into the web

t
appl i At i oﬁ°f\§\$ilﬁtsﬁ‘8‘ﬁf SqePipEe nd’rgla@WfE‘ﬁr e)]t\i{fci"é‘{fi)ﬁﬁ“ TR habl es site
per sonnel \GahéGabd™ mweatm@asé‘“atbtotav@bb@pbmmllubﬂtdepdemowhdro al so perform easy
status “pd%bﬁ/%enibi}dagﬁl' L&&p evcé | e exchange between the web application and
the client computer or % evice may al so be encrypfed using known
encryption tecﬁh‘fléfﬁé’gat@%umc%@%‘@b‘mh@ek’@'?dhlléc‘é‘ﬁé?f)ﬁb‘thlawax?mssage hashi ng, or
the like sgﬂa,sc&npaq@ms&lybgaﬂard@h@ Visof) ResardhtieKotion Blacdbetyye@en |h S noﬁT1D N
|nterc pt e i Z cor.dan not her enbodi nent
of t he%pr es%nﬂ%dfvﬁcg%fagnéﬁnﬁaw? eren org%négggpe 0 gtsﬁge%s\mbéa& %I ication is
provi ded basdaereiugradio ﬁrqq@enwygeals(ﬁ and &rom the elggprn@asaehd%ﬁoethedeamm i cation. Types
of users mdlh&gﬂng@ndgmo@aew@é 1@%@@%@1@4@?%&%&%&gsherﬂ%dsonnel on 15 site
mat eri al handl er Personnel exception resol ution personnel; business
personnel ; IBMRE B ust omer managenent personnel; and custoner headquarters
personnel . Di f fSeirabla coeputbrattwerksforassqih fambdtionwitidieessenitmadntion e | eges wi | | be

descrifyed fn&aud%&&ﬁ&EWRM%HJOyIQ&émfshﬁggaetam@@lmgle@@pAN bel ow. Referring now
to FI 3, ere I1s_shown a_f F‘% enatically illustrating 20 one

enbodi nent (}Effsmélﬁféﬁ\é"f“’&’lﬂi =Z"ét§'Nrﬂa°c°ﬂc§’(‘Pa t?”“%%lWlAﬁIéWé{]ﬁéméEI&t&rgW]g asset tracking

i nf or mat i oMANV@fetrépolia s Networks b wintnt private hetvask (VRN), & sitregerred . | n t he di agram
bel ow, each eci sion made by
users VISItI§££?% %%gHgﬁﬁﬁ&kﬁﬁgﬁﬁé§%§§ﬁm&@gh %h? n area 204,

descri bed |°?Pﬂe}@?na@ {yncHI9BRPROPtipah ef oz (§9NE1)E)‘@FF°@WM‘§€1%‘T 1B T associated with
the web application area's website, a home page 300 is 25 displayed to the
user. Prior to logging in to obtai.g-access to specific asset information,
users may select a plurality of adm nistrative pages, such as a contact
page 302 for facilitating conmunication with the website operators. Upon
user login (which nay be selected fromeither the honme page or any of the
adm uni strative pages), a main nmenu 304 is displayed to the user which

i ncl udes various options xelating to the display and 30 nodification of
asset managenent information. In accordance with an enbodi nent of the
present invention, the web application area utilizes information provided
during user login to deterniine the various options available to the users.
In thls manner, users are directed toward information that they axe
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In response to a user selection of a select project option, a project
details page 306 10 is displayed. This page provides users with information
regarding the project as well as options to search for assets in the
project, list the project assets by unit, and view a unit status page 307.
In response to a user selection of a search for proj ect assets, either
fromthe main nenu 304 or fromthe project details page 306, an asset
search form 308 is displayed to the user, wherein search criteria regarding
the asset MY'%&3Bhtered, In 15 response to a subn?‘?gisw/‘ﬁfosﬁ his form an
asset sear EhingdugiptletaSarice @RY) ?°§n°m°§|51359§&"a {ubsisF HEP t he various assets

whi ch nmat Cb’bnheﬂ&m,sm Biikrhdt edinetiont RSTAN (Inkeipated Sdivics PigitahNetwetB)ding have t hree

opti ons, (%Xl ug?éﬁ suc%taé‘l i gig% 95}\5334%?}3&% ana%%%hém %o&%&%n %Q%Egle vi ew det ai l S for

sel ect ed asSkt i rmor of an identified
asset in amp@mmndﬂ‘l\’iié@ecf@qm)sTﬂeﬁﬁﬁ@ﬂengmeh@n%ge@mé’[ﬂ&rI s page 312, once

users 30 haugriiienethiihe) &m(ﬁopﬂﬂﬁlﬁhﬂuﬁd Bﬁtglnﬁfﬁzta)%ﬁnn&ftmﬂ he asset, they have

the option of t|nU|n sset confirmati o form 314 or
vi ewi ng addi t i g'ﬁtﬁﬁmﬁr&tﬂée P%P“éé%ea%"f a‘sw{“ﬁ‘ F‘ﬁ‘é“’&%"éf‘v g as a packi ng
li st detai Waelpagvodd,tuchingWaP GW ey Amalicatios Revteed), GBRfUGeBRENt S page 318.

Regar di ng b m%wfcgc@Sh@EGl&Ql@grétJn{@JM&ﬁe @mnfufici6h) @MA @@ On page 314,
users conplete and subm t f orm.i ndi cat | ng%?el t her recei pt confirmation

or rej ect PHH‘%M“‘PH‘&A%SS%&I@MA (Fipne P’I‘i’ém%%[gl&?le el PRR%i ved and accept ed,

a _rece1|0pt eowndrisy GRSt(Globul PaieniPsting, GNP (detiye digitdHomevdia), RIM an asset has been

rej ected, ﬁ& %@?ﬁhoﬁ@ ﬁﬁﬁt%dg&rpegggﬁgéam}ks dhap! Aed keE enabling users to
reason for t

indicate t Pers y creating an exception in the
asset nanaé@#é’n‘tas@y@toéﬁ?ﬁuewﬁwwhﬁ{@é‘ﬁNMH"EfﬁlPéon%‘é@FtW@ﬂ@é%pt| on is then

di spl ayed mmﬁcb)eoxh;&@rt ethéineP RGPl Lémpuldnfebvok it ifayivet@ithérfidcRd @sset has been

ei ther accepte Byt O the asset details
page 312 and cew(?hatnﬁone }n?rﬁOfeanRSrzﬁ enalscomteégsl a?ﬁ%éhe project details page

306 t d3sel &mwxaaﬂmnp@ma%@s@hasnef@meﬁlewewAReffaeﬁmﬁ,gtSﬁ&N to FIGS. 4-9,
there are %diﬁﬁ‘@orﬁﬂu@%ﬁtbxﬁﬂﬁt@ﬁ&e)%&lﬂ&ﬁ&tdImj(bfﬁvdréaiSéﬁélB@st)| ng several additional

enbodi ment s oft a met hod fox, % \5{8 % gesm nqql asset tracking
i nf or mat i ofPBREP COReL HBE FIFrET (Bl &1 ﬁmﬁ °p SOPRT® net . As descri bed
above, - i4  InjEneRDGpélalohITRLierPOMPLiF SRBA3IYI024 0 56 Mepwirdingg upon t he

identity OURR R hrondRhb MRoIPb thY behBAGTnAI08 SURE . AGEESHRSAr € Provi ded,
thereby changi ng t he overal l content of the site for different types of

users. AccB’ieﬁ’i‘tHﬂF’S’?"m@%Y@ﬁaS’F‘P ePEef e fgmyepi ¢t the inventive nethod for a
plurality of differ eprtodol piesifiert:/<eres patht/Greb hageedatites specifically to
website ad 4 I virtually all
potenti al 'ﬂl aoz&{))l?é tﬁﬁ hﬁ%’%#)wﬁgm%q%lo&éonrwe art%‘gﬁ@%% |0?|c§al ly to website
access pr ow\f(féfaothe Stﬁtﬁw wetpookifeniificrpaepbe igpleperisd)| Hongreprlt: 8HRhel (e.g., shipnent
receiving mﬁe&maedcure fdt@ork commbikTcatiéh sésebrahﬁ@u;&mﬁ@k fht @alrd protdest suppl i er - si de

exceptj.on n ers r . Ena access to asset exceptlons and
ot her iBr 0j ec’?‘%as stjénts as? F tlg%dnlem%f’ ‘?%)Isgffleégac PR dgal |y

suppl i er - sﬂrateenmt@]ee@tlfeﬁoe@fnlﬁerﬁ%s@e “SFTV%.Pa%”lﬁélplaet“esfth@d@@l fi caI I y to 10
cust oner - skgl&ixRERdin, Qﬁl{ere%etp@ﬁﬁﬁwethto &ﬁé@@@@% servaigithd G 9 rel ates

specifical Ly to, custo | ment persopnel. Referring
now speci fl%) I yis #’8“&%“}’“ d"%\’”@?@ Vel@ﬂ‘ﬁ%‘ﬂ%ﬁ’r‘?éﬁ’fﬂgﬁt@? ﬁges addi ti onal
opti ons sp&tddpiiomall“ivsb_pagé_atth ngpraviled thepedfjcaltyidentify z particolar ypeob®ss descri bed

above gnd %é’g@lnhﬁtﬁlh&b&@m%@%hﬁa&m@ﬂ@ér@}&Faﬁxﬁérk%ﬁm'l@z/e' users. However, as
above, upon entry of associated, wth the web application area's

website, a hon@”ﬁfﬁ@@etﬂéffc‘?l‘?dHFJsfﬁ‘F‘&f)’E‘&a‘iWsméveﬁmﬁ? fea¥iat i ve user. Again,
sever al opwanag@aearsevmmﬂemaﬁﬁ returhtheandbrpage, Subjeaitte theH TIPar@ocalftothhi s ti nme. Pri or
to 1ogging 4d tQ u%P£y§thH16’4‘3%ﬁ§§ebtpﬁ’geH@%&l&%&ﬁdré&%‘ﬁmﬁéﬁ% adgnf Or mati on,

adm ni strative users_nma adm ni strative pages, such
as a help ﬁﬁé@w%@?mﬂ§n§PP@Wﬁﬁm2@%‘ﬂ@ﬁﬁﬁpﬁbc?ﬁﬁman%ﬁﬁmé¥ the website, a
contact page 406 for facilitating 20 comruni cation with the website
operators, and a feedback form 4089and associ ated subm ssion page 410. From
ei ther the honme page 400 or any of the adm nistrative pages 402-410,

adm ni strative users may choose to login to the site. In response to this
selection, a login form412 is provided to the adm nistrative user for
receiving login information, such as, e.g., a usernane and password

conbi nati on. Subsequently, the 25 information is received and processed in
the manner briefly described above to determne the | evel of site access
the adm nistrative user is afforded. If the login information is determ ned
to be inaccurate, an appropriate error nessage page 414 pronpting reentry
of t he |nfornat|on |s dlsplayed Follomnng entry of approprlate Iogln

o . Y




PCT/ US2003/ 024056 particul ar, by selecting the synchronize option fromthe
mai N menu page 416, a synchroni ze select form418 is displayed, wherein
information regarding the information to be synchronized is submtted. This
information should include at |east a local file location for the 3~VIL
file discussed above which is then uploaded to the website. Next, 5 upon
subm ssion of a conpleted form 418, an electronic mail nessage 420 is
generated which confinrns the synchronization process. Returning to the
mai n menu X98%*YA3hdni ni strative user may al so selPSEUSHO¥PPE report s

opt i on. Selypesknikphat germit fp elicgyeer §Fradily select aiektARL G isgheaepod8P of a report menu
page 422 Mmgﬁerha%rwdﬁsusanahﬂesatﬂman@ffm&wamal Wdblp&red ©RQE frbuped NCl udi ng an
exception rteport g J5 mai nt enance report. If the user selects the
excepti on FEBEPE™ We‘?ﬁe S create exception report page 424 is displayed
and pref erabl yTherﬁBILuﬂiteéﬁmpthpdimstcfrr@gtalrscﬁtwgloﬁh@ydisebmftacm?icontent of the

gener aged ﬁmmdeemesra%a%sn ga%%téﬁée%mn ﬁsgsams'a\aeeraeg,a rﬁfﬁfdég tthe ?ege: at Fd
I T1I oha etails

exception report Is e.user 1n page 4
regar di ng %ﬁ’@/alewleb‘ﬂ’Frlﬂﬂ‘e?fF‘éF‘%ﬂayﬁ*}lfefhﬁ@n’? eport is then available in page 428.
15 I f the user <Beh itrs “biipdwweivatierenycg-bindqgor.dgi” opthedspest>a cr eat e nmai nt enance

renort Paogy 3k e gl SPhAYEL.ARCLBLER B At 8 8pbiisbages opt] ons regar ding

the format and content o ener at e maei nt enance report Mai nt enance
reports ar®e FﬁgﬁYWF%@at%adhiﬂfﬁéie\%"é"tci“’é‘lﬁgth%%%’é‘ftedr@’?él&% i nf or mati on
whi ch 1bhas bgﬁmnﬁ@lpbmw;ohwﬁgaﬁﬁmggmaﬂypwamuedrteﬁbmfacﬁmggest ed mai nt enance

perf or od_ 80 BN oATARN G SIS S BSRLLANSNALG AR IRGR e 20, gener at ed

mai nt enance repor e user Returnlng to the
mai n nenu 'emwebqeﬁefqmwwp@ﬁwanwéfqas@mplﬁaye?ﬁhag@‘)é%w to view project or

aﬁset Spertﬁdr\ﬁsdpﬁfnﬁgdmﬂférﬁﬁhoh NFugihel, b éﬁﬁﬁlvﬂégemmeﬁiﬁlagehw ti %lF ly, the ﬁ;er maé
choose to s n_as ti.ficati 0 m tag number an
view the a¥ teé?’%%ﬂgé‘@%f‘téflgamﬁﬁuﬁn%Sﬁg’tal?ﬁﬁ’%%uegrhfereg%lenebme% efred enbodi nent,

t hi s rénbespesifiryailoang26thesite toraauiqutindiyisindl gr ciss of ndividmlsn nenu 416. Subni ssi on of
thi's nunmber thﬁéferfueg%%&m@rz m&p&@gyangﬁus&ma@éa&ﬁm&iamm assets in a

vari ety of formatsm&1 %@%de ault_format, in gaﬁ 434, a logistics
format in Pglmasgl0of Eﬁi"‘fIB mpmhNET of the PPEgEN R Ba“éu’ia’hventory format in
page 440. Addsd mangdnkey systemafidii2igindds @ manenrasasmynitil et afotmatijnor mat i s easily

made from Q‘EMO?EW ap[aﬂb%tfmtaei @§ %&aﬁno %@ar&a@% q;l%&l%tfth%@ﬁ'@agpla}r esults have been
di spl ayed, users then have 3 eqémt&qr#&uo accept or reject a listed

asset 4n pé{?@“ﬂtﬁ@w‘@u%wl%ﬂ’dﬁﬁraﬁ%@ PoRiUEIPHT NG a sel ected asset
in page 444qwaikto@iqaest the search results to an external spreadsheet

appl i cation InR&tﬁﬁn %@I eagcaﬁ}pt'g%&ltfaﬂs gﬁ?reaﬁﬁ ’talgé§g3 and 441, wherein

each of these pages cor se ecte sear ch lts format.
Addi t i onal campger syst&m 22@)@&9001‘397‘@211W%@@W@?ﬂ%@gﬁ?ﬁ‘”&eﬁ%t| on regarding the

content of fMQERFBQ&h@iorQ@@&HMantﬁeﬂdnﬁﬁWstd'&itﬁblde& page 444 will be

descrijed | ﬁl.dg ttfusc%% ut(iirg" %mZO 15 rg'vl\flahl Re}w%rrkg tcl;]gusEO kte Qc main menu 416, users
can alo s&arth“for” ASset nanage At 1Nt of et | ’ﬁ/gs | ecting an avail abl e
proj ect . mgqhassse’qO%fpue@tnvnzgfspepiﬁpgfoggmxtrpgardagthpwpqsgssmtoava| | abl e projects is
di spl ayed iyg, éhﬂ@heu&@@mvem@dgpaeﬁas% 1o eﬂfemmymmeﬁe to view

proj ect-1evel det informatjon_in i ncludin listing of all
assets assBErsEES “feﬁ’ 2 Wl g g %8@8&?“%} gﬁa@lf’lg © B8 PR EHesH ’rsu sset's incl uded

Wi t hi n t heayfvreqest gtformgtio aigege4&direzads, ete.s Puriay, imarbihgtembgginpht, asset excepti ons

for a el eghad sﬂél@‘a?ﬁhse&ﬂ&cﬁ@c seé]éé?shlpgédrlt@xh@g)mpuﬁ'QﬁFe}anbﬁ:xﬁAy alo 1O page 448,
once proj ect-1level detail ormation is displa for "a selected 10 proj

ect, user s BEkPdo ?évefraarﬂe%fmw E?F}%“gwéf’q‘ SO peRF %tr’g *til*"’§lb?sé}§7|wﬁb addi ti onal

i nf or mat i ompplidatidntarea R4y Addifivel devly regandhesies dnbodinapliiye &etfatidsset search page
450 for fur ng the nunber of avail able assets, or the asset
exception f‘%"g?’uga%%%%%gg’%z descri bed above. Additionally, users have the
option of selecting a particular asset or collection of assets and vi ew ng
this information in the various formats described in pages 434-440.
Further, 15 fromthe project detailos page 448, users also have the option
of viewi ng project-level forecast information as well as status information
for various units included in the project on page 453. Regarding the
forecast information, upon selection of this option, a material |ist
forecast page 454 is displayed which includes various forecast information
relating to the nunber of assets are associated with the project, the size
of the assets, etc. At this 20 point, a selection to view asset-specific
forecast information is also provided. Upon this selection, an asset
forecast page 456 is displayed. Returning to the asset search formin page
450 ~upon sel ectl on. of th| s page from elther the prol ect sel ect page or

o, = oy




exception annotation page 462 is displayed to the user. At this point, the
user enters the exception information and submts the information in page
464. 1f the exception relates -17 WO 2004/ 013731 PCT/LTS2003/ 024056 to a
shortage in the received asset, a special circunstance is entered and a
create asset shortage page 466 is displayed. Qtherwi se, the user is
returned to the asset receipt page 442. If a shortage is created,
additional information relating to the shortage is submtted in page 468
and the us®PEY3Elt her return to the asset recei pRCHGHRPYFe 442 or, if
the asset shor Ategarifesdeyicellf isthe aferativelyzameteditathedopputer giiem ¢8er may pr oceed to

the asset ﬂ%in%ﬁleQxﬁﬁﬁatxﬂﬁlﬁl)nnaﬁ{d@mhg‘Ebﬁlp@&%ﬁfem(i@iﬁlto'ﬂ&mm@gﬂﬂserS al so have a
vari ety of_addif]onal ehtered in page 462,

asset e
assets nmayTHuELERREe ‘F"r‘r“?)'g"gaé“ﬁif? assﬁtés‘g‘fsg’ﬁ o\ @B’\h’?aﬂﬁ BFati on may be
nodi fied osdhesivekat thelliken Opa e REIDA3g 245 pebeesicord (ehapasci Ml 6 frame® details 10 may

be vi eyed fs a@:@%%\ sﬂl%%dt@tﬁ 1t§§e§c§11t109§}pdlﬁilﬁbgireldh§§ns aedaiidvel NfOrmation may be
viewed in pag 9 he dsset | ocation pag&@mzmd upon di spl ay of
e

thi s page, "dsgloodiat thy %lia%i‘ﬁsl oprpptipn} pgea guegrapasseyRothintegel 4 and submitted
in page 47ﬁmyRﬁ;gagplnodseguréshefa)sxseemlesattlﬁbrshgﬁennmgimterﬁmn@emd@ariaJ | s page 472,

: t dif t
"og for 1 ik #EeiREieddB st/ Bk Aol o @1"9‘4“’%‘“5% ge 250 15 e
e

di spl ayed Brluial nigin heRED aedrencsied tRegardps, tni%meélesl@%afdsﬂgﬁm#ﬁ nance log with
opti ong t Orgfuamti@tieNeoatidhRa hoking R daH 1§&blﬁyg%ﬁiwith3|@a web Bppli@fionnodi fi cation is

desired, the ens |nt nanc and submts any
desired no&f?af%ldigf’ingﬁss"”gﬁiﬁl&?ﬂs{ i ee<'§1n%ner\r/1ven natta gﬁfefjw e%ée created, the user
selects a mrtlelarssetmfptlrrlamaamZDZ@}ﬂéh@svebamhoe@mefeWﬁta@ﬂtaﬁ@@d%@) page 484,
wherein in f@g&’ggstfér?gatog@)rmﬁs@g new entry is submtted. 20 Returning now to the
asset exceptlons stin e users listed exception and,
for non-short ag&bERLeHH %9&3%6;9?"8@3088&“%‘“ %a%l\ss’?%“lb 5‘21&“1 Bon details page
486. Frsom g cpager syste@ 208 amhe veh apletidnerer 204 ghiviefoinpionsahadet ed asset

exception. aﬁabﬁ;%r v@wfngsfalraeaﬁé&%wa a%s:@pﬁcaméva@aw%v&%@meﬁmdi spl ayed. The
user nmay tﬁen I ndi cat e hat the excep t1ron en rgeso ved and return to

t he asset ér%t@b?‘ita@ﬁcﬂ’é&“ﬁﬁegwﬁaéédlwy’ rdatﬁgansfﬁgﬂv?f@ 8%8%ceptions, an asset
short age dediahse syseRgm9 4iGhd vieb ehpkicption yiec04 hds béeh eccaratiithad ptcifat | ve user wi shes
to close th ?z@ﬁn . PAARF20, l3 di spl ayed. ,

fol |l ow ng fnﬁoérﬁishg%lt Ssi gtﬁe %ogs\?\tﬁc ﬁgﬁ&gsa&m‘i&?&??ret ure}rélfedato t he show asset
excepton Pqeslﬁoqsagble%ghewmﬁvw% ng the collection of various interactive
web pages dESCHﬂtBﬁdus&hQMﬁbommtﬁéxﬁdbraﬁilwavi&memﬁnoaﬁesefasll |y able to update

and vi ew as@\%t ﬁggl} are 1 :agfagsgt%adt rog tmfglgnaf?og1ﬁ¥c§1(%la{1£s¥o?éd of the website.

Addi t i onal P Hroni ze th data mai nt ai ned
on a renot eih p sptriasormpgtresnt daghotesyremeq. dinis infymaiiows pewadei cal ly to FIG 5

me pr eSﬁnfavaﬁmgsiam%pmﬂm&ﬂ@@l@eﬂ&iéo&u&e@mﬁm&w@mf&pecnt fically rlel gltl n? to
e synchroni zat | rocess desc oV ions available to

proj ec® si @@SCW?@PP?F)&E%PH@F‘F‘W@W %‘gdﬁd'htgl ebe‘g d‘@ﬁ?%ﬁ%ﬁt receiving -18 WD
2004/01373bdﬁCﬂkM&Eﬁ@ﬂﬁWﬁZﬂﬂﬂﬁPgﬂﬁ&@mﬂéﬁmsEﬂ@nﬁmﬂm%u%m%vécln FIGS. 3 and 4,
upon entry, ”.mJ&ﬁzukéFs ml%y%%éwﬁewbtpkgeg W@st@ﬁl@béxﬁ@&s‘to@@ area's website, a

hone page 5 ayed to the materia ser. Again, severa
options ar @aﬁ%qu&Eﬂhémt’fb‘e"r‘fﬁtsé‘?“P%Wnﬁ‘htHecﬂ""rt"l’?@ls ﬁ?’é%esmﬁgatat fifs time. Prior to

| 0ggi Ng i N sFs@mQI i@ birtiradicds Thit B, dssBtienggpeat ihfotnatsich isnfdatedrad | on, mat eri al
handl i u ages, such as a
hel p pgbge glﬁi&b %Bﬁfcaf?on%g'l/e?% R’% m%ka%v@‘kv%bt %ﬂggqof?gﬁ@rrﬁhégl}; (?trf])ié Y P site a contact
page 506 f@meﬂﬁMqW%wma@w&@kwwwﬁm@awﬂwhmmwwwww@makw%¥¥@ operators and a
f eedback f@iemﬂaéﬁﬁsmdgeﬁaﬁwdbm Slens P FibSeGieftieting 8y htkQuserdr om e: t Eer CIIt he hone
page 500 or any iStra tive.pa ial handling
users mnay choosoé’g?naﬁ}i &4 uﬁtratte ﬂ%ew ]fca“ogfrgy%é)smglﬁesagg the %ﬂ é sel ection, a

| ogi n fornw@ﬁ?zﬁgmi@wgﬁ@vnHﬁﬁhh®ﬂmhvﬁﬁa$@ﬁFéFmﬁaﬁdfbﬁ@m@ser for receiving
| ogin information, such as, e.g., a usernane and password conbi nati on.
Subsequently, the infornation is received and processed in the nmanner
briefly described above to determ ne the level of site access the materi al
handling user is afforded. If the login infornmation is determned to be

i naccurate, an appropriate error nmessage page 514 pronpting reentry of the
information is 15 displayed. Followi ng entry of appropriate |login
information, a main nenu 516 is displayed to the material handling user

i ncl udi ng several options including a synchroni ze data option, a search by
asset nunber or RFD tag nunber option, and a sel ect project




option. Relating specifically to the synchronize option, material handling
| evel users are 20 provided with the authority to synchroni ze asset
managenent i nformation between the website and a renote client conputer
systemin the manner set forth in detail above. In particular, by selecting
t he synchroni ze option fromthe main nenu page 516, a synchroni ze sel ect
form 518 is displayed, wherein information regarding the information to be
synchroni zed is submtted. This information should include at |east a |ocal
file 25 | o¥22P%YM3Pbr the XML file di scussed above F&RUBA3O®06hen upl oaded to
t he websi tagthenfigatiahiof wsers Sle ehnjattiorewyithisiph g systrh odiffadnt et 2pplisPti9fave been gener at ed

upon cl i e%nc%ﬂﬁﬂﬁ&%béﬁ%&ﬂ&ﬁ%ﬁﬁ%@ d%}kéﬁ'dlﬂg%ﬂ&&&u%h%ﬂn&ﬁﬂpmer system and
the material handl er's hand §V| C upon ssion of a

conpl eted for rﬁ“g‘i’@ povaig &@P’@@?’:F‘f?ﬁfe& RS fa%%@@é ° PR %nageesﬁlgr at ed whi ch
confirns tthéntesyiohtion rigaditg tiprragedsests be @fly Ratrwinwianduploaded te mai n menu 516,
the n‘BSt eri tgé weg %ﬁéaﬁ&%&%ﬁa@eﬁal%a%ﬁn@tﬁ d%&@ &@terhsq”or\févﬁw OPJr % ect or ass et

specific information In a varie manners. | nitial %qx%?he user
choose t 0 STPHST Yoty dt Paéﬁulaéé’é@tthel“a‘%‘l‘:ﬁﬂsﬂ 214 bV iR hRREFR &1 FID tag nurrber
and vi ew ttﬁBBctcﬁsii&ﬁde at & SO Qifernexibn vdgirding thesksermuybeauploadetitosheprelef er r ed

enbodi nent isn t in nenu 516.
Subm Sar oriPels i°?.?rea%6pb§%lt{}%¥% eqm%&érﬁef’ggngﬁ Sg“ﬁt“ dF'e"%‘fbfg@y alimv\io 2004/ 013731
PCT/ US2003rokddsechshizatine ey, e sediekidarcedds @lelsaSPﬁEV&G parnediey of formats

i ncl ugg ng Wm&lﬁfs@EbiPafrmsT@Braﬂany&&ﬁ@xs51%41dedamhRgnsdglr@&mg ormat in page 536, and

a i nventor dditi Sit bet ween any

avai | abl e “)f/"i‘f';’ﬁﬁ Wpécalg'é’gf“ﬁ?gﬁ‘%‘cfeh %rﬁpg&ﬁ e cgrrms i rr 1lmfagesul ts. Once the
asset searspplicativs (Utligingthe mndbelédevidé @éhrdy@fdvare@mmagom #ﬁ@hhahfﬁ‘% the ability to
accept or a'§e%ﬁh@é&ﬁerQﬁma%@%a@%ﬁﬁaubﬁoﬂﬁg&a%towomaagsdéttI onal information
regardi ng a _selected assef in %%ge 544, or export the search results to an
ext er nal sPwsthperlaix i Regt %™ n the desired format in pages 535, 537,
and 539, wher edmee hagket Iof bebhlesed, pdijfpsal mbrmaispegading the stavgsef et ed search
results f0 gmé Xb@&%&hmhaadﬂélabaem@éapﬁﬁatfoﬁﬂ%gfemgoadwmatent of asset

recei pt asset det al be descr.i bed in additional
det ai | beI@Wl"a“TBMF?eEL%rWH’&yP i} /i ?%SWGC@I@GGHE%@ EUK al so search for
asset NMaNagee Rk speoiffclyRkblbsipulnf vaielsabrinatyn, anh anassed redeibe proj ect . Upon

e baa, Rkl 2RO kloBbl 0 iU bloAOLE kL S o o) SPL Y] [0

page 546. ion, to view project-level detail

i nf or A&t i offteilyangpeeificsmBodimeatp chﬁerli‘@ldhﬂq qe‘é‘fela?@ca@?”&llpe sidodtiv” associated with

t he sel ect&dulpa@,y eggfere@etammld or assets included within the project in page
550 and 15 dis i.n of asset exception sel ected project in
step 552. Tur nﬁﬁ‘g%‘é‘%‘&yﬂ? Io&lg n thaconnecte%gﬁﬁg cony ut%rsgs?e%nzg%t “level detajl

i nformat i omformatmnospieglgn@dﬂﬁmgarégng@@@t@eﬁsmleﬁa@t@dunést isaddedve several options
ava:jl ab: e in@/ﬁr Qﬁc‘ﬁﬂ%@e\i'wﬂﬂmﬁ%ﬂh&n‘c@;ﬁﬁed W?ﬁl@tﬁ?@tsitﬁampdtdﬂ bysterabday , th hey gy ch]?ose
to display the asset sear a or t her 0 t he nunber o
avai | égl e RePusfered egpodimeat, %@?gf‘gaé‘ﬁrbléﬁ‘tc]i‘%d tf?rﬂ@faﬁééé‘é%g&descrl bed above.
20 Addi t i opratidiyp, casy @i ofidatadnclutiel tipppiniby the gb appicaion #rrrgO0uppmr ti cul ar asset or
col | ecti on, h gafhigh ot iAol Sk LAREAB P hahuligorvar i ous f of At s
descri bed |p2Jaém§'§ g ) Furtﬁer fromthet(p?%gc} eg‘{a de?ral | s page 548,
users al so*H& @"S?lﬁlée@)”ﬁ‘tf?r@ﬁ of view ng project-level forecast information as
wel | as st at usohdafiriramion RNbeEsyndi@tiized b&wesh tht Bandheld Hevtbe el6iand t he proj ect. The
uni t atug_information. | lieNg the forecast

i nfor ?gtl O%eo %te comguter s%s em%%éjjthgg&o a%ﬁna?s@ngégsggb&éghrmngtﬁg” S Ti st forecast
page 554 | e en—%tppm@tersmrn@% mﬁ@FW@é‘BPIW@P# B304 JhieBaesss i nf or mat i on rel ati ng

to the nurraﬁfrple@ﬁ u@ﬁﬁ@ﬁﬁytﬁd’sﬁe REGOEIathereb hlibribavipERfeaats. the size of the
assets, sel,ecti.on tozﬂﬁ asset - C%E)@({ﬂfl c forecast

i nf or mat i oﬁp‘?“fwﬁﬁs abtg ba%i"éayth pStiegtion sorver 224 PP B SRRV RS ISt forecast page
556 is di splbagnexdtossmeltrwmhn@atamthﬁewa)sv:%tAC@ébngtyﬁheﬂ@fpmaim page S50, upon
selection of this page from 30 either the project select page or the
project details page, informationipegarding the particular asset or assets
requested is submtted. At this point, a decision to export information for
all matching assets to an external spreadsheet application nmay be nmade in
page 558. Ot herw se, upon subm ssion of the asset search form on page 550,
resulting -20 WO 2004/ 013731 PCT/ US2003/ 024056 asset information is

di splayed in a variety of formats as set forth above regardi ng pages
534-538. Returning now to page 542 relating to the receipt/rejection of
assets, users at this




poi nt may choose to either confirmrecei pt of an asset in page 560 or enter
an acceptance 5 exception. If the asset is received wthout exception, the
user is sinply returned to the asset search results page (534-538).
However, if an exception is to be entered, an asset exception annotation
page 562 is displayed to the user. At this point, the user enters the
exception informati on and submits the information in page 564. |If the
exception relates to a shortage in the received asse speci al

ci rcunst an¥8@ %8 ered and a create asset 10 shorkd é‘@56566 i's

di spl ayed. SY@W%%‘@’”W@“‘B@@WH“@YSXWZ?\ETGWGWd&‘é‘%?é? fecei pt page 542.
I'f a Ehpl’tﬁgﬂddd&)tﬁd’\&ﬁh@dcatu&ﬁ&b&rlzmmﬂdsubsﬂiu@ﬂlﬁﬁtﬂha@ﬁteﬁﬂé ating toht he shortage
is submitted in t her n to the asset

ecel bt pagerihsR iR At frtn LaTt Y B EFLES 0 TECE B, the
user may pmodigcaiipntvis the tveb applisetion. d@idézpflagy, pesgjdorh prellyEbayprprojed sifsset  det ai |l s

page, Yser fer@hiOnd)aNEhade Nl difRétly aeléhn és%ﬂﬁétus%&rbnﬁmﬁ intodeS€t |1 S exceptions

may be entered jn. , _.asset Irec, age 542, asset
| ocati on |Wboalp?‘}’§?ti°‘gﬁl%r%typer§)éfm 0?”8?: é?n E]E)‘ lg %rPeﬁSO 570, asset storage
mai nt enanc itigettaadets o aaijable dandticvdesibe korelsp paglem Ay stammebddss Bt packi ng |i st

detai | i nf ofgf, mraxcﬂagemearrte%gagpmmqm@e flent Bog@LA MAmbine asset |ocation
page 572, upon display of this page, nmodi fications to the asset

| ocati on ar‘ewﬁeerealsahfornemufnegéeo‘rnﬁnw@}@ ‘@17“8‘1““296"%?‘@1‘%%9 now to the asset
exceptioons emdsbitvn) wespgediashing 3r thalike sois waysws ehiglath transthittet ed exception and, for
non-shorta sset exception details page 586.
For shortaglgre%%gﬂ%AO?H@MP%W&%&%%%NS e details page 488 is displayed.
By linmiting th& aawmcamﬂemetbw@@flrneﬁofdrepreﬁrelew&&tw fecsHges descri bed
above, nmat arﬂmawebb@nahdnr@rdwﬁedrasean@n&a@pdgfusahb@dgenumdate and vi ew

appropriate as RAES on_w_t hout essing information
which is ou‘%p5|ad° ﬁo S(%gsersma%’fna'tl% {lbufmess a&nlﬁe¥ag?quen§r8%o§v specifically to

FIG 63 theltepaesd h@d@mywnqkerﬂeptwere@iue@ rep@adlibugegky pyrsaneel\iebsi t e opti ons
avai | abl e i@ oSt mmgeﬁénd@rseﬁf@em EueOmér B&AubelsQarsdngdl EbiftteRES . However, as

b t [ ith th b |icati '
ebs 1 o, OHERmglgon e 1 T B M) eR 5ot LR U PP P oxcopt i on

resol ut i onaddgeral deisgdélew. several 30 options are available to supplier-side

exception r eso'R@feﬂrﬁg%oH%@FI@ 3a{her5Qkh%wﬁéﬁ@vdlalgfah@she&&chﬁgﬁl&da%g' h to obtain
access to user- Sp asset infoznmat I er-si de exceptr on

resol i on°%F§§‘P%d‘1?FﬁSPf%@P‘“é@’tzedé“eﬁ’P‘bfP%fP‘i”f’%a“SF°°%§ﬂﬂﬁ‘ﬁ‘iektfaflﬁllgr ve pages, such as a
hel p page @ff2matian vet axnmjmted byorisdcdiat thgintche. Inaedlitgranfbeleackebsi t e, a cont act
page 606 f [ wehsite operators, and a
f eedback fgt%pngng% gﬁ%%@%ﬁ?ﬁ%Ed&%{&‘Q’%‘agﬁ B uET Us2003/ 024056
subni ssi on mgiigaedy¥ed aplisaton preqvaf despribedin deailshrye BHBYOIPORRY of t he

adm ni str ato'fa/rmrpaa@aaed&ﬁ@ﬂﬁwb appluthsm@te a@uBaREd 300isr esol uti on users nmay
choosetolo the sit n, alogin form
612 i & provr aevad tto(awflsrfire Pglﬂru%lo%gm rg e%eagcésesttq[Srpecgﬁcassa%f&%’i&dgﬁ usex for

recei ving [esgingy ﬁqlﬁtt@rpmhﬁyoﬁadmeumvmges éucgas a contap e Er and passwor d

conbi nat i Ofgjli e%er&hloanmewébmeermsr @rraoduserrogﬁ@wm%a@m processed in the
manner bri efI esg ite access the

e
suppl i er - si ?i?? (505 rfg*ﬁg?"ées%%/“df %9 ﬁtthFsag?m Stéagéefqa%ff’)dae’aam II“?nu ¢ (%e | ogi n
i nf or mat i ors displayté togtenenelictt igclides virvaopimatetingdrthajiplppdi at e error message

page 64 p%&rﬁéah&&fgse?mnrayemeﬁt mtféﬁﬁaubﬂ"fh%cméé Riith sh SHvsdth@yézdhe FOI I OWi ng entry
of appropriate | %rn i nf or ma majn nmenu 616 is displayed to the 10

suppl i er - siPHENERE ﬁ&ﬁﬁﬂm?@@H?%?@ﬁﬁmﬁ§eWmWﬁEWUHWW&MEEV%W%I options including
a sear ch byogassdterninetivenrions opibrs Byatlahly tathamsed Iohik imedner, @arslara sel ect proj ect
O ore illoREyBRGEII Pk Yol £ hlG-2ERIED Dy asset nunber or Rin tag
nunber option, the user sinp nputs an asset identification nunber or
RFIl 7 tag nunber. In a preferred enbodi nent, this nunber may be entered
directly on the nmain nenu 616. Subni ssion of 15 this nunmber then results in
di splay of the corresponding assetg-in a variety of formats including a
default format in page 634, a logistics format in page 636, and a inventory
format in page 638. Additionally, transition between any avail abl e format
is easily made fromany othex format results. Once the asset search results
have been di spl ayed, users then have the ability view additional
information regarding a selected asset in page 644, 20 or export the search
results to an external spreadsheet application in the desired format in
pages 635, 637, 639, wherein each of these pages correspond to a sel ected
search results format. Fromthe asset details page 644, users may al so view
asset packrng Irst detarl |nfornat|on in page 674 Returnrng to the narn

A~ - o o o o oy

f'3




the option of viewi ng project-level forecast information as well as status
information for 5 various units included in the project. Regarding the
forecast information, upon selection of this option, a material |ist
forecast page b54 is displayed which includes various forecast information
~relating to the nunber of assets are associated wth the project, the size
of the assets, etc. At this point, a selection to view asset-specific
forecast information is also provided. Upon this selection, an asset
forecast p¥§@"&88™!s di splayed. 10 Returning to t HETAS¥B024%arch formin
page 650, uporDistelogivtsipomidesfto pshis.shepeeerat enbeskment indides opipBS Br oj ect sel ect page

or the pf%a%trec&@s,t@'b&ﬁsp&@&%smln&mttmknemyﬁzejgarmdn@nalm%@artl cul ar asset or
assets requested 1S submtte lon to export

i nf or mat i OEFMIEPrOEF: Ui AE ﬁ‘i"?’i’éheé’g%"éf’g"ut‘%‘eré%‘“eevﬁ’eé?%eﬁ dC%smpsroeads heet application
nmay be nadeardhriorpageyitibhe pfofebic itwhosie be wgasood thiaprogests whitedd t he asset search
forman pagg 630 a{s%sfr%;dlng%e&tﬁe@cﬁéﬂ rbﬂé&&&ﬁ@g wér 6t spl ayed in a variety

of formats as se ove regar g pages 38.. Returning nowto the
asset excefrnsedly tiscwmplde RgPt maydiephde gQE@téﬁff Bei st ed exception and,
f or non- shgrd-aEeARKGRNY, biofe&s m@ram@ﬁ&mhehmmaﬁb-a&m whxgreptiouon detail s page
686. Fromthi a sol ve the sel ected asset
exception. un%makguﬁﬁep?df“r%@b%@é“%ﬁﬁ?%iug%%% ons page 678 is displayed. The
user may then Tmmoesatoetutehwtecttonef@ﬁle(éprPJF%?PﬂngPfBléféﬁeﬁlé%aﬁﬁ?éd and return to

the agget @xGRPId ORs MBS Gp?dvtdgs @@Q\ﬁth@t&ﬁmatﬁ@fegﬁd’t@'the@ﬂ@ec&x@élml IC)I’IS, danhastset
pl aye snortage,

short age det.ai e
t he shorta‘ﬁ’gmétﬁ’rfmpcg?oéﬁsmtlh%@oj?ﬁggg%Pmﬁaﬁss‘ésByélﬁlgandﬁ(r omq%fn s location, users
may cont i nategns ezt 807t gespaisedt 2 Wertseléckion of aggachdiduproi@Bissy, citter f9% i ng t he

col | ecti On?t%auménuws)rﬁ&tﬁmatct ¥RiVRE: PEGLascHRsa hbeds Rbove tail ored
speC|f| cally to their needs gpﬁgégeg{r .Si de excepti sol ution users are

easi |y abl Gsrlagediq thayschheria sl &t ARGTASN %sgre\(}ve | as additional
asset 1sranageomeato asudhisionat i form e hset sdanigressupagyiéeis fisgakd y to FIG 7, the

present enfe nym’I%%ar!oﬁkcaLsHtgﬁﬁ htﬂe%ﬁtﬁe@@&ehé’”s specifically relating to the
supplier-s gr j ect feam | evel users. Once é‘g |n |n 3 t he manner

descri bed abov Omtl’ﬂf(?ﬁ‘me‘ﬁﬁfli’gﬁ"?)‘?“e%ﬁm thex BHCPIP SPSHFUH €RE web appl i cat i on
area’' s Webgdst s, v@wh&ﬂﬁf@a@ete&a@@tmgagdsﬂmrmﬂeﬂqdrmjebthepexgu»ppll i er-side project

t eam user ., Q& dhanet evfeén%nﬁggggiztogogaﬁ[ngth@é(s@‘ét5e?aﬁéf?ag§ﬁ2 SHRRLIser - si de proj ect

t eam users' bt’ai n_access to

user - gpeci hW@VI@@Qé@GWtéﬁ%Md@HWSCﬁﬁlpfa#‘i%é‘}w%ﬁvﬂ@ewm"é&‘tm’t“@ﬁm users may

sel ect a ploealskttdbei bonBabbtioH f&{n@@i 6r‘¢ﬁwﬁ§l@6ﬁona18ddﬁxkk agScidedthp page 702, a - 23
WO 2004/01 731 PCT/ 56 S| | ayout of the
website, a"Re&ft é‘t’:ct‘asﬁ‘zf@cgm%gsg a%)sfpatgam rlatszg]taﬁe(?mamte%pn(gv%%cg}felg%n with the website
operators, p@mﬁlSaRég@@d&)&@dssefwm@@l@m@tmlora%t@@@lfmn@m@a%‘@@? on page 71 0. From

ei ther theg Jétﬁb[é% aﬂ?s%n?ﬁe(}orﬁlrmd?e%gQiihettrglﬁlp@%@lbﬂ #ldieéonpeges 702-710,
suppl i er-si ect teamusers chqose_.to Iog%fr}%(to the site. In
e

resporde t &s¢- Ele %S@F hag beprygoevy ﬂ“ﬂ)@"ﬁ"ﬁte >SS PO TR P 4 to the
suppl i er - sidiggaypt. Gloestr, if ecasetisereenfrgected.au sieviciagion g $2iinf or mat i on, such as,
€.g., a USGL %Qeefoxaegﬁ %?és"t@ﬁﬁlca@e%éa%tfdr%@re e§§$95t®%§9&5altny ant he i nf ormation is

recei ved and processed in the manner brie escri bed bove to determ ne
the |evel efeentipn ia thyeseeb Han>geent SYiiSpH F@F@Pﬂéf%tséﬁsﬁﬁ’?epfl%’h‘ M%ser is afforded.
If the | ngiiapléyaft@w&tell iDphgt B4 0@1kce thEidamiteda@etlits bednaitietcabied oran appropri at e
error rressa r forpation is

di spl & %8’1""?% sﬁrmaenetjﬁmBm?n}gétdggls?a%?{l%%o {ﬂrttﬁ e%h éodrgr?tatta\lynca:n a main nenu
716 is d| spﬂhaly'edlep@ettﬂeaﬂsnﬁsﬁqﬁ@r&dsqt@f@ltlﬁ‘}ﬁtﬂs%"é or @i user i ncl udi ng sever al

options incl udigdgr rﬁMfi‘&ﬂ‘IGS)m%ﬁerQ@édh&ﬁhﬂoﬁdiég@w setemarctts/ option, a search by
asset nunber or

t nd a sel £ct option.
Rel ati ng sﬂ@‘&tfaf"i‘géﬁvle‘iavh‘?%ngﬁnp%m ntPOfl rélbatm%and g "%ratg.)%on of this option
results |nnﬁ&mgm&ndmngayCwmmaﬂmépdﬁwmWﬁhdmpa@eAﬂ%@mmﬁﬂ@ﬁ%|ncludes a
listing of available reports, including an exception report and a
mai nt enance report. If the user se|sects the exception report option, a
create exception report page 724 is displayed and preferably includes
options regarding the format and content of the generated exception report.
Once sel ections have been made, the generated exception report is displayed
to the user in page 20 726. Additional details regarding any exception
listed in the report is then available in page 728. If the user selects the
mai nt enance report option, a create naintenance report page 730 is
di spl ayed and preferably also includes options regarding the format and
content of the generated nmintenance report. Mintenance reports are then
generated to the varlous 25 asset nanagenent |nfornat|on mhlch has been
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WO 2004/ 013731 PCT/ 1 TS2003/ 024056 Additionally, transition between any
avail able foxmat is easily made fromany other format results. Once the
asset search results have been di splayed, users then have the ability to
accept or reject a listed asset in page 742, view additional information
regarding a sel ected asset in page 744, or export the search results to an
external spreadsheet 5 application in the desired format ui pages 735, 737,
and 739, wherein each of these pages correspond to a sel ected search
resul ts foMPaft¥*&%di ti onal information regarding tHEEYRRHNES of the asset
det ai | s padmpendidgupei thé idingitydbsuseri darduds privilegesdnd sitosredsseiase myvidebel ow. Returning to

the main Mg, (G, g{ﬁeeow&amﬁ{e@bﬁﬁas@q@frd%eﬁt%emm Aapaggent information
by selectlag]ban avallale on of ghls option, a listing

of 10 avai PEbIEIGS b7 ey ‘%"e’ﬂf{"glﬁ?ﬂé"f}gg ir’lFfalﬁ%\‘bféhf WE YPECHH™ hi s | ocati on,
users may Bﬂmosﬁlaﬁiﬂpeblf’ieimy}m‘\@ﬂﬁhdnhmaive e gersbnnelivfith pevest ioon 1 n page 748

i ncl udisng | S&lected project,
search for %gislaggéﬂspggrﬁ%{ ueg (gth%%tﬁﬂéF §gﬁ{re§itpgc§%cm tt(hwetbgg]{ga and display a
listing of Pagddto pejestespe naonial tprsfingposeped geﬁ]“ﬁﬁ’ﬁ@f@@i’mg R"?‘S?i‘a@e 752. Turning
speci fi cal ki), F@. pRERs sBéoﬁicalgwppmsrajde&beph@\t@bluﬂepasohnel pformation is

di spl ayed for.a sel ect ct SELS S QOptions available
for displ afll}a{r;lhdlg Lt Lo [ @ROF- ] cepl%% 3n?dlna meﬁec Set’?ﬂg&}(ﬁy ﬁt\éﬁfe@&ﬁay choose to

di spl ay t hepeeifiwsibtio sppliectidepesiset te8 Qusingss; Flir& rhletes SPP&\ﬁPBHWOng t he nunber of
avai | afgl e @lﬁ%ﬁ&r@ﬂeﬁ}&e& Q@nﬁ&%@ﬁen@&&ﬂm kI FId IoSd1diA pepIB@By 652 descri bed above.

Addi ti onal I% user ﬁm on 1of sel ecting a particul ar asset or
col | ection ff°m5f§§1‘é W%W“E’if‘s?"r??s information in the various fonlats
described in pag’asngﬁ@wwsﬂ@scanmﬁmérthep@@memqu@mmitﬂm@dfsradﬁit@@é detai |l s page

748, users ,gl,5Q, %8y feRenAPhl Qfﬁbh@ﬁlza‘ﬁbﬁfdc&gdegé’n@&dﬁgéve hR¥Rlbfor ecast
information as well as. status informat for var.i units included in the

proj ect. RSURHEMMPITRES g BesSHover 8Y ‘iﬁ’l“B?F enfii§A USkl ection of this
optionis a aBtobted @ith thé @b appdicatioersd’s peigite, ¥ifsdhe page H0Splisplyedtoiei ch i ncl udes
various f O &faft ‘m)e Ggep rA@E'st@rafo 1(91& zircncgalfaﬁe {ogﬁmﬂm@'hse%fat f#igsets are

associ ated W t , the size of assets, etc. At this point, a
25 sel ecti é)‘?i‘etPélOVP W%%@Pbt%@éqsﬁtf’Eselfsawg’éé‘é?t“if%%?ﬁat| on is also provided.
Upon this s@higehiiveRsersaiy sssiiplufabiy efafiispsiorepagts Guch 8s atielg pigayed. Returning to

the asset %?fg &t?ma%QBZ{nshowmg%gfﬁo tsogthe %8)9% gllt?c?#aﬁé)%d?ofr fagﬁl!at Fpage from either

t he proj ect’ ormation
regar didng tebremysigation wh @?W@S}@eﬂefa@rs ﬁé%@%déack @q&é‘@ﬁ%‘&sﬁ%‘“@ubm tted. At this

point, a d%@dn&h&fbaée@l@xfﬁ&ﬁ @1&3@1@:'116]1“1@6@00 @ bhyfoBihe AhbhistRivEREAg assets to an
ext er naI MSSheettéagoglg%sﬁagﬁhof%}nﬁ]g e eSItcel Iygﬁpogsege 758. O herw se, upon

subni ssi on age eS| ng asset
i nf or mat i onelécgongk lggid @y@'tﬂusmroaldeﬂaqﬂieddym@fratlﬁwms%@snéwn forth above

regardi ng %@&ﬁ&oﬁ%ﬁﬁ@g ause%ﬁmeand\‘@sv%%ﬁﬁaagﬁguﬂagﬂn%sagoy 024056 Tur ni ng
now to the asset detall %e 744, seve P 8 S arg avail able to users
1q W&@Vdiv 159 B

at thi® p0|“ﬁ?mat1°’l“sé‘1‘i?ﬂ‘e@é@é’ F1e0 Frhe T VIRELFERY for a specific
asset, the tiSeel of sitt aesaibs@mintiedtias dsg isptigded/ K e lglidangiot he shortages opti on,

resul ting '“t seb aymgaturét{&@%gﬁat@eﬁﬁmgaﬁé@gﬁlmanmgeen & Next,

addi ti onal ormation re i's submited in 5 page 768
and t he uséhelﬂf@fmﬁt@ﬂﬁtdﬁ@ﬂ’e‘ﬂ (fOFW@lg&%tg’éfaPEféﬁr’éﬁeF%‘nﬁg?j@at’?&&ma‘lnn addi ti on, asset
st orage mln&h@ﬂ&ﬁ@ﬂplﬁi@&altﬂeadnﬁmytratbeusétmmdgkdaerﬂagﬁnsﬁxm;dmgmd asset packi ng
list d all formatio e asset details
page 744. élz erorgﬁofl ﬁgwgg erttstg’gtf oraggéﬁgn% f@%geﬁcz:%ﬁ; &gﬁﬁ S page 770,

suppl i er- smﬂ@nﬁn@@bftfptoﬁetmtmers may al so select to display andlor nodify a

mai nt enance | Og{efaﬁfgsﬁe]aﬁcdllﬁfbeﬂe\éﬁﬂh:@&gwtmn b.cflmrﬁ@ratw@leﬂahsl’éisedaance | og page 10

780 is dlspla rrent status .S maintenance | og
with opti or¥’§°V gﬁta‘étgcg%fo %’?&’f‘?ﬁ’ﬁ? af?”’faﬂ"l@elaen?ﬁ%wp%lbf o °f 1 0og nodification
is desired wwmmg@mowpmscompmwﬁwwmﬁnmmﬁm11#@gﬂp@g@ Iy82 and submits
any desired nodifications. Simlarly, if a newentry is to be created, the
user selects a create option and Qpgns a create nmai ntenance | og page 784,
wherein information for the new entry is submtted. 15 Returning now to the
asset exceptions details page 752, users may select a listed exception and,
for non-shortage exceptions, proceed to an asset exception details page
786. For shortage exceptions, an asset shortage details page 588 is

di splayed. By utilizing the specific collection of various interactive web
pages descri bed above, supplier-side project teamusers are easily able to
update and vi ew asset 20 managenent information for which they have
responsibilities. Referring now specifically to FIG 8, the present
enbodlnent |ncludes addltlonal optlons speC|f|caIIy relatlng to the

L, o o v e o




30 the website operators, and a feedback form 808 and associ ated subm ssi on
page 810. Fromeither the hone page 800 or any of the adm nistrative pages
802-810, custoner-side project site nanagenment users may choose to login to
the site. In response to this selection, a login form812 is provided to
the custoner-side project site nmanagenent user for receiving |login
information, such as, e.g., a usernane and password conbi nation. -26 WO
2004/ 013731 PCT/ US2003/ 024056 Subsequently, the information is received and
processed VRAME¥Hhnner briefly described above t FCHIEUPHINY the | evel of
site accegsrithe brubtioats sysibaaizpapbindon thyimes nivprpagfehibit user is afforded. |f

the logii 'syﬂcmlﬁlzregaécff&mh&sdx@ﬁl@ém&%‘eﬂuﬁf@m%n& ﬁ&iﬁg&hﬁhﬁma@ﬁ appropriate error
nmessage page 814 pronpting reentr i s displayed.

Fol | owi ng i&besrelrgpizsd is é}’ﬁﬁﬁﬁcbrqh’éf”é‘m% W‘ikﬁ?%‘ﬁﬁﬁﬁqa%ﬁiw rmin menu 816 is

di spl ayed lboatioh bememamrsemsedaopmjcmthelsu;ﬂoedemnlag’emthemtser i ncl udi ng

Sy e A ORELANABELA i 5 B ORLAR: AR bRl B0 REALGN Dy asset number of
RFID tag n | on a sel ect project option. Relating specifically
to the syr?@WFmﬂf%tbﬁ@F’F%%nzaté’ﬁg’Pﬁfﬁer side proj ect site management | evel
users are prORefifiehg W thedmdiliBen@dlic o bdntiyistdbitve 83¢Nadyrbodcles 2a88et  managenent 10

i nformation bet wee ter systemin the
manner setrequsotphon Qeieap%m% %’\%ﬁn %e{h EE?BEI gd()hﬁl%u géeglr&ehgtl ng the

synchr oni z‘éﬂ@pl?ﬁ@halﬂSFlaﬁmfﬁ%@bhﬁﬁPWSmmmbﬁ’g%ceﬁ%mp‘ﬁt3§S‘/ﬁchr oni ze select form

818 i g0 di sk repdRETr e Goet BIEAN tﬁ%&deﬂfén FeB@EUpfbin Hbrdatd €xcpiibrOr Mt i on to be

synchroni zed i s b |ncI de at |l east a |ocal
file | ocatrisfi.‘f’fjip‘1g'(3/?2lZJr %plféﬁgaqdlpfe raal?'glﬁluéesso (ttj‘onsﬁeé %L/th at|agcvt hen 15 upl oaded to
t he websi tm@ntenNg¥ite gengpiodexsaptiorirepgit. &ncmle@w(bwpb@n @eldeﬂb@rwe@ﬂ.eé an el ectronic

mai | nessagg, t%g%pérﬁs ﬂ%@é’d%tﬁguswﬁé’b@@mtddﬂh&ﬁl dof®s réRlaRP&HONI Zzat i on process.
Returning to the main mer-side project site managenent

us
user may a‘P‘%ﬁBmBH%‘?Sls’éth‘fWWl‘SéW“ﬁYaB%’E&pa%er r2gsset specific information in a
vari ety of marifiae er stlevistticalainiepanteheportioption, Aergeteqivirps@cdrepog pagpl y i nput an asset

I dentifi cahQn; Wﬁﬁg%raﬁ?ﬁgﬁcg&s %101%‘1’@%@@%@5{&@@&%0@55& s) associ ated

with that nunbe erre i ment hi's nunber may be entered
directly ofe W??Eateﬁﬁialﬁte%??ﬂepﬁléwa%%fﬁ@ﬁ%e%@ gereied RARBEIOS hen results in

di spl ay Ofasiehﬁhnfg&ﬁé’nm%dénﬁgnoaﬁﬁﬁéeﬁ cdllboted re@atdihOapreqspeai al i zed format in
age 838. asset r r l;|ayed, users then
lﬁa\g/e t he asoF%eS%tdma%mename erfotrm e ﬁ agé%] d!n§elsiggc\ﬁe Rg,ggegghgdg %%/tge 842, view

addi t 2dnal genqrﬁteémmtem@wm@arimlw tathowserdppaget3éd asset in page 844, or export
t he search re%ﬁiﬂﬁngtt@th@xﬁa]@ﬁi&ﬁﬁf@ﬂhezﬁﬁifnﬁ@ﬂﬁm&haﬁﬂwm&)@&tbﬂmI n page 840.

Addi tional i, n a the scont e ecei pt page 842 and
asset det a?r?J%C ?535 S@ﬂﬁ ‘ﬂﬁ%] {l%lm HED S pager n%lgeg%itsl onzgf[a}l; detai |l bel ow.
Ret ur ni ng ¢hoos¢ ta eimplgtinputessest Gangiicaiips aymberey RFW) taggumbea prdfiiey 8¢ asset nmanagemnent

i nI or mat i ORseRY aSR1aRE it it ALRY M d pRiInEd PbSIiRGL, thisHRAlr S&fbect i on of this
option, a

I|st|n of 30 avail able 1N page 846. From
this Rocat FHdC gt 08 e Hgin SO SB“’@P@%?\P%%‘]‘“@E?%%@%’?%Hg‘fpé information in
page 848 i sfeteuatiespondinglaiset in ngeried offbrinatapdelig 2 demydirattdbawicth t he sel ect ed
proj ect, ?@&iﬁt‘s et u?%%@&% ac&&mat\%ﬂapé 433 &13%119&%3%&1&15‘ page 850. Turning

speci fi cal once project-level detail information is

di spl ayed Paé?448t t‘é@!”ééf"‘%‘ﬁ@ﬂ‘@@’?en a’EVsaé‘f"ébl?%’i?@t sy Rle P Bns avail abl e for
di spl ayi ngotaeelmamﬁaa On2ofthe assw&mw@ﬂasman myeusa@a%@aéose i nf or mati on.
Initiglly, age 850 for further
narro y ‘;ﬁ%’ %?pgoq?e?%tvaa{lls 4 e§1£)%l§<¥44?h/?e t| Ono%%'&'n Iougers have t he

opti on of @Eﬂr@@talsﬂ‘ijteéasﬁﬁamﬁt&?ﬂﬂa?rG’E‘PQ%@F Seéfﬁhré%ltﬁt@@kﬁ’?"ﬁﬁalof assets and vi ew ng
this inf Orgﬁeads&et abﬂhcztubxem@idSési?éR{E(Snn@:ﬁ}ﬁﬁgeahﬁSZ‘Bd 4bound®d1, wiigint her, from the

proj ect det SO hav k90 S of view ng proj
ect- | evel gli @ﬁ%tp ﬁpn?ﬁ%#ﬁ)gﬁeecgéseg?hdesu f?rﬁ’e gortéogegst i nf or mati on, upon

selection of this option, a naterlal I|st forecast page 854 is dlsplayed
whi ch includes various forecast infornmation relating to the nunber of
assets are associated with the prgkgect, the size of the assets, etc. At
this point, a selection to view asset-specific forecast information is also
provi ded. Upon this selection, an asset forecast page 856 is displayed. 10
Returning to the asset search formin page 850, upon selection of this page
fromeither the project select page or the project details page,
information regarding the particul ar asset or assets requested is

subm tted. Upon subm ssion of the asset search formon page 850, resulting
asset information is displayed in the custoner specialized format in page
838. 15 Returning now to page 842 relating to the receipt/rejection of
assets users at th|s p0|nt may choose to elther conflrn1rece|pt of an

oy - ~~ S~ o o M. e . oy - . [T




20 user. At this point, the user enters the exception infornmation and
submts the information in page 864. Fromthe asset details page, users

al so have a variety of additional options, asset exceptions nmay be entered
in page 862, asset location information nay be nodified or updated in page
872, asset storage mai ntenance details may be viewed in page 870, and asset
packing list detail information may be viewed in page 874. Regarding the
asset 25 |l gcation page 870, upon display of this p an m)dlfl cations to
the asset PMOCY¥P8H'are made and submitted in %’% 4% 1i zi ng the
above- desqunbféldn@aﬂrdﬂedltqc@ﬁeanfa%@%@gﬁf’tzé?daa&eﬁ%@l s, custoner-side

proj ect 3ifernbRNAEENBRLdeHiERI%. are easily able to update and vi ew an

appropriate | evel  of asset enment |nfo ftionally, these
users are als e%@“&f?lﬂe“‘tatﬁ”%ei}‘ff@ﬁg?fﬁrmalsfﬁ £d’a%5839m&’ta$ﬂ ata maintained on a
renot e cl iidornationbypleeing syesdilehia praject Meonrseleation of $éstopfosraliging of det ai | above.

Ref erry ng RS !sis'd‘{sﬁrk;lea{mfp% EAsGFrm% mét&%udartﬁaﬁa cBRbedEwent i ncl udes

additional optio eci'f1cal rela ugﬁglﬁ ‘tng eaturteis and options

avai | abl ePf°lf°td‘tY§‘td6tﬁ‘é‘rnf°§’FaH@“ﬁP"§% 4P oladine2diipg STAL AT BVE*Users. However, as
above, upah eBtedegiediroject, silch As806 iralded withih the pr@j8et in Pe@4XGOA/ 013731 _
Col 15200RhRA1ERE o {gs%tet@et}uagﬂta;]a@cteaprajeatrﬁagasmﬁt&e a hone page 900 is

di spl ayed oner - si g evel nagengnt user. Again, several
opt i ons arescificelly oapged*% eroerigiecsivest detojl éprmptighis pd s @flrent users at this
time. j°ri QkojektQuskOBEE Rerdl ﬂptfbﬁs a@bdbRifer dﬁﬂmedcﬁtmnauﬁtmmmecr fic asset

i nformati st oner - si n Wﬁ@r]i y select a

plural i tyq‘?}‘i‘allé%%}?%ﬁhg‘{“ tgt is ng%te asse% search&agf_lgﬁg% er'[ﬂaﬁt%&dz {g@g 02, a si terrap

904, showinmgbet dfevdilsbjaraetsof the netmtmntl@mgaagwﬁtdaetbe @i’é 906 for facilitating
comuni catq@Rondi ted Bﬁvew@tﬁbt &s&l@tﬁt"g@bﬁﬁoﬁlar aada@braouéﬁadbm f orm 908 and

associ at ed subm ssi Opgrgzgc%g % <f er. the Xé? ?a 900 or any of the
admi ni st r 89 Gesdysae q evaE?Y§ °8W§S ess?fl(? rt’%g?m dvel nahagenent users may
choosés t 0 flomgherprdjeot defaids pagetd€s, usbrmalméls\pcbhwetwtlefmmrgPB)EPtéQY?h on, a login 10 form

912 is pr q'?!fec@& gxf&rgatltopﬁ vxgﬂl%tsﬁﬁ?lﬁfoﬂa% ftk}'vg'lfbusl B¥shIBNAgegek user for
receivi ng 1ogin i nf or nati gn, such rnarTe aeﬁ% paSSV\Drd

conbi nat i dt%PagS%sgﬁﬁ&@H‘ng“i”ﬁE”fPW‘&“ﬁBﬂ Sglﬁ“’f’%"frt ORI processed in the
manner br i1affbrycad g nidhedisphaipa waicl iochdet vetans forcastigornatiog kelatifg tsi t € access t he
cust omer - Sttten%mperg{éssetgyrgll d&ﬁ@@‘% %}o HSEE sideSe @ SQLARIAcdif the login
informati on 1's determ ne curate an apiE)ro rrate error nessage
page 914 1%inpp ?ﬁ?ﬁtOiﬂWlwé’éﬁﬁ‘tsp’iﬁlﬁﬁfmﬁﬁﬁ‘énff”ﬁ\a?ﬂ“hﬁtSP BfVifed Bsayed. Fol | owi ng
entry of asae&1&paﬂa’ﬂ§eefoie&glpﬁgel4mlmisﬁnyeﬁon a main nenu 916 is displayed to the
cust oner - si de hi gh e YeLal options

i ncluding a selgpgrmgﬁ(’%%%ssee “h r%%pgaéyéﬁﬂ)%@%éd %ﬁéfg option, and a sel ect
pr oj ect oprtlthet)thepfﬁq@S%qgﬁtamthﬂm]%dwlwgq:@fpé?an%lfﬁ@@ié‘ﬁ@ﬁt user may choose to

Vi ew proj el 2428 oraais%ﬁtreq%&@ﬁb Jubxﬁttédnfwmlﬂp&uttcamedxsibnao drqﬁbﬁl ety of manners.
Inrtrally, t he user choose to, si entification

S
nunber or ARy aH Gyl W’?lﬁgre%ég‘g%%é’glcag?% 5 ntade with that nunber.
In a pref efageids. abﬁmd:smn$ub1tniasu$oﬁmmrsemtiorm@neméﬁoeﬁu}éw ectly on the main
menu 916. ubm,S5hNs @il v%é%?fonﬁaﬂ%@se{ Biobve rdghdifli pagk ay of the
correspondi % assets Iin a custoner specialized format in page 938. Once the
asset sear®h*¥5 results have been di spl ayed, users then have the ability
vi ew addi t i onaRetiriifigxfonad jageia? eigting chi theyecaiptreibationt @dssas wer atithis page 944, or
expor t,, .t he # plck cation in page
940. égf erg&?ﬁgycﬂoog&??lchtgﬁscfﬁfﬁn% ?e gésg%%nﬁ t@?&gﬁﬁg&aéég § users al so have
a variety @ﬁepa@d fithegppatiis f@Fﬁ‘t"?“d‘ﬁ%"“’f %Eﬁlﬁ“tnhtih%“sﬁbﬁﬂmp WFF‘“beért‘ttPeCul ar, asset
storage maiskt ﬁﬁ&ﬂ@sﬁl’cﬂﬁéeﬁﬂmmmowbﬁr,vﬂaﬁ\ﬂ@ﬁbhblﬂspag&w&ﬁﬁ;l assend asset packi ng
i st detail for V, d urning to the main
menu 916, fi‘ge@{r]m ann”ﬁho pa%)e%gz ol }?ygéordwzdg@eﬁ e ﬁ&g%e%ze{leﬁtemﬁ%r mation by
sel ecti ng arepticraiipraisiica amsel}ne@the infgprsionsiepage ol Froppelgft i on, a i sting of
avai l abl e projects is displayed in page 946. Fromthis |ocation, users nmay
chose to view project-|evel detaidizinformation in page 948 including a
listing of all assets associated -29 WD 2004/ 013731 PCT/ US2003/ 024056
with the selected project, search for assets included within the project in
page 950. Turning specifically to page 948, once project-level detail
information is displayed for a selected project, users have several options
avai | abl e for displaying additional information. Initially, they may choose
to display the asset search page 950 for further 5 narrow ng the nunber of
avai |l abl e assets. Additionally, users have the option of selecting a
particul ar asset or collection of assets and viewing this information in
t he custorrer specr aI i zed for mat Further fromthe pror ect det ai |l s page

~ A o o o o o, Y N o,




10 various forecast information relating to the nunber of assets are
associated with the project, the size of the assets, etc. At this point, a
selection to view asset-specific forecast information is al so provided.
Upon this selection, an asset forecast page 956 is displayed. Returning to
the asset search formin page 950, upon selection of this page fromeither
the project select page or the project details page, information regarding
the 15 particul ar asset or assets requested is submtted. Upon subm ssion
of the ass&P¥%Ph form on page 950, resulting as&EUSIPYRation is

di spl ayed ti ashtrhage it the tecnived assp eprcl pipeupistaesriratered wdpereae a8 From this point,

the asset ﬁjnﬁtgg%kllgl‘% AR08 ﬁfk‘& mwfé@théﬁ‘deﬁ%ﬁﬁed 18fhe ﬂas&&apb@ge above. By
utilizing 't | ection’ of varggus i nteractive qugr% descri bed above,

20 cust onefz If arborfageghereaisd afditiopah E’??@?ﬁrelﬁf?%f"éhezi]?"gagga? able to view an
appropri atuepalgﬂﬁehndmieumﬁ@teuhmmaagecrmmassetmcfexprfmnamMZ ¢rI1ftb¢10uI d be noted that,
unl [ ke, ot NEk, HSEL il JBEF.RIEU:RUB] Yo B3R hbiSh o A ARPRGIARLON W LN FI CS. 4-8,
cust oner - si evel managefent users do not have any access to the
nDdlflcat|4641 or data entry capabilities of the website, since this type of
functionality ﬂr&n@eaé@nwawa@ dshaldo@ed b veiem of didomal optiesporsi bi | ity of this
e o i 865G LUARIE, Wb REARONE oG bachuiboc] Tont s, Lhe

present i FYSRITOTY BF 8V nsive system and met hod f ox
mai nt ai ni ngom@naétb@mdﬁgd %ﬁ@éﬁdlﬁaﬁﬂa@éﬁéﬁ%‘tsmfaﬁ?%?ﬂﬁﬂ%‘#mi% an easily

i mpl eqpgent %y@@ﬂev&éﬂd@ta@mmaﬁapacﬁyg fsBdetall lnfoaﬁdn&gnd?(bb‘ Hewedén col | ection and
entry of asset rrana tg %ﬁtracjﬁonu%o rpau ? g\ vveII as 30 foll owup
stat us and®fdi ‘htRéﬁaa aﬁs[a QEPHOR PR AP PR ¢ W REES Y o i nformation can
easi |y be mmiifiodtinsnetie afswtlocsudusxeqadeWﬁ@vnmﬁcW@lt i ngﬁf?ng%f erring now to

FI G 10, aasJe{ WL AL AT lie!ta!ﬂ&ﬁﬁ%é’@ﬁ GeniRRRLR ueihadiigratt ©f the handhel d device
tion and Its eqscrl bed above in

softvvareggv unct i onal Hﬁg 3% rief Y

FIG 2, ey m%r%?défﬁﬁg‘%ﬁ’mfhé R AREFEP Yo vi SR8 ™05 Ray e utilized to
per fonsn t t‘;agez@ﬁhs mﬁ&&dﬂﬁlﬁﬁ@ﬂﬁ%&haﬁﬁﬁ%@%&l@@@@@om&e general functions
described |n ulms océgate %nd%f{ﬂ&iﬁ%ﬁf (aéf) a1 1@%1\6@5@, 1on3§jcgbute& @eaker f UNCtions may be

per f or med %) VI ce, . such et or tag |l ocation and
sear chi ng. OPFIﬁlamO@lfYIngﬁmteaanﬁFé?ﬁPé@"’&%"é‘liSW"’&@?“Y‘??S“Eeﬂ)mf’ #P4hdhel d device in step
1000. It Sélﬁaudrlgi 1baa1e\5 ety a6 Seto@ael, thbiabr sbles asiemgdptongséopetievi ces, this step may
be om tted wher e i1 RViviieped, step 1000 nmay
be utili ze‘a ﬁlgmenatnbela%}’a%e fg?g’gereéd ?B%au&%%g% %uf In step 1002, the user
sel ec8 a proj Reoningnew tythd 2%t ekesptispisiieanee AsUsHRRY seefimiPdded and

synchr oni zggdepfigSindl @3 fdnlshRedscanreptens, prd%l:édf&mﬂ@shetkgéﬁpu&ﬁde{a% deggcal devi ce
dat abases %S%UIQIg?}%IﬁPta%fg‘%%ggg 00at reesog,e eEe%e%tQaOaggete%eguoh'mot gd to either single

projects o epen Bg upon the anount of
menory i nctewﬁadsmmwmensmmqmﬁed@m@@l'B@usetwﬂ}eil@@lﬁ?dh fieavai | abl e projects

may be expangash HaOvebd oM eBndbiim B tR) 86k cSceptids hdutleshed M6t system Upon proj
ect sel ection, the handhel i er. o{ assets in the

S u
proj e asSHAEAEP XEEPHiops.(ap aspy ?d?@*aéﬁ‘leﬁgsﬁa? 484 1éX‘§péa§? t }L pistts "Options to the
user. In sﬁméh@ﬂéclos&&esﬁbﬁaguselnsemgtsltoh@ﬁsmgl@‘bsdlmlﬂeedefoﬂt“fﬂe%e options for
obt ai ni "9 8¢ n chtRedhtPthe MYl GUBlon RS PRle 95201 asset management
devi ces. % ?‘ﬁmlsg%ll\qow%l%ha{hgég%n% e| rtnanls th See a\blkglc;% dlzggtesear chl di spl ay
opti ons |ncI ud@yatﬂla‘si%@f°°8@H%°FY?&?WSBW‘%WFWBW‘P%%WS t%6°%&an option, a
| ocat e/ Vi ewinGiasetive Réets @i casyuble o vpamrahd Weakemagthaninfohsticdgcr i bed in detai |
bel ow, each of th fel t bk %qgtg@%&a}é to provide the
user with §°€3 evellog %W%g Rg&nog%ﬁf upe?srfa%r?lm%{c()):sﬁlan manage al | assets within the
proj ect. Reﬁmamdrvga@pe@lclﬁm@amuwwiﬁ? he | ocate/vi ew asset option, the user

selects this omfeaﬂgﬂowsﬁacawhlt@@ﬁ} b;hep,egeﬁemoa@eﬁnmwsmmbm a particul ar

asset included wthin asse ciated with the

sel ect ed pPYjoRCPeBFaly FGZBE%%@%SY}IA@% aiz %onnpd%esls & é?/dla%%e %ﬁég? ays an asset

i nf or mat i onpt®oyaEEiayle o pwjee Nisouieria handlipt pejeineHe.g.sshippenhsecivitged in FIG | 1. By
25 viewi ng the asset information screen, the user is easily and quickly
able to determne the present statigs of the status as well as its general

| ocation. Relating particularly to the enbodinent illustrated in FIG 1 1,
a plurality of indicators 1100 provide quick access to this information.
The indicators preferably include an Asset Confirmed indicator 1102, the
presence of which indicates that recei pt of the Asset has previously been
confirmed, a 30 Tag Attached indicator 1104, indicating that the particular
asset has an electronic tag attached thereto, a Tag Detected indicator |
106, the presence of which indicates that a scan of the area has found the
tag associated with the asset, and a Storage Location indicator 1108, which
indicates that the selected asset is |located in storage. Additionally, -31




WD 2004/ 013731 PCT/ US2003/ 024056 additional information for the selected
asset may al so be viewed by selecting the More button 1110. In addition to
enabling the view ng of asset status information, the | ocate/view asset
option al so enabl es the handheld user to |locate the particul ar asset anong
a nunber 5 of assets, potentially grouped together in a | aydown yard or the
like. Referring to the enbodinent illustrated in FIG 11, by selecting the
Locate button 11 12, the handhel d device searches the avail able area for
the sel ect 3@ 248BHT |t found, the handhel d devi ce Y2845, sound, such
as a beep,Dewdmneisic)nbs bers @FIGsh 3 BeHPPeT BELRS e REACRSH HitiSs t he user

physi cal | %8 RpliQaches’s Whsitel ma&pa@asooisdtsﬂ@e@ﬁk@@amlmmg In this manner,
t he handhel d deV|

tea e [ set in a crowded
yard, pot éfifi ?af“yseg PW&“Sgtﬁévaﬁatsé%? rfw:’e&?‘hh ﬁ‘l?élfelryag]of%n% Pﬁ%rchugh each
avai | abl e logghiein to feinrorussigpsarepecifioasfel i@ormtkGon, watesipldandling UEFSBY sel ect an aut o
scan opti %@m&&ﬁ%ﬁ%&ﬁ&ﬁ@é@@%@n a%%ﬁéiﬁ%éé%@ rals@mamn is@ggavai | abl e. Upon

selection of t tion in g g}w ce displays an

aut oscan <! @’@WOf%@?bé‘feﬁ"?‘FFétPﬁ%‘aesP ’éff‘cél(‘f’l‘t’é‘g‘c'?anB‘%“f?EWs 15 inputs an asset
| ocat i on awdbsite dgeats, il b edback foerh 5083nd' ds@yidalsmbmisipwiiagoti0. "Kiee ehouse” . The user
then 101Li @ b 31350 Bl oPpBRiERER YN mhaadhiskid devi ce scans for

asset identi ts rang each ? I's electronically
det ect ed t%@smafrfamtaloawmféﬂepgﬁeww@gﬂiéS?licg%n ad?gﬂ%%’a‘é Hat is displayed to
the user. pli@icdi®ee raRENhMBInkKSieToredeeiving 1bgn BRfniali@, B t.gl a:)cati on area | eaving

he handh | d finished i
:h: a?‘g a, e’l{ ml s én;[?(p ess¥v?_lr§ comlbmgxo;rln%d gseq’uer%gm 1&%&%n ﬁ%e%%%egaﬁa | Nl shed scanni ng

e’ scanni'ng ndhel d devi ce then
compares t M@edwdsm th@ilan!l@ig@ﬂﬂ @s@éqd@bpthdﬁertnhe thp H‘(eé?fﬁléq a@#ihibase downl oaded

fromthe Wﬁi@erﬁnﬁﬁdhﬁgf\lsér%fforaeﬁ iftlelogﬁan@lm&ndn i@l@e«dnﬁr@edftweds a match between a

det ect ed ta% and the tat% in the ?baSﬁm gb &t d.9..5ee if the asset
has been pPEFHHETPPEEE Ffé)amesf’ﬁgeffaﬁ € °Hot “b&en’ scanned previously it
wi || updat @sptape. FMbemaatw@pmua@mmbymmmmw AWis the tag with the date
and time taﬁlagfﬁgot‘ﬂ@rﬁatgﬁlth%ﬂ@%erﬂl% s£vB81 pRncih@lathg G%B&Hnﬁé will update the
detected ta | ocation with the above I ect ed S | ocation area if the
dat-abase r P%PnchéaéChﬁéﬁfsseF\WEeraﬂﬁn%WB FSPP%‘@’?F‘SW@]&“PI@(‘Eﬁtl on area. However,
if atag igtienot on the internal database list it may store this in a

separate file fz&émé (@ffcall'n&}%&ﬂ gnchﬁhﬁ%ﬁhohtma%MhQﬁhntgwlugeﬁ‘ﬁre' dentified asset

i ncl udes either SSI m sshi pped mat eri al n this manner, the
aut o 38an prevdedih @ﬁ%\lB‘P@%toéynﬁg‘é‘er peget argerEent iR aAR RFRYECTSC i e currently
taken to Iﬁm&taﬁxr@/rexﬁdte@a&&h@geraﬁteﬁmmdnﬁ@aqtfoﬂmaﬂmbmiIng such el ectronic
A e G AN G R BEG A B DL b Blec SleoFt T 0N} € L2GS maY be

used to deSignat sse searc sults of the auto scan
opti on naysybdrqizosledddmbip lw%breﬁm@mwégn%ﬁmfdmg@ﬁé@nﬁﬁ‘@% have been

i denti fi eds, pbl§RErd¥BY it ABRHRETIBChfokdionsiBald incMiR 12004/ 1843T31 PCTI US2003/ 024056

associ ated. ta n |nf qr af. di agsets associated with
t he sé?ect@ﬂmg’atgng%é\ﬁg??ﬂﬁs ¢ }Hchg%%]ugeaél (p[r%’es‘ﬁ%t gcreen is shown in
FI G 12. Rdisousser abgye s iFo@atioh@ay hamebeersgenerated yooa Flisnt sgshrenizationthe Smart Sear ch

option in gheR, d0klote aﬁént%ﬂp%lts&% ah@&§m9&fa!h@1ﬁler§ﬂlﬁdh@l§@€wc@an enter various
search criteria regard Fal’tl cul ar asset Qqr %%2 of assets and vi ew

and/ or nodNF’%“P?‘i‘é“qnlé%]ﬂ‘F?fé‘c‘i“@ efefl ooy 8; 4 clegiapye W &S enbodi nent  of a
smart sear gdnersted widhicanfismsiieeynchiraizstvawncessn FI G 13 and i ncl udes search
criter '()a of P g%’me%aém%@?@(heﬁl@tgnaﬁ@agdlﬂé‘ﬁg‘%aﬁalmg&sest@l ection of

|nformat|on|n any e catégories, the device wll performa
search for vVig¥gsied °‘rﬁ§%§ Pstic infraaggiondp ¢ vagisty of mapygpse MR Qe WP W% been

i dentifi edphosieaisuﬁplﬁﬂldltdn@ﬁatdeMcah&numB@bmmMmunmtmhbnemtm/ved and nodi fied
as set for n n_asse [ i ther based upon
specific ktral ?/t\sl%baasocmtedrm%%%um rﬁn%?rg?rﬁedpﬁl%&ﬁ' rg,gﬂidgfnb }f above, users may
sel ect theeré%:’ehrecdmrithmq@nu Ipt $Ub¥111$$1911%%p“qb@Itthf%u”éi“tdﬁéi‘y confirmreceipt
of the asset or view nodify an earlier confirmation. Upon this selection,

t he handhel d device presents the uger with the ability to confirmreceipt
of 15 the selected asset either with or without exceptions. Exceptions may
be entered in step 1016 and additi onal exception details may be entered in
step 1018. Additionally, as indicated above, the above steps may be
simlarly conpleted when reviewi ng or nodifying a prior receipt and
confirmati on of an asset.




Referring nowto FIG 14, there is illustrated one enbodi mrent of an asset
20 confirmation screen. As shown therein , users may indicate whether an
asset is received with or without exceptions in area 1400. Additionally,
information relating to the assets |location nmy be submtted in area 1402,
whet her the asset has been received into storage may be received in area
1404 and the date of the scan nay be received in area 1406. Additionally,
if exceptigns are being entered, an asset exception screen |s presented 25
wherein a JOI¥¥B ™ cason for the exception may be RUBSIPYR2H vi ewed or
nmodi fi ed. ofleléotrbspometing assets drvowericty of Smeatsibclndiopsdsfiult Hrpeingee &; an addi ti onal
asset exc%ﬁ%&sﬁé@ fd?:ﬁétﬂl' hg% SW%aﬁxﬁen%qsfﬁxlnﬁMﬁga M@rﬂd&oﬁﬁyal | S regard| ng the

type and redason eption ente Vi e nodi fi ed.

Ret unvng ﬁ@WW@beﬁfe@an?L@’allaBlﬁ?ﬂnaéﬁ e%?%%ré"(de HLanp g ‘ﬁ WEHFFH d | nf or mati on 30
regar di ng dndehaBSakirdh redlis Batvebmmm@la:y@lqmrsmmme@mﬁmmapmenlance status may be
submi t5t ed Olet & 11s1.e X\?sget Qé Lﬁte Q& H&;@Jddl'tl&tdlqﬁmgﬁog&Edrang%:[s@lpcteli%gm I'n this manner,

upon conplrel? ed ‘mal nt enance users can gam ly nmodify t he
nai ntenand@geﬁﬁ‘f efrem’ﬂﬂ@WWBWS‘@&B%W@%SP%%?W&WP@PW%E‘?tB‘ﬁ % upl oad to the
asset manageEBiagdaldATad 539, vﬁ@remeacﬂ@t%ﬁ&}ﬁée@c’bﬂ‘?sﬁdndmrsklhcleSZOOB/ 024056 I n
Sood! sontsaR s s Ea%fmapm%@meggn (SPRELLLE G SRALERGLd Loria, one

enbodi nent* €sen lity to limt the
nunber of %@mdlaﬂﬁld@aﬂawei‘léWHHE@@C@HUM‘E%@@@M%P%r| teria such as: all

asset gy r ecei veghurilg Ito@mrﬁen{a@ts asegehmmemakdrasa@magmeﬁnfu rmed; and al |

asset s not conflrne func |on t |s even easier for
users to dPPEBEGDY EfeFe Xrb‘%?ﬂﬁbl? H"Jf"ﬁ 61’%?@9\‘0“ 858 e?n’ lysf %%Fal they are

sear chi ng dvailable Byjequriodispldyed n pagela® drad tiis m@vwmeemmewh@Sh@ visgpabi lity to
receive a”ﬁcae%)’ [RGDA %ﬁ kn?o?mﬁ&?iﬁtpag@% anu%g,eé:ﬁsuﬂg@f M08k hsSidiafed OM a central i zed

dat abase and user entry i nventi o et,ter enabl es the

accur at e aWH‘t]i}Pﬁd?%da‘a}F%SWéﬁ%ﬁéﬁswud%f‘s@ ﬂ’i"rﬁ’i‘iﬁ é‘Hﬁ‘?’n " i nformation. Once
asset g5 ar edldpmszalisﬁﬁtoambtemﬁmns fmdsebycedmctsnmptsm tlmmingandhel d device, this

| nf or mat | O Bech alfi@qsﬂa%%dcé 'ex?c@?rg?e&tlegg abif hbHanE R d@ﬁ@e& £Af deRfeqar €a and is
subsequent y av he various users_in _the nanner described in

det ai | aborreject, Biprs pve savers apfionsrEsiabledoy displeYieg a%‘?OP?IP;f"HPﬁ“’%nt er information into
a renote datiaBase nAfcidbst & dispiay thdvssehiodid hede d50d@ firthernatdwéngaiecur acy of this

i nformation uh ant | above-descri bed
enbodi ment%"mhgef ?%E‘”S“ss%%h‘\éﬁ%% Ywansunéﬁ%fAkgz lg‘kdwrglgeeds the present

i nvengdon b@@mn@eyse&dmeﬁheeﬁm O@FIPCFHF&%Palflﬁliab%f@fhmlcﬁ@cq"ﬁeflaﬁféti; on of intelligent
tracking, %5@%Mﬁm&m&@dﬁﬂﬂ&ﬁﬁts&ﬁb\ﬁbeﬁﬁ@aﬁe@ﬁm -saqahtier,t he storage and
transm ssi

or Lonein d to static
i nformatio ‘mb'g lfrﬁé ?%Sé’a%eesg?’fe t?%pa?nlom%wn?le)g eIfﬁée]?‘;élr ring now to FIG
15, there fogcaticwmatin b vob ks Mgimnﬁgﬁowahwswtamlw@d Bihe reitPodi nent of such
an intelliggnt; &ﬁ@%&?ﬂaﬁ%‘lhﬁﬁa&&ﬁgga‘g‘@gﬁt R@garﬁi'h &@ﬂlrecdsﬂi{ﬁlﬁiahcﬁn I'n particular,

intelligent sensing device | I ncl udes é £ f.ol Idovm ng elenments: a
plural?fty ®Bpn ﬁ?&?ﬁﬁé&%"@?@“%@@at?”@'rhs*rf%rﬁcéﬁtWgﬁ84és>9fsglf‘¥’? FHCHATHIE. an anal og to
digital COMewstfceécasimﬁ&ﬁu&noélatmgm\ﬂemtmuagofame\wdmawahm@es| gnals into digital
si gnal s; §/) %thegl%!: &%egﬂétst et&SQQJJJp%%t g&fe&ﬁ%ﬁﬂ%‘vﬂg 2@0¥peRindRRLasPT 0CESSI Ng

reqU|red b erative connected to the
processor féymagierp Flwg’fqvﬁ?dopﬁ%{%@bﬁleﬁlﬁn’%@“ grgeeRteee PRI Cyuppl y 1510 for
provi di ng reqUREt@ﬁ'm@leweﬁssét&a&mﬁmpxﬁpa(gempi’ponaﬁebﬂ&td’f&ﬁs;ﬁéﬁé‘l’ﬂimntS a radio
frequency F ans ver 1 14 ] nabl i ng transm ssion
and r§§e| p%ﬁe“)the’p emeec%ri’aéeor 2 %eggg?ﬁpﬁggq'@o%ﬁ&é 3% é@e or readers; and a
vi sual di s pirioplarieBstr fsests respesisd is symittad f‘déﬂﬁm@@’ d@mwwa?ré current status or

ot her i nf okgLdneNfoViISHRhih asseﬁ% oh Bxterchol iehd@d&et&@h&alﬂ&uﬁ?dywﬁadéescrl bed el enents,
the intelli ent sensin sen%sd ntl on al so i ncl udes

e

at | east oR®®¥nSBFvER mf%‘i%églﬁifseéseﬁrg‘f?’g‘spg frar Ny ac’tn%lat or el ement 1520.
In the manner nore fully descrl bed bel ow, sensor 1518 and actuator 1520 may
be configured to provide additional information regarding the status and

hi story of an asset's shi ppi ng anggoperating conditions. This information
is then -34 WD 20041013731 PCT/ US2003/ 024056 processed and stored in
menory 1508 for subsequent transm ssion by the RF transceiver 1512. In this
way, shipping conditions and asset status may be nore accurately identified




and mai ntai ned. The intelligent sensing device 1500 may be configured to

i ncl ude various types of sensors for nonitoring and recordi ng shi pping and
operating conditions, 5 several of which are described bel ow, thereby
enabling users to | earn about potential harnful or damagi ng conditions or
any ot her breaches of operating guidelines. In one exanple, an intelligent
asset managenent device may include a collision sensor for maintaining a
record of ﬁset collisions. A vibration sensor may be utilized to nonitor
asset vi br 800N PPhe asset managenent device then RS pnit ored data
and 10 per®wtigommajnpydisplpist ngyereryon ey fartyaBovaireRdiBgPRest at el y det er mi ne
asset condisyisgg). Speed sensors nmay be utilized to nonitor the speed of an
asset and main Xe) sensors may be
enpl oyed to m%?tnun{gnovy og)s%?qllé)relaﬁmétos&éf rpce tg'ejechnogggs,eQ%J%?r?%ﬁl% ce then pr ocesses
t he pressupoint mmcaoosa'f@lelﬂietcmﬁm wee@t gﬁaeessmm@aae Perpdentea pichogseitC®er ns. A tilt

SENSOrs na%x@éﬁu&”ﬂ'&@ YA istr Qe 3%thtubexSpida Rhd 1Ger ﬁ@&p@@@t&@&i tame conpliance witli

asset 15 tilt i del i ne nsor to provi de asset
security aftf a&%@é@éﬁs@ﬁfﬁ%ﬁs&%ﬁﬁ > ] BEPHRR 1 %Itg\geeﬁn%%gﬁ%%segrmy be used to
moni t or | eskedpon@motadinghge §620§ displayaditd thd wserdrthimgpint, themssf enfemsther at i on. A wei ght

SENsors NMay Do SHRha%E thalsbu QY hEnl £haessss "B hoBOodlim@n asset for use by
wei gh stations. A photo-sensitive vision sensor may be used for tanper

contr ol ort°taéh°ﬁ't‘$ﬁlntﬂ8rre°8b“élas§?t1ar?ée‘”&](’fﬁﬂ’i“is‘iart?ﬁ%se“t%ed@%ﬁ?ﬁie% | positioning 20
sat el 1o t e) sheiegSgLe 368 diggayet. idtiezew, thetsqd s @atirgbe tort&alssettrtcﬁ‘ﬁi pggeogr aphi c

posi tioning,i pf, 9;{ H@é anat d%dﬁ‘&ﬂ%?f&%&tmn Fﬁ%&glf{he sh§rt xﬁﬁ’cla sensor rmay be
enpl oyed to noni exposure to spe mca s or conditions such
as noi stur@Pa%WmW?r%hclﬁﬁﬁWH@ea%?féecelBAP%gﬁé‘l}g’ﬁlf\?&rS@H%% sensors have
been descris&@ﬁed&ﬁ@yse&trebaiptmﬁab&ﬂaﬁﬁocmdﬂn@ks@m&aﬁsbﬁe5l4he present invention is

inno way |im recitatiaon e sensor may 25 be
i npl enented | nhg%&hg%/s Eﬁﬁ%ﬁs i Hse{sﬁfsghave asvérrlletty 0|f:F1f{‘/h %/al %Honts %Ps&pr ovi ding the

abovel8escerciptichs eﬂs&sbetentmwﬁﬁ,tassetewmwweﬂhlpeﬂ??%ésﬁ%lowaﬁ on of the above
Sensors, ainfRhdiorthd Yé Bbdicl BHbaart | h@ eBf0, Akt REHR InSinleRERWEAR Or operating

condi ti ons/ hi_ st or e a stem users in accordance with
t he met hod?aycp§§‘5?’%éb’éfﬁg€| ﬁgﬁlér{féﬁeﬁpa He@(inf?rﬁa HWﬁegﬁw?%mt he inclusion of
vari ous seregoin, Rdghéngﬁhmsslgqamgpwwﬂ e 0@spby oEtkispee, Awnagenent devi ce 1500

may al so bﬁo&ﬁc@&an&wh@%ségcan&%aﬂlﬁeﬁugmaluemggg@w ng and decision making
( SPDI v>] capabi lities. manner ived fromthe sensor

uni ts 2fay be dﬁﬁgm&fﬁwwhw%eégﬂg@as defaip Pé%eé%ase’is ﬁla%ﬁ?% gﬁ?‘?ce with

pr ogr am nexcepeibread, fodfxs;shotiageRemeptiolsapmocedinyg anussgreegesdthildmga whi ch nust be
further preoge 4 9485’@( 03/ 024056 receipt by a
readi ng de\g/)%%cg&(§ ﬁéég%gepu% anrswps}éﬁgaés%éé&?m ‘devi ce equipped with a
speed sensor nﬁyluﬁlﬂ#&ﬂllfé‘?’aﬂbtée@Bﬁ‘i‘l‘qngﬁﬂféfﬁmﬁ)weﬁrpﬁgé%@émﬁqé %Mbni t ored speeds such
that only met@r mﬂmme@a@@ﬁrymm@ uﬁqaeelmsne@\agrropaatesﬁet Rindgenbit eshol d wi |1 be
recorded for future retri.e Thi b||| 0 _dyna, | |y process received
i nforMati oﬁf(’&?gg%‘f@o%nﬁgﬁm igio A& (gvvls(%tSl 5%? e%@:} l??ggsrmtl on between the

asset manageneRtfemd@nog aoeaﬁmllx th BICeﬁ(ﬁlem§@nt emé@eﬁwti relgfesspegifiery i nf or mat i on
t her ef rom yolyRbsaelchibs SRilable@d sugp%&%tde sm@agﬁsgemﬁonqw heasaWveh perform

broadcast fupctions (t r i nfar t on without first
recei vi ng & BXHIPE° éy ggﬁ%fsﬁs °°1a§g¥5f9|q1bew3 3’3@1&% a@?‘\%{%‘fq’l "% he device to
per f or m subdmelprgeaticaditplapg tothd spppligreside emwmpmrr@slemvwseongm sevelek ai n condi ti ons.

I'n thisg mgﬁi@ﬁ@are@vaﬁ%‘i@muﬁpl%dé@{c%n@ﬁ reéomﬁ(ﬁxlugér&%fs sHRNFEeEENt devices may be
mai ntal ned While still malntainin

g ficient tﬁyﬁly to operate for
an ext ende PSR PPYHN 2%ETHE BT ?iﬁ&’é aligp. S‘fpﬁlfeb %aef‘?eB conversely, woul d
si gni f i cantesotutionGerenasyeseltdneplpalinesf advatichative bagesaabh d e slicmge @her eby reduci ng t he
overall |1 LghbdB s@ognﬁ@&h%ngawﬂth%%bmé§coua%g§;geaac}a@a%ﬁmmgth one enbodi ment  of

the present managere rocessors may al so be

confi gur ed cqnﬁm’éﬁ%‘m it theavefity PR’:’@@fstaéd eftfhaglforn60g é%"’i edtgdevi ce

comuni cation. By enabling the transceiver units to share information with
ot her devices, as well as the handheld or stationary readers described
above, information regarding asset |ocation and status nmay be nore readily
avail able. Additionally, 20 conbining this feature with SPDM processi ng
further results in a ubiquitous system of pervasive informatics, wherein

i nformation nonitored and processed by one device nmay be shared anong
simlarly situated devices which nonitor different conditions. An
additional feature of the present invention is an intelligent asset
managenent devi ce having a | ow power requirenent, thereby enabling extended
operational use. In 25 particular, power supply 1510 is, in one enbodinent,
a paSS|ve deV|ce whi ch transnlts |nfornat|on onIy mhen querled by a readlng

. oy - o,




30 approximately 200 feet. For these enbodi nents, power supplies are nore
robust and rnay include such el enents as photovoltaic filns (e.g., solar
filins), or other condition responsive power sources. For a photovoltaic
enbodi ment, a power supply having one filmmy sufficiently power the
device for one week w thout additional |ight. Additional exanples include
power supplies driven by wind, pressure, notion, etc. By providing .-36
WO 20041 013731 PCT/|J820031024056 alternati ve power sources to conventi onal
batteries, "CREPPPAti me and range of the asset nmandgei¥Y2H¥ i ce may be
further enwhmesioapeeREl0e FromcHBYROMEPaET @0 orppy offlisedranisteti etk one enbodi ment
of a graphswalo, ﬁp;ﬂlal-smﬁe;tcaﬁiznIfe@ruu@uhfsasmdhaiodsedﬂuglmthmfmhlof t he present

i nvention.

R i nt sset nmanagenent
device is csc?n?smﬁ?séc}ec?m alo%‘fmgxéblgﬁwg’gld%l% esrlr%?h% sllde%gbtg?’?t hat may be used to
record chang@@omuspr@c@edl@méqgmoﬁowﬁ@eﬁ@bﬁﬁee&y@qii@ma@lﬁ@@ss"f%agerrent devi ce,
and hepce sohﬁmﬁ%%hbsb&ueﬂt@ tﬁs}ﬁf&h@&nts%cm@h&{a%seséeamamhﬁ ation can indicate
collisions a tin sse Upon recei pt of the

asset in tW’éHWE??H@F abpgge F?tﬁﬂgggf)%{?g"fS‘Eeﬁ%“sﬁg‘ﬁﬂ’r?%feﬂ“ ST can request and
recei ve t hesolititrusaragardeddIfihy laghdnfit@atiaris ddteenionie erinacodstesiiown in FIG 16, the
graphi cal %I%'Mafélérr&@lg%aéc %Ug%ﬁ)n@ur%'%@mﬁlt} ofthe ﬁ{falrn&aﬁonqy&.{plawd”e with the

significant changes in acce eration being denoted | ar ge junps 1604 and
1606 in th‘@o@wgamﬁyofﬁ@%@nm%%m@wm%ﬁwm%ﬂf1%:%1?1a df%fifs or tilts to the
asset .10 Ref @ppliersifie B@wtibroredoluton udef inclidig@emivpizhomsiudnghkamwhgi agram i |l ustrati ng
one enbodi configured to include the
intelli gen{@g{éuéng%o Egﬂnbelo oo %ﬂs\éieagrfoﬁé%%&ﬁ In step 1700, the asset
is received byRﬁa“é%ﬁP?qlf@Fant?)fﬁe %ﬁfhﬁ’bféisﬁtnwefé’h@dag(&%‘%ﬁef % on. Next, in step
1702, the m&ﬁ%ﬂg@m@ﬁmﬁﬁa@gmhm@&mmmaﬁeemmeﬂsmm tor the shipment

process I n %C %mengj nscn%mg\gr ma%be er?tergaed?rgcg?{loq thegfr(%a%#’tge?lﬁ §1t6e gubmpl‘glgn otf he device. As

descri bed &b ove, Or ceé sensors, vibration
sensorl§, c &ISInll@eﬁhﬁnwﬁg dydisplayyef the h‘é‘femﬂd@g asyes ip pvagietg pf (@8, t he asset is

recei Ved ahclh&n%a@ﬁﬁﬁt'f&ﬁﬁt‘n%gé 634 ta'ﬂ%xstfﬁ@-féﬂxﬁfm%@% 6360kt Binadawe in FIG 4. Next,
in step 1706, the r ?‘ﬂ &ew thelnfolgaggtf qcolected by the asset
management O EzEe “‘in'f‘l nt?f‘?“on}"iﬁwe§’{aé‘f5avi‘ ormgt i @IYTER v ned, based
upon the r éuhepweiderifnfigrevedti Omre thoiret faach résolisheebdpph displayeepserect t he asset. Once

a_deci si Onth@ﬂﬁyé%%&hgw@ad&tmﬁal rnﬁ)ﬁﬁsnmsgmuﬂg@;egaeééa@t ApagbsumaNagEMENt SYStEm
with the deci sion an ot her stat us_ i nf ortgaiel on re ar di ng the asset

in st 17Frropde ek Frgt tﬁ@\ﬂf‘ ?x&“ﬁsﬁea sheet anplicafion 1 H‘Eﬁ@\ﬁmﬁl Tl ow di agram
i |l ustrati pges®ss 633nd30,0ihemein ach bf tase paget @trevpdnil Yo seteted elrch msultut i | i zi ng t he
intell gen%{r@a%sf@&nmgeg %.@;}a h&ﬁm9§a15v§\nags?packﬂgﬂgt"!ie?‘aﬂenbOd' ment, a
plurality of asset nanagenen% évices are configuréd to include

coordi nat i W@@@W@é?@eéﬁd coll ectors for enabling transm ssion of 30
information w R@ﬁr@iﬁ@tb%elﬁﬁh\ﬁﬁﬂfﬁlméefslcﬂaﬁo fRtiofgeRRMmaemMinces. | n one

enbOdldnga g}féxﬂifrﬁéselec mg an¥ allaﬁ)feé)%_]deﬁ gbon s{fac?on o?&n%o tla(');l lah%nggial configured to

inclu ens I's acfivated. Next, in
step 1802, a‘tah@lemomtailsd@léwsdjpp%e%ﬁc@m@&éﬂ(&@t@s“@%@W&h‘i’%ﬁ%l gnal perfornance

and st at us f&%era&mﬁromﬁa&m e ewgeludmghh@mg ofgn %ﬁﬁfb,asse&ﬁed -37 WO

2004/ 01373 / US2003/ 0240 resent enbodi nent, a
| oconotive™ ?15‘3‘? SRR %?%rgkéfg%aSSS? mlglﬁdoiq ‘(‘f’i?héthtgﬁ pr%lec %P sge 5Btaﬁdl'sn the | oconotive
are confi gdisgey atiging oiphsetceceptivhebiaisg@td prejert wipagrttadempat  devi ces havi ng

col | ecfyors sﬁeglﬁga A0 pagt ghSSJn@etbr%&plével cfetlgl?m%o%%ﬁ% didGydddtaGRcitd thin a

predeterm ne roxrm:-t erall %?? sensor. In step 1806, the
col | ector ﬁ”f?le?té‘éf‘éi f\?l?s*e‘tef?b"l’é‘?”é Agilabls & ¢ HEIRHAETRERs i nf or mat i on
transm tt edhifany ot dsy chdogallispheg s exset sehrth pEeei30 foBMBher tanbwing thf or mat i on may t hen

be_Subsequeiihee L aNhRIRL: bl ShEllh Bk RcARA AL O B34S Of the signal
i ght as meF? i'ts condi oconpt | ve passe
option is partmular relevant for this particular type of user, since it is cxceptmn resolution
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Referring nowto FIG 19, there is shown a network diagramillustrating one
enbodi nent of an information network 1900 created by a plurality of asset
managenent 10 devi ces and readers configured in accordance with the present
invention. In particular, network 1900 includes a plurality of asset
managenent devi ces 1902 associated with particul ar operating environnents.
Such operating environnents may include general environnents such as at

| east one manuf acturl ng enviromment 1904, and at |east one :

shi ppi ngl waref8U¥& envi ronment 1906. Further each W7EHEEE%ener al

envi r onnenta thesaye mast cghosimedyathf Hditieratly yreesibavs theautien PhElEi83b- envi r onment s.

Ref er nng Sﬂéﬁi@dlefr h&@ b Bllde@onlohBsciBlAVfeRBE thisiT@meday inti@Raremtformsts C h

sub-enviro apts f.actu nment 1908, a
rarertal pPORRBR aet ded 1R by R RS S O TP D001 o

Addi ti onal thwph@a)éhemfxg HrMQt-bYMOW@FtW@w@OEWCB efstapipfopisiePERtt s al so i nclude a
20 stagi ongfgk @Mts Lahda inQKe pﬁ)ﬁe@tc REalNGhE %@dm\&ﬁslmhﬁbh%mmcm and for

coordi natin nals fraqmt s_asset managenent devices
1902 bet mee’%ﬂsea% ad?ﬁt%‘ﬁl%éfn %&%@ﬁ‘sgﬁﬁayﬁ‘g‘?@%ﬁﬁgﬁ B¥&hvi ronments. To
facilitat efotetnst nﬁfmehte;ntalamg tathelmsibdy o Ak agockedwiththd irgaat, 8¢ | nf or mat i on

bet ween di 3253%# Sels %(t\bawtﬂi@g qint S&ﬁ%&%l&%&%géfﬁcq'&&a& QfolnﬁﬁonlglG is also

provi ded for further exten e reach net wor k . At |east one

dat abase 193l rrayideds @P%‘Blsﬁ?FeWPdeﬁseE@reeﬁ%‘é’Bgeés@fﬁ‘f‘p&é@ and subsequent
retriaqgal of tn@;mﬁg‘teﬂle&tsdt@ﬁrcmleﬂﬁﬁgeﬁnmpmabcmmfcednslpggefrbm vari ous connected
asset nmna nt d VI C pacYell) ed itens with the
intelli gengﬁ%{ss EOJC Selec é‘o?@gargj?é(d&aqlg%?g ﬁ res%ﬁdtﬁl%:dl%ventl on, busi nesses
are better paemimaeettoeaswﬁmqtl%tﬁdlﬁWém@%dat‘\u@wa%’ acdé%%ﬁnt“? @of t hese assets,

t her eby behfoﬁﬁau&%ﬂéllﬁﬁtcﬁlhg&ss@t@d» a@&c&h@tﬁ@&ﬂshe&t@ppﬁ&ﬁ@fnﬁﬁ&mdmt h network 30

1900, informa re sset may be easily
shar ed acr%?%gshu{;??rﬁg u%’BeU%mfssm °§ae1?1a\??e?58ar{?¥lefarf[%n %ﬁﬁtﬂ&onaﬁa ly, by utilizing
asset lfmanagetafitmatienis Gevtryidrd agairof Grohatyas soporivphgveeegrritai*g%at | ons, updat ed
informati cgslggy be witten to the devices fromboth | ocal and renote
sources. -38 WD 2004/013731 PCT IU 03/ 024056 Ref rhne(a nowto FIG 20,
there i s shownREUHBHONAD DS PRt PA%H %Piﬁ’gfnra%ﬁe 18" %R0t her enbodi ment
of an assetxceptioregd e ndn-sByrgeerIeR0BOprorkedtida apsetemreption detrilamgs on. | n asset

managenent g g%y%msg,qge se@na}acﬁ&@etmfm@%%dgﬁmm Bk, £0! | ection of
dat abases I's provi In's mai nt ai ni ngetﬁ%&l ural i ty of records

rel ati¥g t E?S‘tl‘ﬁéssﬁé’F"FRS‘ﬂ%“ Pﬁeé-ég%‘i‘@la?(eﬁ TJ‘E" USRI R A & preferred-
enbodi nent exctﬂﬂﬁh 1askal restRaBgERBATo thekatrasetion dadikipest’anfor acl e dat abase

having rec I T Rlxt AT CASE) ; asset

updat e i nf g‘r EX%%?%}{?’%E W@’?&%&%@Tﬁ% h@&ﬁ gdpr(;j ect information

( TBL- MVAT mmhgﬂagq\réﬂhortaaefa&t}@wb‘/%&?ﬁewﬁgeﬁ BROVIHERM t h sof tware for

retrievi nguﬁgwcmmeémda@@tdﬁe@@mgbm asset managenent database in step 10

computsr i nol uibinns SR Rt MR bR d e B DL 7Y gy © 1P

progr ammi neiléredsgesdigdly tothiragds, atppuqxgslcte@xcammeebzaona%@@e epiilheldferent | nf ormati on

from the agsgly, aﬂ@ﬂaﬁ%Q@E&lExcq)a&@m@ﬁastawﬁonhfaﬁetaﬁﬁﬁ@éﬂe@cﬁnf@ﬁ&tmr k. In one

enbodi nent, this_downl oad._o manag ;may be schedul ed
to occur automBEFERFIY P iﬁt"%&eﬁrﬂ&% egg?i}érf‘eg{]’?ﬁ%esﬁédm Aedul e. Upon
retrieval oftionsspueifisdlle clatisesetic swpiergaippuject tearh Braireseis.oPnct ggainint he at | east one

dat abage, g, Rl %Ach%dgéovéiegoﬁle %Lﬁmraﬁo&ﬁcﬁ%tﬁﬁlegéb aaﬁ@ina@ed on the desktop
conputer in step erred enmbodi nent data files include

t ext - basedaW%?@ﬂ%ﬁ§”BPeFﬁem3§§éwwﬁﬁﬁ@ﬁ%ﬁﬂﬁ?“¢ﬁﬁﬁfﬁﬁ?ﬁﬁﬁ inadelinted
format (e. Qugain caaEL. oﬁﬁiMs @d’avﬁiﬁﬁemm@ﬂﬂ)er-md‘d@wﬁept tam2Grshathidtied. driconput er i s

provi ded an [ S g er in step 2008,
typically tdlo%gg' ﬁ’% !)bYa rgsgér}gggéc?g%%%ﬁ g@%ag&d%é | nsgdgngg{t ion, or other

har dwar ebasfﬁe’@iu$6Fftn@VP%‘@leh‘t}’@fﬁﬁlaﬁswwwag%s}‘%F‘%?shéPP"WF ®s4aces such as

Bl uet oot h, I RdJA, or 802. 11(x)based systens are al so contenpl ated. Upon
connection, the plurality of data.-fisi.les are transmtted into a database on
t he handhel d conputer fromthe desktop conputer, thereby 25 providing asset
information to the handhel d conputer fromthe asset nanagenent database. In
one preferred enbodi ment, connection and synchroni zati on between the
handhel d conputer and the desktop conputer is acconplished through the use
of a conputer application fromMcrosoft Corp. entitled ActiveSync. The
ActiveSync application creates a partnership between the handhel d and
desktop conputers enabling 30 subsequent commruni cati on and data exchange.
In the manner described in detail above,




t he handhel d conputer is also provided with RFID tag reading capabilities
for detecting associated RFID tags and exchanging i nformation therewith. In
step 2010, a software application naintained on the handhel d conputer
(e.g., TagDetect.exe) in conjunction with the RFID tag reader, is utilized
to both detect asset -39 WO 2004/ 013731 PCT/ US2003/ 024056 tags as well as
i nput information regarding the asset in the manner described above. In a
preferred enbodi nent, the handhel d conputer software a ication is witten
in the C~YO2WPYPr | anguage. During its use, e"qqfé{ﬁgﬁ’é’lz‘lﬂ“corrput er

sof t war e aitqiep €04t shoyingjheiesow piike Vﬁbﬁ&@é?mw@ageﬂoéﬁo@ﬁ”lm& whi ch includes all

asset i nf QbABnicAdn Witkine W@o&te%ﬁb@a@&s@&dd%dbﬁkg fdrheoSmeppkieat i on's use. In a

preferred enbodlrre hi s, dat e e elimted file
format, s(RIPISHEnpaAgY IP c]%)‘ h%@'ﬁi?rﬁetp@ 7I0a?r ané’s?the R%m%‘stgrausvgg%%ep 2014, the
handhel d OIS sepplibrssida grajent tegy et meprrbotseto it o theée. dewtop®iptoconput er to pl ace
the upgdat g s@l%&ﬁ a'ldé&%rmu 19&0\%&ﬁtﬁe'sdp§he§ H@é’p@@é&tt&a&dﬁs&?@p 2016, this

information IS ien _synchroni zed ass naoglemant dat abase so as
to naint alfPFeli’eg‘Pﬁémifqlﬁlaé‘@’? PR as 8- f ETgTTa WWH%"%{%%? hanagenent dat abase,

with inf OrSiIBsEqu&nlyJ tiRChfoieh@iibn ishesied andpeicesgpd dntlzd haaipt erieflypdesetiiedper sonnel  havi ng
access to e:%&%%h% levgf%%é %&e@sgher%ﬁ)ﬁﬁ%lérgldé: ﬂr@ect t%élm ush3k@rabs® shown a flow

di agrami | us% for creating the handhel d
conput er dé@ahm@fm@ﬁt@waﬁﬂt%m@ﬁfqt{%iﬂéﬁ?ﬂ%ﬂ%%{@% CHPEREREC pr ocessi ng and
power jgonst4 @bﬁﬁtﬁgﬁtnnybﬂhémﬁ%hd displayed tRellowidgrentiyief gproprént | onal  dat abase

f t f t t
dat abases BPLnPORRast Py PO AT SpRREl IR b OB Do %) o 1 &

i ncl uded vihdlyding sevéral Omomwﬁmawqi‘f%wpwa HETKERFES WHEP> Wi Eh operates to

encapsul atlﬁra&s&%mﬂ&%@fb@ﬁﬁtagrmﬁa&rbﬁﬁen a{ajaea&ct@@w@u@e g., the main storage
gs of the input

el enent of "t he hand this
delinmted dat afqqiae %Fcé&?lg'égﬁ) |Vhewf orts P emgsf Ipcon %@'&f@é éﬁl{gmat hod.
Unf or tisinat ¢ display bf awepsrt chetug@rgaviardiich huelndes lisingef v/eisble repfrr@ved to be

unaccept abj TG Apele 1f e RE élé&@%%ﬁ: tioACCOr di ngly, the
fol |l ow ng éﬁgtdﬁfégf&c%a&r%g%gﬁ{nghﬁt 0 drpanatt%léggrz%éég eb (r)]andhel d dat abase

creat i on/ ujsePEPN, %Weﬁ%gxceﬂt‘ﬁ”@’f”ébagﬂ%éf disglaye > in the present
enbodi rrent<)pt1brﬁrdgﬁrﬁﬁgtﬁﬂfomﬂtﬁantﬂﬁoﬂTm’wﬂweiedlemmﬂmmI@ﬁ OIWher ein each line of
data bei ngsc[e&m ha&tbg Cri\tn{l ﬂ@%&%@a%dq cgﬁfoﬁ"‘gﬁ)?ﬁs @ﬁh@cﬁﬁr%@m in the class.

Thi s cl ass errve ect ¢l ass ich |§ Part of the W ndows
CE st dﬂdar@ﬁl fsitiga} detalls segarding AUsHe] l%iﬁ@m%"rﬁ?"ﬁésrthe&a Y caseDBLi st, in the
present enfgehogent) is created using the Wndows CE terrpl ate I|brar| es and
is structured contain, ea“ f descri bed
above. The st rﬁ%f gre™e T .mlmfééﬁte%ﬁ%&og ac%fa?mnec by Phe ﬁl | om ng: typedef
CTypedPt r L7¥tisc0layed s1d, pre@ce&hfel@endl@@as@mﬁsasdeng thedogpat alidr?mgetnb ¥ 2104, upon

S)l;nchr oni zat ééag}atgu%ﬁt&gﬁ?g@akme&myg&@ﬁmwﬁg?mtedaoméuﬁais| ty 01;] dat a
objects are created in cla i ne ata in the input
asset Fana é‘?ﬁﬁ‘ﬁ?@“ﬁﬁ“b‘&%ﬁtwﬁﬁm‘%ﬁ%@mcﬁle‘:tfdre %éﬂ yr%qﬁgedggnbl ned nunber of
CCaseDB - 46uggestDng20uicO B Bitd RGTY iﬁ@Z@@@#@M@S@"e@b‘}%@@e BPasses are
encapsul at &er%&%uﬁenﬁ&@remweh§)tthecﬁke@-§§’ag*eh§2r eby adding or renoving any

nodified r cord omt he r|or versi % ts cl ass zimd creating or
modi fying the %W%&?@WP‘“FW ﬁg’ﬁ&’r?glfeﬁm S EP SREF%EPYi ng now to FIG 22,
there i s shbios tevidw @yjectlorags simnifid ibforsibtion in arvgrietynd mmermifoidilrgket  of t he net hod

f or f| terin creation of the
t ext - bgsed Sg‘f‘%%‘i%s” %E’M&tm§sg%%e\¥?d§€‘g§§§@&fgﬁ@%%ﬁ§%p?d2200 the deskt op
Tc

devi ce recaleyés aﬁ“@e@i"@iﬁ%@t"?‘%ﬁmﬂ%‘?ﬁ timeprefeE e’F“é’&’&‘Fﬂi T h project or
projects f(ﬂ{aymmuﬁﬂad diReylss 86 milafers 0T SiteAssionaitid dunbey tharrewuid ie.  Next, a user
request togs¥ Loni %S%Ogdggasge eskt o etXcQ%rH}tsqﬁcéﬁ%gngf{%\ﬁfoﬁﬁa?ﬁt rranagerrent

dat abase i ce ve
page 734, a logistics format in page 736 and an inventory format in page 738.

E
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10 asset and asset update tables (MVAT CASE and MVAT CASEUPDATE,
respectively) are queried for asset information relating to the received
proj ect designation(s). One exanple of a database query is set forth bel ow,
wherei n each database entry includes a plurality of information from one of
the two dat abase structures: SELECT MVAT CASE. CASEKEY, MVAT

CASEUPDATE. CASENUMBER, MVAT”A CASE. PROSECTI D) | S MNAT CASEUPDATE. ETAGNUMBER,
MVAT CASEUPDATE. CONFI RVATI ONDATE, MVAT CASEUPDATE. CONFI RVATI ONNAME, MVAT
CASEUPDATEYEXEMBTTPONREASON, MVAT CASEUPDATE. EXCEPTICHICERHRIEE, MvAT

CASE. ACTUbSitiowilpsanpition beyper 2eyesgtabiefpuope inpesi{vrefe f9RFEY OMRAT CASE. MLI, MVAT
CASE. DESGRinfirbsoid, OMNE assdSdarch febults RehdrOber{ Shita idsheh BRAYOBNL OCATI ON MVAT

CASECPDATE PTI ONPRI . TI ONPACKAG NG ,
MVAT CASEJE‘%R%% gﬁ%&fﬁ@%%%agw&@mﬁ%T@% TPONMARKI NGS, MVAT
CASEUPDAT E EiXGERTENPERCH: RGPS i SeighTesdiAGED perevREsishepi
FROM MIAT. CaSe I CASEOPLATE. 28 Vi LRE 1 W*M“‘%“MTE Vol AT
SEKEY = | AT
CASEUPDATEEREEEA (SVeIRIE® B"CPE?@E%’ e Ad%@ﬂﬂﬂnfﬁ?&é W%a%:%g}\l/e exanpl e, the
recei ved peoofentefthe ageictgihatde ¢4 Wikt bedefedyed medditions) detdildelorar i abl e " PRQJECTI D' .
tN:ﬁ b; gegt ggt g%@mgtgﬁgﬁﬁgsﬁﬁﬁse% cdn'ﬂfs@{eﬂ&tfér‘aﬁethﬁna%&ﬁmﬂ Ited into tah
nsmtte ut.er over e
conputer n 190 by gelecting gn &yaitghle pr?r’@“B‘y’P"PF‘?Eﬁc‘t“i“ﬁgﬁ‘f %thﬁﬁﬁ?‘gg &t the asset
nmangenent slailadle arojectt iodiphyed irt fagesi6. (iron & lsatibonsewimecdhok reviavser  has a
responsi bi fr)m;Eé{ levél Ge%aﬂ%ﬁ&ioh m?hg%Q4ﬂ£cleﬁ§alls¥lmm aggeggss&?&e@f' l'e is maintained

in a much ereby I ncreasing response times and
reduci ng rE’éltib"rSé'é“qdéfj’l‘}i’tfséﬁﬁ%‘ﬁ?f§Sseti/W1‘I‘dédW‘W@WG@F%%?R?@S H@é‘@rl ption includes
many det ai h@la@ldstﬁ@ﬁ@dsét Exzbptib $or a bllecteSpréjat H@agd8 B2undeifist ood t hat t hese have
been i ncl u%)ggﬁc];lgf t%? Sor?c% pr(électqﬁglldgtg}%fo&{luéﬁryd}, laﬁ@ ﬁ)r {\En&o t to be

interprete at'I’ons gese "AVent) on. y nodifications to
t he erdbodi prefet.gsedeiervpragptippoarailablair dwlppgrddifigneligermati®apar ti ng fromthe

spirit a?dmgtﬁ Dfeythay vitbbse to dlsmtzgﬁﬁ 43&317@%75{31{@&2%@&4&56 the invention,
as is inten en ass 0 l.ai s and their |egal
equi val ent §“m s avm@b“ o% %ﬁ glpég"é% N%B‘CIF@ 'PCT/ US2003/ 024056

Additionally, users have the option of selecting a particular asset or collection of assets

and viewing this information in the various formats described in pages 734-738, Further,

20 . from the project details page 748, users also have the option of viewing project-level
forecast information as well as status information for various units included in the project.
Regarding the forecast information, upon selection of this option, a material list forecast
page 754 is displayed which includes various forecast information relating to the number
of assets are associated with the project, the size of the assets, etc. At this point, a

25 selection to view asset-specific forecast information is also provided. Upon this selection,
an asset forecast page 756 is displayed.

Returning to the asset search form in page 750, upon selection of this page from
either the project select page or the project details page, information regarding the
particular asset or assets requested is submitted. At this point, a decision to export

30 information for all matching assets to an external spreadsheet application may be made in
page 758. Otherwise, upon submission of the asset search form on page 750, resulting
asset information is displayed in a variety of formats as set forth above regarding pages
734-738.
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1. A systemfor enabling enhanced asset managenent and tracking
capabilities, conprising: a plurality of electronic asset identification
devi ces, wherein each of the plurality of electronic asset identification
devices is affixed to an asset whose | ocation and information are to be
managed, wherein each of the plurality of asset identification devices

i ncludes at |east unique identification information relating to the asset
to which it is affixed; an asset management server_ conputer system for
mai nt ai ni nFOHPERt one dat abase containing i nf or FEHYSHF/P®ar di ng t he
asset identifi E&nipomRw i aswesdeaiiipagereh svesb pnionsgrogrrilete i W&y are af fi xed; a

renot e cl i &Btpmﬁtoff@li&t%'éuﬁdﬁﬁitﬁﬁﬁe@c@ﬁfb@hiséﬂ@dﬁra%@d&iﬁ@@s&@dheﬁ&r fhe asset nmanagenent

server fox e ion.over onput er networKk;
and at Iea ttgeﬁaélsg @?f%ﬁgtﬂlﬁf‘i’g %’lp{él‘g‘ rSSu % ﬁftg%cﬁeﬁtgéstsegd to the renote
cl i ent conphatiage pagyH6.cext, wddiiond mfonmeonaﬁlatmyaﬁt shorigge ismubanitiedigat i on devi ce

receives lpigpfdmﬁdmsefr{s%ﬁee%tﬁelas&et@l;tmsxag9$44aﬁxsd@amdnok@§attstofag&atl on devi ces and
exchanges said information with t nt cc_r}rfg ter system 2. The

system of BFEFHRPCp delaflsmpheyiepgidn %77grlai"{t'%etd’f‘§‘5‘5§%fh’rt%lr ©8et  management

devi ces i naobyigeiewaldn ped T7¢ Gore the yssdt dhenilg pagd 7GzatRegand1ﬁﬁmssef3tora§d1e systemof claim
2, wherein I a handhel d radio
frequency |%‘Ht %%? ? af% %%gﬂppéerg@ ﬁg%tie%ﬂusggﬂsﬁg%ge% ty&%ﬁy , Wherein the
asset mana ?dlfgé?‘%?n%?%tfﬂf tip reesjved wiet fI’LFP’ta’r’i’é‘Fm“’é%‘ﬁi)‘Pﬁ@@s at | east one web
appl i aat i omosedispRyed eRRAY the EurSiyt Sthteyof fhodsse8 hakitéhgheloplvidi @lisnk 3 of i nteractive
web pages r d the assets to

whi ch t hey rgﬁfega%gg% oalglaﬁer]ﬁsﬁ%}%g% t %?B{)dlﬁc o sd%ﬂ'eds\ﬁghsgr ﬁen? e plurality of
interacti v@omtyla]@wé@ 1¢mea%and HORiEREY dﬁ%\@@modlﬁcat@ns SimiglypBe4/ 013731

PCT/ USZOOBA%%@O% J:r%d nhdaa@%le%@acréa ?loﬂ brld@pdAS £éreateQghinndnbtf olr mat i on; ? mai n
menu page for p q ns to users, selection o

which a us ﬁp?gSH@"%IVV% ?tg)ﬁfu)oaf%f W%ﬂtg 3@13 %managemant i nf or mat i on

mai nt disned on Rhmn%wtOMﬂag@mmwdv@ﬁsmsﬂﬁbnsec@prmeetrahs@stem a project

detail s pageoh sfizsRhbig ALPSHRbodBf PLIBLARbEEMIHED assel management
information rel ati ng to a Sel ected ect an asseé search page for

0
recei vi ng é?sg?rSléoétéﬁeé’f?efﬁ?‘?staéta?s%{sli”wet@%?aé%séﬁ s A5y ubni ssi on of whi ch
causes the ass@tyuu[mmg@esrpmiﬂccmbllosefrvmnsmera\qum\mbp&ysdeenbeﬂo retrieve asset

managenent , o'OJ Q%HEI §1 tté%ﬂ'u&?egs a%e@%ﬂﬁéﬁi%% &Ea“t‘e%&ﬁ@v!} ghycriteria; an asset

sear ch resu t$ page gh{ﬁ/ e retrieved asset managenent
i nf or At i oﬁlanaa%marﬁoragt@éfora £ §a"5’§§€nsfb8‘|“esdl spl ayi ng specific asset
managenment i nf @efeRihd W speeikially VEIA. 8, i preheabeitnatifchats atdtendsset s di spl ayed

on the ass tOptl%gS spe%%ca'il? ?éﬁhﬁg%o B@%ﬁchromzatlon process described above and available

to customer-side project site management level users. However, as above, upon entry of

]:L(

a URL associated with the web application area’s website, a home page 800 is displayed
25 fo the customer-side project site management user. Again, several options are available
to customer-side project site management users at this time. Prior to logging in to obtain
access to user-specific asset information, customer-side project site management users
may select a plurality of administrative pages, such as a help page 802, a sitemap 804,
showing the layout of the website, a contact page 806 for facilitating communication with
30 the website operators, and a feedback form 808 and associated submission page 810.
From either the home page 800 or any of the adminisirative pages 802-810, customer-side
project site management users may choose to login to the site. Inresponse to this
selection, a login form 812 is provided to the customer-side project site management user

for receiving login information, such as, e.g., a username and password combination.
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6. The systemof claim1l, wherein the at |east one interrogation device
further conprises: a conputer software application resident thereon,
wherein the conputer software application incorporates one or nore
instructions for wirelessly determ ning the presence of a plurality of

el ectronic asset identification devices. The systemof claim6, wherein the
conputer software application further conpnses: one or nore instructions
for receiving an asset |ocation area description; one or nore instructions
for scanni NQ®W&Riset |1 ocation area to identify tHEYSHEERNE% therein of

el ect r oni cSubsseuentlyj thrdnferinfitiog &tréceired dednrasessed inghenapneebrisfly doeseikedi nst ruct i ons for
det er m ni NGowhEdeRBine/itd @01 bf sit®sboddd BEhdtARE-GdePffebilsitd AiARHeént Cat i on devi ces

correspond to information.recejved fromthe asset nmanagenent server
conput er sYPELAPrIE. %e@@t"g‘?ﬁ“?tﬁ? lsgﬁ%'nﬁ?&peé‘??ﬁcﬁﬁfeﬂ a%t”éc?g%e nmanagenent and
tracki ng cepabistapdrages]4 mompng reinfgof tha infinustiad & tisplayéd. Eblbwingoni ¢ asset
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page 838, Once the asset search results have been displayed, users then have the ability

to accept or reject a listed asset in page 842, view additional information regarding a

25 selected asset in page 844, or export the search results to an external spreadsheet
application in page 840. Additional information regarding the content of asset receipt
page 842 and asset details page 844 will be described in additional detail below.

Returning to the main menu 816, users can also search for asset management

information by selecting an available project. Upon selection of this option, a listing of

30 available projects is displa'.yed in page 846. From this location, users may chose to view
project-level detail information in page 848 including a listing of all assets associated
with the selected project, search for assets included within the project in page 850.
Turning specifically to page 848, once project-level detail information is displayed for a

selected project, users have several options available for displaying additional
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fnrther conprises: a first table for including asset specific information;
a second table for including updates to the asset specific information; 12.
The system of claim 11, wherein the at | east one asset managenent dat abase
further conprises a third table for including project information relating
to a plurality of assets. 13. The systemof claim8, wherein the renote
client conputer system conprises: - 45 WO 2004/ 013731 PCT/ US2003/ 024056
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-46 receipt and, upon submission, is returning to the asset search listing page 838. However,

if an exception is to be entered, an asset exception annotation page 862 is displayed to the

20 user. At this point, the user enters the exception information and submits the information
in page 864. From the asset details page, users also have a variety of additional options,
asset exceptions may be entered in page 862, asset location information may be modified
or updated in page 872, asset storage maintenance details may be viewed in page 870, and
asset packing list detail information may be viewed in page 874. Regarding the asset

25 location page 870, upon display of this page, any modifications to the asset location are
made and submitted in page 876.

By utilizing the above-described collection of various interactive web pages,
customer-side project site management users are easily able to update and view an
appropriate level of asset management information. Additionally, these users are also

30 able to synchronize this data with data maintained on a remote client computer system in
the manner set forth in detail above,

Referring now specifically to FIG. 9, the present embodiment includes additional
options specifically relating to the features and options available to customer-side high

level management level users. However, as above, upon entry of a URL associated with
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WO 2004/ 013731 PCT/ US2003/ 024056 a nenory operatively connected to the
processing unit and the power supply; a radio frequency transceiver
operatively connected to the processing unit and the power supply; and an
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condi tions durin ) i ) A
management users may choose to Togin o the site. In response to this selection, a login

10 form 912 is provided to the customer-side high level management user for receiving login
information, such as, e.g., a username and password combination. Subsequently, the
information is received and processed in the manner briefly described above to determine
the level of site access the customer-side high level management user is afforded. If the
login information is determined to be inaccurate, an appropriate error message page 914

15 prompting reentry of the information is displayed. Following entry of appropriate login
information, a main menu 916 is displayed to the customer-side high level management
user including several options including a search by asset number or RFID tag number
option, and a select project option.

The customer-side high level management user may choose to view project or

20 asset specific information in a variety of manners. Initially, the user may choose to
simply input an asset identification number or RFID tag number and view the assei(s)
associated with that number. In a preferred embodiment, this number may be entered
directly on the main menu 916. Submission of this number then results in display of the
corresponding assets in a customer specialized format in page 938. Once the asset search

25 results have been displayed, users then have the ability view additional information

~ regarding a selected asset in page 944, or export the search results to an external
spreadsheet application in page 940. Referring specifically to the asset details page 944,
usets also have a variety of additional options from this pont. In particular, asset storage
maintenance details may be viewed in page 972, and asset packing list detail information

30 may be viewed in page 974,

Returning to the main menu 916, users can also search for asset management
information by selecting an available project. Upon selection of this option, a listing of
available projects is displayed in page 946. From this location, users may chose to view

project-level detail information in page 948 including a listing of all assets associated
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with the selected project, search for assets included within the project in page 950.

Turning specifically to page 948, once project-level detail information is displayed for a
selected project, users have several options available for displaying additional
information. Initially, they may choose to display the asset search page 950 for further

5 narrowing the number of available assets. Additionally, users have the option of selecting
a particular asset or collection of assets and viewing this information in the customer
specialized format. Further, from the project details page 948, users also have the option
of viewing project-level forecast information. Regarding the forecast information, upon
selection of this option, a material list forecast page 954 is displayed which includes

10 various forecast information relating to the number of assets are associated with the
project, the size of the assets, etc. At this point, a selection to view asset-specific forecast
information is also provided. Upon this selection, an asset forecast page 956 is displayed.

Returning to the asset search form in page 950, upon selection of this page from
either the project select page or the project details page, information regarding the

15 particular asset or assets requested is submitted. Upon submission of the asset search
form on page 950, resulting asset information is displayed in the customer specialized
format in page 938. From this point, the asset details page 944 may be selected, as
described above.

By utilizing the collection of various interactive web pages described above,

20 customer-side high level management users are easily able to view an appropriate level of
asset management information. It should be noted that, unlike other user types previously
described in association with FIGS. 4-8, customer-side high level management users do
not have any access to the modification or data entry capabilities of the website, since this
type of functionality is beyond both the requirements and responsibility of this type of

25 user.

In accordance with the above described embodiments, the present invention
provides a comprehensive system and method for maintaining and accessing asset
management information in an easily implemented and updated manner. By facilitating
both the collection and entry of asset management and tracking information as well as

30 follow-up status and maintenance information, a current database of information can
easily be maintained for subsequent review and utility.

Referring now to FIG. 10, a flow diagram illustrates one a embodiment of the
handheld device software application and its functionality as briefly described above in
FIG. 2, above. As discussed, the handheld device 226 may be utilized to perform the
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available search/display options include a asset confirmation option, an auto scan option,
a locate/view case option, and a smart search option. As described in detail below, each
of these options may be utilized independently to provide the user with 2 complete ability
20 to monitor and manage all assets within the project.
Referring specifically to the locate/view asset option, the user selects this option
in step 1006 by selecting a particular a particular asset included within a dropdown listing
of assets associated with the selected project. In response, the handheld device displays
an asset information screen, one embodiment of which is illustrated in FIG. 11. By
25 viewing the asset information screen, the user is easily and quickly able to determine the
present status of the status as well as its general location. Relating particularly to the
embodiment illustrated in FIG. 11, a plurality of indicators 1100 provide quick access to
this information. The indicators preferably include an Asset Confirmed indicator 1102,
the presence of which indicates that receipt of the Asset has previously been confirmed, a
30 Tag Attached indicator 1104, indicating that the particular asset has an electronic tag
attached thereto, a Tag Detected indicator 1106, the presence of which indicates that a
scan of the area has found the tag associated with the asset, and a Storage Location

indicator 1108, which indicates that the selected asset is located in storage. Additionally,
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In addition to enabling the viewing of asset status information, the locate/view
asset option also enables the handheld user to locate the particular asset among a number
5 of assets, potentially grouped together in a laydown yard or the like. Referring to the
embodiment illustrated in FIG. 11, by selecting the Locate button 1112, the handheld
device searches the available area for the selected asset, If found, the handheld device
will emit a sound, such as a beep, which increases in both frequency and volume as the
user physically approaches the location of the selected asset. In this manner, the handheld

10 device may be used to locate a specific asset in a crowded yard, potentially saving the
user from manually going through each available asset.

Returning now to FIG. 10, users may also select an auto scan option from among
the various search/display options available. Upon selection of this option in step 1008,
the handheld device displays an autoscan screen, wherein the user selects or otherwise

15 inputs an asset location area description, such as “laydown yard” or “warehouse”. The
user then initiates the start of a scan, whereby the handheld device scans for asset
identiﬁcation tags within its range. As each tag is electronically detected the handheld
device populates a list of tags that is displayed to the user. The user then walks around
the entire asset location area leaving the handheld in the scanning mode.

20 When the user has finished scanning the area, they stop the scanning process,
whereby the handheld device then compares the list of tags detected with the internal
database downloaded from the web application. If the handheld device finds a match
between a detected tag and the tags in the database it will test to see if the asset has been
previously scanned. If the tag has not been scanned previously it will update the internal

25 database by ‘timestamping' the tag with the date and time the tag was detected. Also, the
handheld computer will update the detected tags location with the above selected asset
location area if the database record does not have a previously assigned location area.
However, if a tag is not on the internal database list it may store this in a separate file for
later upload, since it may be that the identified asset includes either misassigned or

30 misshipped material. In this manner, the auto scan feature enables a user to reduce the
amount of time currently taken to inventory or catalog an asset location area using such
electronic asset identification devices. Because individual electronic tags may be used to
designate more than one asset, search results of the auto scan option may be provided by

electronic tag number. Once tags have been identified, user may then select the
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associated tag number and view information regarding assets associated with the selected

tag. One example of an auto scan results screen is shown in FIG., 12.
Returning to FIG. 10, the user may also select the Smart Search option in step
1010. By selecting this option, the user can enter various search criteria regarding a
5 particular asset or group of assets and view and/or modify the results retrieved in step
1012. Once embodiment of a smart search criteria screen is shown in FIG. 13 and
includes search criteria of PO number, MLI number and tag number. Upon selection of
information in any of these categories, the handheld device will perform a search for
assets meeting these criteria. Once an asset has been identified, status and location
10 information may be viewed and modified as set forth above.
Once an asset has been identified, either based upon specific knowledge or using
one of the methods set forth above, users may select the case confirmation option in step
1014 to either confirm receipt of the asset or view/modify an earlier confirmation. Upon
this selection, the handheld device presents the user with the ability to confirm receipt of
15 the selected asset either with or without exceptions. Exceptions may be entered in step
1016 and additional exception details may be entered in step 1018. Additionally, as
indicated above, the above steps may be similarly completed when reviewing or
modifying a prior receipt and confirmation of an asset.
Referring now to FIG. 14, there is illustrated one embodiment of an asset
20 confirmation screen. As shown therein , users may indicate whether an asset is received
with or without exceptions in area 1400. Additionally, information relating to the assets
location my be submitted in area 1402, whether the asset has been received into storage
may be received in area 1404 and the date of the scan may be received in area 1406.
Additionally, if exceptions are being entered, an asset exception screen is presented
25 wherein a general reason for the exception may be submitted, viewed or modified.
Additionally, once a general reason is selected, an additional asset exception details page
is displayed wherein details regarding the type and reason for the exception may be
entered, viewed, or modified.
Returning now to FIG. 10, once an asset has been confirmed, information
30 regarding the asset’s maintenance requirements or maintenance status may be submitted
or viewed by the user information in step 1020. In this manner, upon completion of
required maintenance tasks, users can easily modify the maintenance information for

subsequent synchronization and upload to the asset management database.
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In addition to providing data based upon specified search criteria, one
embodiment of the present invention also includes the ability to limit the number of
available assets based upon predefined criteria such as: all assets received; all assets not
received; all assets confirmed; and all assets not confirmed. By providing this

5 functionality it is even easier for users to directly drill down to the specific asset material
they are searching for.

By providing a handheld device with the capability to receive and synchronize
asset and project information from a centralized database and user field entry, the present
invention better enables the accurate and up to date exchange of asset management

10 information. Once assets are located and confirmed by users with the handheld device,
this information is easily transmitted to the web application area and is subsequently
available to the various users in the manner described in detail above. By providing users
with the ability to enter information into a remote database on site via the handheld
device, the accuracy of this information is substantially improved.

15 Although the above-described embodiments meet many asset management and
tracking needs, the present invention provides additional utility through the inclusion of
intelligent tracking, asset management and sensor devices that enable the storage and
transmission of dynamic sensory information in addition to static information of the type
described in detail above. Referring now to FIG. 15, there is shown a block diagram

20 illustrating one embodiment of such an intelligent sensing device 1500 of the present
invention. In particular, intelligent sensing device 1500 includes each of the following
elements: a plurality of connectors 1502 for receiving external inputs; an analog to digital
converter 1504 for converting received analog signals into digital signals; a processing
unit 1506 for performing any signal processing required by the device; a memory 1508

25 operatively connected to the processor for storing information on the device; a power
supply 1510 for providing required power to the processor and other elements; a radio
frequency (RF) transceiver 1512 and antenna 1514 for enabling transmission and receipt
of information wirelessly to other devices or readers; and a visual display 1516 for
enabling the device to indicate current status or other information visually.

30 In addition to the above-described elements, the intelligent sensing device 1500 of
the present invention also includes at least one sensor element 1518 and a corresponding
actuator element 1520. In the manner more fully described below, sensor 1518 and
actuator 1520 may be configured to provide additional information regarding the status

and history of an asset’s shipping and operating conditions. This information is then
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and maintained. The

various types of sensors for monitoring and recording shipping and operating conditions,
5 several of which are described below, thereby enabling users to learn about potential

harmful or damaging conditions or any other breaches of operating guidelines.

In one example, an intelligent asset management device may include a collision
sensor for maintaining a record of asset collisions. A vibration sensor may be utilized to
monitor asset vibration. The asset management device then takes the monitored data and

10 perform a vibration pattern analysis to more accurately determine asset condition. Speed
sensors may be utilized to monitor the speed of an asset and maintain a record of this
speed. Force/pressure sensors may be employed to monitor pressures placed on a sensor.
The device then processes the pressure data and determines pressure trends and patterns.
A tilt sensor may be employed to measure shipping and operation compliance with asset

15 tilt guidelines. A tamper sensor may be employed to provide asset security and access
control capabilities. A level sensor may be used to monitor levels or heights of materials
during transit/operation. A weight sensors may be employed to provide wireless
weighing of an asset for use by weigh stations. A photo-sensitive vision sensor may be
used for tamper control or to monitor operating conditions. A GPS (global positioning

20 satellite) sensor may be utilized to provide real-time geographic positioning information
for an asset. Further, a chemical sensor may be employed to monitor asset exposure to
specific chemicals or conditions such as moisture, smoke, carbon-monoxide, etc.
Although various sensors have been described above, it should be understood that the
present invention is in no way limited by this recitation. Rather, any svitable sensor may

25 be implemented in accordance with the present invention.

By providing the above-described asset management devices with any
combination of the above sensors, a more accurate indication of an assets location or
operating conditions/history may be made available to system users in accordance with
the methods described in detail above.

30 Tn addition to the inclusion of various sensors, the processing unit 1506 of asset
management device 1500 may also be configured to inchude signal processing and
decision making (SPDM) capabilities. In this manner, information received from the
sensor units may be dynamically processed and stored in accordance with programming

selections, rather than raw, unprocessed data which must be further processed upon
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! 10410 104 4rtain conditions. In this manner, a dynamic network of intelligent management devices

may be maintained while still maintaining sufficient power supply to operate foran
extended duration. Constant broadcast of information, conversely, would significantly
increase the power needs of each device, thereby reducing the overall lifetime for such
devices.

15 In accordance with one embodiment of the present invention, asset management
device processors may also be configured to enable the devices to engage in device-to-
device communication. By enabling the transceiver units to share information with other
devices, as well as the handheld or stationary readers described above, information
regarding asset location and status may be more readily available. Additionaily,

20 combining this feature with SPDM processing further results in a ubiquitous system of
pervasive informatics, wherein information monitored and processed by one device may
be shared among similarly situated devices which monitor different conditions.

An additional feature of the present invention is an intelligent asset management
device having a low power requirement, thereby enabling extended operational use. In

25 particular, power supply 1510 is, in one embodiment, a passive device which transmits
information only when queried by a reading device or another asset management device
and only over a short distance range e.g., 7-8 feet, Altematively, the asset management
devices of the present invention may be active devices which actively transmit
information in response to predetermined conditions over extended distances, such as

30 approximately 200 feet. For these embodiments, power supplies are more robust and may
include such elements as photovoltaic films (e.g., solar films), or other condition
responsive power sources. For a photovoltaic embodiment, 2 power supply having one
film may sufficiently power the device for one week without additional light. Additional

examples include power supplies driven by wind, pressure, motion, etc. By providing
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device, and hence the asset 1t is mounted to. Changes in acceleration can indicate
collisions and tilting or tipping over of the asset. Upon receipt of the asset in the manner
described above, the handheld device can request and receive the data measured by the

10 accelerometer. As shown in FIG. 16, the graphical display 1602 includes a graph of volts
over time, with the significant changes in acceleration being denoted by large jumps 1604
and 1606 in the graph. These jumps indicate likely collisions or tilts to the asset.

Referring now to FIG. 17, there is shown a flow diagram illustrating one
embodiment of a method for receiving assets configured to include the intelligent asset

15 management device of FIG. 15. In step 1700, the asset is received by a carrier for
shipment to an end destination. Next, in step 1702, the attached asset management device
operates to monitor the shipment process in accordance with the sensors incorporated into

~ the device. As described above, these sensors may include force sensors, vibration
sensors, collision sensors, or the like.

20 In step 1704, the asset is received at its destination in the manner set forth above
in FIG. 4. Next, in step 1706, the receiver reviews the information collected by the asset
management device during transit. In step 1708, it is determined, based upon the
reviewed information, whether to accept or reject the asset. Once a decision has been
made, the receiver updates the asset management system with the decision and any other

25 status information regarding the asset in step 1710.

Referring now to FIG. 18, there is shown a flow diagram illustrating one
embodiment of an alternative method for utilizing the intelligent asset management
device of FIG. 15. In this embodiment, a plurality of asset management devices are
configured to include coordinating sensors and collectors for enabling fransmission of

30 information wirelessly between multiple management devices. In one embodiment, the
system may include at least one rail signal configured to include a signal sensor. In step
1800, the signal is activated. Next, in step 1802, the signal sensor device operates to

transmit signal performance and status information, such as red, yellow, green, etc..
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In accordance with the present embodiment, a locomotive transporting assets or
individual assets within the locomotive are configured to include intelligent asset
management devices having collectors thereon. In step 1804, the locomotive passes
within a predetermined proximity of the rail signal sensor. In step 1806, the collector in
5 receives the signal performance and status information transmitted from the signal sensor.
In step 1808, this information may then be subsequently reviewed to determine the
operation status of the signal light as well as its condition when the locomotive passed.
Referring now to FIG. 19, there is shown a network diagram illustrating one
embodiment of an information network 1900 created by a plurality of asset management
10 devices and readers configured in accordance with the present invention. In particular,
network 1900 includes a plurality of asset management devices 1902 associated with
particular operating environments. Such operating environments may include general
environments such as at least one manufacturing environment 1904, and at least one
shipping/warehouse environment 1906. Further each of these general environments may
15 also be further broken down into sub-environments. Referring specifically to the
manufacturing environment, such sub-environments may include a parts manufacturing
environment 1908, a material production station 1910, and a product assembly station
1912.
Additionally, each of the environments and sub-environments also include a
20 station relay 1914 for processing received information and for coordinating the relay of
signals from the various asset management devices 1902 between each other and between
the various sub-environments. To facilitate the collection and subsequent dissemination
of information between disparate locations, a central network controller 1916 is also
provided for further extending the reach of network 1900. At least one database 1918 is
25 also provided to enable storage and subsequent retrieval of the information created and
monitored by the various connected asset management devices 1902.
By providing manufactured items with the intelligent asset management devices
of the present invention, businesses are better enable to monitor the status and condition
of these assets, thereby better serving the end customers. In accordance with network
30 1900, information regarding the status of any connected asset may be easily shared across
multiple operating environments. Additionally, by utilizing asset management devices
configured for two-way communications, updated information may be written to the

devices from both local and remote sources.
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Referring now to FIG. 20, there is shown a generalized flow diagram illustrating

another embodiment of an asset management system 2000 of the present invention. In
asset management system 2000, an asset management database or collection of databases
is provided in step 2002 for maintaining a plurality of records relating to the various
5 assets to be maintained. In a preferred embodiment, the asset management database
includes an Oracle database having records relating to asset information (TBL~
MMAT_CASE); asset update information (TBL-MMAT_CASEUPDATE); and project
information (TBL-MMAT_PROJECT). Next, a desktop computer is provided with
software for retrieving asset information from the asset management database in step
10 2004 over a computer network such as the Internet. Preferably, the desktop computer
includes an application written in the visual basic (VB) programming language and
operating to download asset management information from the asset management
database over the computer network. In one embodiment, this download of asset
management information may be scheduled to occur automatically, based upon a
15 predetermined schedule.
Upon retrieval of requested asset management information from the at least one
database, a plurality of data files are created or replaced on the desktop computer in step
2006. In a preferred embodiment, the data files include text-based versions of the asset
management information in a delimited format (e.g., case.csv or case.xml). Next,a
20 handheld computer is provided and operatively connected to the desktop computer in step
2008, typically through a synchronization cradle, docking station, or other hardware-
based interface. Alternatively, wireless interfaces such as Bluetooth, IRdA, or 802.11(x)-
based systems are also contemplated. Upon connection, the plurality of data files are
transmitted into a database on the handheld computer from the desktop computer, thereby
25 providing asset information to the handheld computer from the asset management
database. Tn one preferred embodiment, connection and synchronization between the
handheld computer and the desktop computer is accomplished through the use of a
computer application from Microsoft Corp. entitled ActiveSync. The ActiveSync
application creates a partnership between the handheld and desktop computers enabling
30 subsequent communication and data exchange. In the manner described in detail above,
the handheld computer is also provided with RFID tag reading capabilities for detecting
associated RFID tags and exchanging information therewith.
In step 2010, a software application maintained on the handheld computer (e.g.,

TagDetect.exe) in conjunction with the RFID tag reader, is utilized to both detect asset
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tags as well as input information regarding the asset in the manner described above. Ina
preferred embodiment, the handheld computer software application is written in the C+-+
computer language. During its use, the handheld computer software application generates
a datafile in step 2012 which includes all asset information that was updated during the

5 application’s use. In a preferred embodiment, this data file is in a text-based delimited
file format, such as csv (comma separated values).

Next, in step 2014, the handheld computer is again synchronized with the desktop
computer to place the updated asset information data file thercon. In step 2016, this
information is then synchronized with the asset management database so as to maintain

10 the integrity of the underlying asset management database, with information included
thereon being available to all personnel having access to the database.

Referring now to FIG. 21, there is shown a flow diagram illustrating one
embodiment of a method for creating the handheld computer database to enable efficient
operation given the processing and power constraints of the handheld computer. In

15 conventional database formation for handheld computers running the Windows CE
operating system, databases are typically formed by using the class CCeDBDatabase
which is included within the Microsoft Windows CE package and which operates to
encapsulate the database into the object store (e.g., the main storage element of the
handheld computer). Using this class, lines of the input delimited datafile are read in

20 using the “AddRecord” method. Unfortunately, it was determined that this process
proved to be unacceptable given the number of records to be inserted. Accordingly, the
following method was implemented to dramatically reduce handheld database
creation/updating times. .

In step 2100, a class (CCaseDB, in the present embodiment) is created in the

25 handheld computer, wherein each line of data being read into the handheld database
creates an object in the class. This class is derived from the CObject class which is part
of the Windows CE standard library. Next, in step 2102, another class (CCaseDBList, in
the present embodiment) is created using the Windows CE template libraries and is
structured to contain each instance of the CCaseDB class described above, The structure

30 of this class may defined by the following:

typedef CTypedPtrList<CObList, CcaseDB*>CCaseDBList;

Next, in step 2104, upon synchronization with the desktop computer system, a
plurality of data objects are created in class CCaseDB for each line of data in the input

asset management information file. In step 2106, the combined number of CCaseDB
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computer with the asset management database is received in step 2202. In step 2204, the

10 asset and asset update tables (MMAT_CASE and MMAT_CASEUPDATE, respectively)
are queried for asset information relating to the received project designation(s). One
example of a database query is set forth below, wherein each database entry includes a

plurality of information from one of the two database structures:

SELECT MMAT CASE.CASEKEY,MMAT CASEUPDATE.CASENUMBER,MMAT CASE.PROJECTID,
15 MMAT CASEUPDATE.ETAGNUMBER, MMAT CASEUPDATE.CONFIRMATIONDATE,
MMAT CASEUPDATE.CONFIRMATIONNAME, MMAT CRSEUPDATE. EXCEPTIONREASON,
MMAT CASEUPDATE.EXCEPTIONCOMMENT, MMAT CASE.ACTUALPICKUPDATE,
MMAT_CASE.ACTUALDELIVERYDATE, MMAT CASE.MLI, MMAT_CASE.DESCRIPTION,
MMAT CASE.ICN, MMAT CASEUPDATE.LAYDOWNLOCATION MMAT CASEUPDATE. EXCEPTIONPRESERVATION,
20 MMAT _CASEUPDATE.EXCEPTIONPACKAGING , MMAT CASEUPDATE.EXCEPTIONPACKING ,
MMAT CASEUPDATE.EXCEPTIONMARKINGS, MMAT CASEUPDATE.EXCEPTIONPACKINGLIST,
MMAT CASE.PONUMBER, MMAT_ CASE.POLINENUMBER, MMAT CASE. STORAGESTATUS,
MMAT CASEUPDATE.DATERECEIVED
FROM MMAT CASE, MMAT CASEUPDATE
25 WHERE MMAT CASE.CASEKEY = MMAT_CASEUPDATE.CASEKEY AND PROJECTID = YKENDL

In the above example, the received project designation is referenced by the variable
“PROJECTID”.
Next, in step 2206, retrieved asset information is compiled into a text-based
datafile and transmitted to the desktop computer over the computer network in step 2208.
30 By limiting the query of the asset mangement database to only those projects for which
the user has a responsibility, the overall size of the transmitted datafile is maintained in a
much more manageable size, thereby increasing response times and reducing resource
requirements.
While the foregoing description includes many details and specificities, it is to be
35 understood that these have been included for purposes of explanation only, and are not to
be interpreted as limitations of the present invention. Many modifications to the

embodiments described above can be made without departing from the spirit and scope of
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umque 1den’c1 catlon information relatmg to the asset to which it is affixed;

an asset management server computer system for maintaining at least one
database containing information regarding the asset identification devices and the assets
to which they are affixed;

aremote client computer system operatively connected to the asset management
server computer system for exchanging information over a computer network; and

at least one interrogation device operatively connected to the remote client
computer system,

wherein the at least one interrogation device receives information from the
plurality of asset identification devices and exchanges said information with the remote

client computer system.

2. The system of claim 1, wherein the plurality of electronic asset management

devices include radio frequency identification tags.

3. The system of claim 2, wherein the at least one interrogation device includes a

handheld radio frequency identification tag reader.

4 The system of claim 1, wherein the asset management server computer system
further comprises:
at least one web application server computer system for serving a plurality of

interactive web pages relating to the asset identification devices and the assets to which

they are affixed.
5. The system of claim 4, wherein the plurality of interactive web pages include: .
a home page;

-43 -




10%9 [ & () -
10%1] & () -

f& ()-1"

10nsS71! ~-°

3!, 10%AA& ()-3 104| 104| 104|y710%| & ()-F4G

10m 10nMCuwWUGE:

10n0s109B& () -! 109BB& ()-& s 10(%88&' ()-& 109 & 109BB&' - &
()-& ~\:ont 200481ATE, ()-1pl0% Bj B& ()- 10B 10B ()PCT/U82003/024056 )

10By 710988’ () +lckip2aSapReivinguset loginiirpayion;

p\(N;B*\Af@? ¢7 \S 1%%5&@.&“) igfo%gﬁf Plht@lwgrﬁpﬁo)mstb tserb Q8lcKi@ of hitlt ~ 109%Mn&' () -!°
72109 nng
S100K& ( pUIeE T winde? sdéB ka5 f»n}a%)e m(é%afxarg}};w\/%uge?%tgﬁi%«é 0S109%B&: () -

i.gBy710‘%B&1aﬁagerﬁentwebﬂe@&ﬁ(@ﬂﬁ&réy)stém,, 109 & () - +8=>?@3bCOm ! } 109& () - 10%& () -

a project details page for displaying general information regarding asset
management information relating to a selected project;

an asset search page for receiving asset search criteria from the user, the
submission of which causes the asset management web server computer system to
retrieve asset management information matching the submitted search criteria;

an asset search results page for displaying the retrieved asset management
information; and

an asset details page for displaying specific asset management information

relating to a selected one of the assets displayed on the asst search results page.

6. The system of claim 1, wherein the af least one interrogation device further
comprises:

a computer software application resident thereon, wherein the computer software
application incorporates one or more instructions for wirelessly determining the presence

of a plurality of electronic asset identification devices.

7. The system of claim 6, wherein the computer software application further
comprises:

one or more instructions for receiving an asset location area description;

one or more instructions for scanning the asset location area to identify the
presence therein of electronic asset identification devices; and

one or more instructions for determining whether identified electronic asset
identification devices correspond to information received from the asset management

server computer system.

8. A system for enabling enhanced asset management and tracking capabilities,
comprising:

a plurality of electronic asset identification devices, wherein each of the plurality
of electronic asset identification devices is affixed to an asset whose location and

information are to be managed, wherein each of the plurality of asset identification
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management database containing information regarding the asset identification devices

and the assets to which they are affixed;

a remote client computer system operatively connected to the asset management
server computer system for exchanging information over a computer network; and -

at least one handheld computer operatively connected to the remote client
computer system, wherein the handheld computer system operates to exchange
information with the plurality of asset identification devices and with the remote client
computer system,

wherein the handheld computer system maintains at least one handheld computer
database containing information exchanged between the remote client computer system

and the plurality of asset identification devices.

9. The system of claim 8, wherein the plurality of electronic asset management
devices include radio frequency identification tags and wherein the at least one handheld

computer includes a radio frequency identification tag reader.

10.  The system of claim 8, further comprising:
at least one legacy database system operatively connected to the asset
management server computer system, for enabling exchange of legacy information

relating to the assets to be managed.

11.  The system of claim 8, wherein the at least one asset management database
further comprises:
a first table for including asset specific information;

a second table for including updates to the asset specific information;

12.  The system of claim 11, wherein the at least one asset management database
further comprises a third table for including project information relating to a plurality of

assets.

13.  The system of claim 8, wherein the remote client computer system comprises:
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instructions for reading data from the remote client computer system into the handheld

database.

16.  The system of claim 15, wherein the handheld computer software instructions
further comprise:

one or more instructions for creating a first class structure for including individual
handheld database entries relating to assets;

one or more instructions for creating a second class structure for providing a
repository for each of the handheld database entries maintained by the first class
structure;

one or more instructions for receiving a request to synchronize asset management
data with the remote client computer system; _

one or more instructions for receiving a datafile from the remote client computer
system; and

one or more instructions for reading lines of data from the datafile into objects
created in the first class structure during exchange of information with the remote client

computer system, wherein each line relates to a particular asset.

17.  An intelligent sensing apparatus, comprising:

at least one sensor element;

a processing unit operatively connected to the sensor element, wherein the
processing unit includes at least recording, storing and transmitting processing
capabilities;

a power supply operatively connected to the processing unit;
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a memory operatively connected to the processing unit and the power supply;

a radio frequency transceiver operatively connected to the processing unit and the
power supply; and

an antenna operatively connected to the radio frequency transceiver and the power

supply.

18.  The intelligent sensing apparatus of claim 1, wherein the at least one sensor

element includes sensors for monitoring and recording shipping and operating conditions.

19. A method for receiving assets comprising the steps of:

receiving at least one asset at a carrier, wherein the at least one asset includes at
least one intelligent asset management and sensing device;

monitoring shipment conditions of the at least one asset during transit fo a
destination, by the at least one intelligent asset management and sensing deyice;

arriving at the destination;

retrieving a shipment record from the at least one intelligent asset management
and sensing device relating to the monitored shipping conditions of the at least one asset;
and

determining, based upon the shipment record, whether to accept or reject the at

least one asset,
20.  The method of claim 19, wherein the at least one intelligent asset management and

sensing device includes at least one sensing element for measuring environmental

conditions during shipment.
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