WO 02/ 099730 PCT/ US02/17637 Radi o Frequency ldentification in Docunent
Managenent Technical Field The present invention relates to docunent
managenemvoandof7sd e managenent, 5 and specifically the usecafusozdics?
frequency identification systens for docunent and file rmanagenent.
Background of the Invention At |east two patent publications describe the
use of radio frequygeney 10 identificat.l.on. .RF syste or docunent or
file managenent. g"b&%s& [PQuency iﬂgnhk@aﬁ&%@ggﬁn&éﬁmag?me al .),

whi ch according to its abstract describes nethods and systens for |ocating

objects using electronic tags that are attached to the object before it is
stored. To | Qeelirdcdl Feeldbj ect, the response code associated with the tag on

that object is enfered into an interrogator, and the interrogator sends a
si gnal that causegﬁle PECSeIdnyenfjop Betlﬁtﬁ-? to dpcumgRimanggegent; B@ﬁzﬂl? g’ﬂﬂ%&%ﬁl?

publ i cation bLgq bfelimRUY RhEE o PRI fiéduhty ML O0LaL6R SterROfbr dBBRREHRA Y at
page 23, line 11 through page 24, line 5. That portion of the PCT

publ i cati on nehegeames a filing cabi net having drawers, each of which
stores file folders. The file folders may be provided with an RFID tag. In
use, a controller sequentially 20 polls antennae in the drawers of the
filing cabi nghekolb@dLoMthé BlvkRtiorlet ects response signals or codes, and thus

can determine which files are in the drawers. The present invention is
rel ated to i nprovévdeasktworpatens pullicationsdescribgtbe usefiradioyiraghendye | nventi on

come F e Qe BRRETRERD) Sachistallioeithe d7E ey Rpati, OPRELRAE R o

limting, orNo 6p89388{@innys, Rf cttah} viHlich Aorddny toSisrapbtyadt dbdesibeginetheds | n a
first enbodi ment of the invention, a nethod s provided for mnimzing

i nt er act i ons apdeyetaars 9y lacpligebisctrmsing elggfzoniGiigs Blahanerpitachedrie thecddigsti ses
A f weetr ; .
the step o bgﬁﬁ% fi %seﬂ(r)feﬁ’.n# %a%t ‘?‘g ggfel:tn thelr olhgeg&td'% Q8 o] atddh \1/@1 {elﬁﬁtg)%%?lpnen ¢ of

consecutive ite o whic are ap n a secon

t he i nvent i okhat abjeetib exteted igto amiinedofaior, and therimteirogatordeadag tigoalshdiebweeen
over | appi ng | D tags, wherein the nmethod conprises the steps of (a)
deter?[lI%ni ng Egtag%gmﬁtﬁsmdeﬁrp@g%l. are to be placed in a WD 02/ 099730

PCT/ US02/ 17637 Another publication is PCT published application WO 00/16280, and
specifically at page 23, line 11 through page 24, line 5. That portion of the PCT

publication references a filing cabinet having drawers, each of which stores file folders.
The file folders may be provided with an RFID tag. In use, a controller sequentially

20 polls antennae in the drawers of the filing cabinet. The controller detects response
signals or codes, and thus can determine which files are in the drawers.

The present invention is related to improvements in fields of this type.

Summary of the Invention
25 A number of embodiments of the present invention are described herein, some

of which are summarized below. This listing is not intended to be limiting, or
representative of the claims, but simply illustrative.
In a first embodiment of the invention, a method is provided for minimizing
interactions between overlapping RFID tags, wherein the method comprises the step of
30 intentionally staggering the location of RFID tags on consecutive items to which RFID
tags are applied. In a second embodiment of the invention, a method is provided for
minimizing interactions between overlapping RFID tags, wherein the method

comprises the steps of (a) determining an order in which items are to be placed in a



-2 storage area; and (b) intentionally staggering the |location of RFID tags
on consecutive itens in the order. In a third enbodi nent of the invention,
a met hod we opnesBded for mnimzing interactions betweenperardzappsng RFI D
tags, wherein the nmethod conprises the stgps of (a) applying RFID tags to
itens; (b) providing information in a 51 database that is indicative of the

| ocation of t . : ] . i } i

sel ct successiye | areny 49 RS A Ll the Nkalion bIRTI) B8 DFBMRRER
over | appi ng REelstings ader. fhnithird embodiment dfdbe invertidng dinmetingd is pravidked for
invention, a guide is.provi.ded for positiani successi ve RFI D tags on
successive it l,mWP@rlgﬁeFﬁqlﬂ’égWHQ‘P?‘f?gﬁmﬁg ﬁ%ﬁD i3 ?rieghthﬁimet%fé nmore t han
one position abmphk RripED! Fo&aih &1 LbBMA 2 SO
that an RFID taﬁ%ﬁhﬁi‘&g%’ﬁ%g@’é@%ch s&%ééée%é g?I\I/lg’e(‘rb? Ie)fr%\('i?dr}ﬁ%mgé(}g}atli on :

di ffereni froneatahase thatayirsiicative efithellocation of thia REIDddg me tite itdm;tahé (d) meimgtthon,
a nethod is proyvided for I nim zing interactions bet n | D t.ags,
Wherein the mECHBUSLBHB e BTSN BEmE o AORnTRD oG PERRAL | mol udes
an indi cati on oQérldppig; RREM 18 Qrd RaRAhizZeM at which an '15 RFID tag can be

| ocated on an item_In a sixth enbodi rent of the invention, an RFID tag is
provi ded, conpri si Ag adeurtirembpdimsniefithe ing puithing g saideiinproyided der npositiening and

an antenna, a . ' le. eskye I t

RFI D tag to bEIAETACAREI SIS of b GRER il MR PRI ub U SRR Ry o1°
reattached t o naors tidnasde.pokitiod as eWkhtah REIDaAE Manbe dbcatddaelafiVe tothefitmpsn a
repositionable tag_is provided for pounting on a . file fol der, conprising,
(a) an RFID thejani¥dD(ipg maydespplied tosach wecsivp iteayin anpstipndifdgen from the
enbodi nent of I:nventd Il 1S i : Sl an RFID
tag that can l?téaﬁ%%éc}s% [ %{naggﬁgt% n{bg{hﬁefgﬂéﬂ@é fdal%%t?(lglg\rés&%ﬁof%? ?‘%@é&n@& der to
M nimze int emaeimieig ihetavtiens béteetREID Bgs,aritereianiod inetho&icbiiptisey thesied of a
't er act fons. GEENIGR abids ¥ guC HdeE: T EHR QL Ia KT 1968 o ¥RED HBL hod
conprisifg t IEttﬁgcé}{bé’fo%{ﬂe@ioEQn?teﬁlurface‘0” which the itens rest, the
surface 1 ncluding structures that position each successive itemat a

di fferent vertical Ipasixthembbéiarent bEthpinveniders ah REID tag is protided, homphbsidg aent
of the inventi ‘he ni.nth enbodi nment of the invention includes 30 a
surface that 101D AABFINCHEE R eRHES Cuput 31 BNEicia: § HOSEHE L ox

posi tion each resiffRaslec\W@hédivethal endbldd fib RIIDaY & bd ABchHPRI 4 Jubcd, BBfAched
adj acent files. In an eleventh
from the surface, and reattached to a surface. In a seventh embodiment of the

20 invention, a repositionable tag is provided for mounting on a file folder, comprising, (a)
.an RFID tag; and (b) a support for the RFID tag. In an eighth embodiment of the
invention, a file folder is provided comprising an RFID tag that can be repositioned at
different locations on the file folder to minimize interactions between the RFID tag and #
another RFID tag.

25 In a ninth embodiment of the invention, a method is provided for minimizing
interactions be%Ween RFID tags associated with adjacent items, the method comprising
the step of providing a surface on which the items rest, the surface including structures
that position each successive item at a different vertical position than the previous item.
In a tenth embodiment of the invention, the ninth embodiment of the invention includes

30 ' asurface that is a shelf, and items that are files, and the structures position each
successive file at a different vertical position than adjacent files. In an eleventh
embodiment of the invention, a method is provided for minimizing interactions

between RFID tags associated with adjacent items, the method comprising the steps of



enbodi nent of the invention, a nmethod is provided for mnim zing
interactions between RFID tags associated with adjacent itens, the nethod
conpri si nyotokewBeps of WO 02/ 099730 PCT/ US02/ 17637 -3 (&@cTArsoyi®sng a
surface adjacent the itens; and (b) providiang a structure that positions
each successive itemat a different horizontal position than the previous

item In a twl i : o i ?cfﬁf‘c% i-ment  of
the inventi onwilﬁgﬁgﬁg?%ﬁfgﬁ%%}%ae?{dglr@éﬂe?% es,%rg{’ﬁnege%l es rgpgd g%%%]ﬁr%t ed
by shel ves. | mach suk¢assizeiiein a6 4 dififdrenti hoemontelf pasitien itharethe pmaviows itein. einfaol der
is provided c r..sing.an RFLD tag, .the file folder. including a.spacer for
mai nt ai ni ng Q%ﬁ% a@gmokﬁ%ﬁil Py the Flgenth ﬁng mea‘%%“gtﬂﬁfrg’ﬁﬂ%o ID tag
S0 as to m ni mRiek REMS Ak bR GhIBRNIE Sre '?E;?Brt%&gﬁéﬂéiv@é_?%@%irtegﬁh[) tag.
In a fourteenth enbodi nent of the invention, an RFID tag i s provided

i ncl udi dg 10 embbdigrent efthe tnventien, addn fdlderds provirted domipesing lag RMIDDag,dle file
interrogated. ;.0 a fifteenth nbodi nent of t.he i.nventi.on .nethod is
provi ded Tor FIBAPYHE SaRm e S OHAPE & RetgEmupEaRioe hiteen BE e
net hod conpri sia@fHRERBIDSRE s8khs toBhidiMiRhRaRtbRbetWeen (RERPIDAG ardNfioftl)
illumnating a li rg‘ht source associated with at |east one of the item and

the RFID tag R&PAME.cate that the RFID tag has been interrogated by an RFID

15 reader. In a si i nent .of..the inventi the ite f the
oot emooas nohFkRe IO TR Rl B ol S 'O B bo¥edlind e
(b) idemtified light sbukdeshat@bn b aetivatalwhdrothe RFID tais Ritkiogfadi el 4 fidenth

interrogates the RFID tag; .(c) ,a candidate faor _archiving or_ destruction;
nd (d) adj ac&mbodigeat o fgﬁF@@aaon,@éﬁ?th@%ls@r@ém{oémﬁfm@wtmrﬂaatéﬁ t he

a

invention, a IySitPL PN f Ko [ M=Vl N Y i ﬂ&a for

an item the %e%ﬁ%%déﬁlﬁ}géu mﬁ%galghg{egtl%gosu‘b : a).“.tﬂlgatgﬂg:&fsi??ﬁgeljé |1%§n1%

adj acent to tRFIDesg; med (4)alamimiing tlight doaroelaesooiptaiswiik apleasd onwbf thearemRFI D

tag; (b) interrogat]j the RE|ID tag; c) .illum nating | i ght source
associ ated w taﬂ‘?gq‘féif&gl tpg foa‘@dicﬁteitﬁ%i@gﬁgnﬁ F@Stha? %ew@méateﬁ&wﬁ@m s

adj acents to t L : i [@Qﬁg : i tion, a
storagtral 5ar ea Pfadglﬁ %a&ﬂé&ﬁg@g%?ﬁ%ﬁ%@hﬁa a dég{s}%erlgbl f)g@gt@éﬁﬂpor an item
(b) an item bembodigeahofREt iveation istat teabtrona of («) mhisplscad; ¢ identHied oniadisedf Wi t h

t | t f the . I , _the RFI agged item.bein
2 acont to-t REmaaeH L™ BRI Teades Tt iliencstn e Kb Bnine corOpHg o1
invention, a ayhivene bisdeRir@tioheshd @) alijaedk tdWmisplaced item.

In a seventeenth embodiment of the invention, a method is provided for

20 - determining a desired location for an item, the method comprising the steps of (a)

. identifying an item adjacent to the desired location, the item being associated
with an RFID tag; (b) interrogating the RFID tag; and (c) illuminating a light source
associated with the RFID tag to indicate that the desired location is adjacent to the item.
In an eighteenth embodiment of the invention, a storage area is provided, comprising

25 () a desired location for an item; (b) an item bearing an RFID tag, wherein a light
source is associated with at least one of the item and the RFID tag, the RFID-tagged
. item being adjacent to the desired location.
In a nineteenth embodiment of the invention, a system is provided for locating
an item of interest within a container that holds other items, the item of interest and the
30 container each including an RFID tag, wherein a light source is associated with the
container whereby the light source may be illuminated when the RFID tag associated
with either the item of interest, the container, or both is interrogated by an RFID reader.

In a twentieth embodiment of the invention, at least one of the item of interest and the



an itemof interest wwthin a container that holds other itens, the item of
I nterest and the 30 container each including an RFID tag, wherein a |ight
source iswadgogi7at ed Wi th the contai ner whereby the |ight peaumrsor118y be
i1lum nated when the RFID tag associated Mith either the itemof interest,
the container, or both is interrogated by an RFID reader. In a twentieth

enbodi ment of ¢ghginkry@nt i f i | d G8Y ; e
VIO 02/ 099730 PCT/ US02/ e hfrcoith e SRImARG o ihyMibh RiphidHoELt8] idefthéd
t he i nventi onong lishyf itdnspdvadebls tq &) RFORreailén that inerrogatks the RFDitag fe) a
avai l abl e to an D.reader. that nterro s.the RFID.tag; .(c) a

candi date for c?ﬂd?%t?/f%émg‘ﬂwﬂ%g{ ﬁb??tlﬂ;?f a%ﬁ@@ébacaﬁjt%emﬁ%gcﬁdéte%&sp| aced
item In a twenty- i i shertyipedici®BinRit bhBe ifVeaAbA, A mefod RN SR OVi ded
for 5 interrogating a storage area that includes a nunber of 1tens each

beari ngJdan RFIIPreggling elstorage anesthaidnelndesi angmotres of iteps edchdehtingign BEED tpeat ed
portions of t e_area r f.reguent l.y than ather.portions of the
storage area. Hﬁ%r%ﬁ %’;{H"t;(ggorﬁl@r-lss}%%@ﬁégg%88&‘@5%“%?”“?“%&9%%%5? SRTa2E AR od
of the twentyfibuentlyehdostheryditicHs of b dtarugnire®NInf AddABf-sdcBid sHlBSdiment of

automatically paolling designated portions of the storage area nore
frequently 1Hetinggntignybe nsdhad itk fentyhérst embedimenteidhe weaitprofurther

i nfornmation d ] fr. L1 NG ntyzthird enbodi nent of .the
I nvention, t hgltcﬁ{dgéqg@ﬁ?}?ﬁg@yﬁﬁgﬁﬂ&gﬁﬂgﬁéﬁgg O{tﬁgs E)Y eﬁlg)aa%far?%lgo{e\/&(gmmﬁ rst
enbodi rtént  of thahetlienpertions of the painale B¢n Baed ol fHTFetmMion defegfimet fidin felliggbeen
renoved from returned to the stqrage area. In a tvvent)[/-fourth

r I
enbodi ment of ?f’c hieveniyEntq grbodimentrof shejapenyioss the dreanensy of thermollingefithe i r st
embodi nent 15 H‘Nsﬁe’ﬂ i e ve
used the desi Sﬁg’t"ggﬁ ﬂl;l)ort | : ng&ﬁﬁ%&gﬁgﬁ@%@@%&& 4691)81{1398& \%gﬁ% 151'111%15‘%4116
enbodi ment of itethethahhi@retieen removed tiromd of stypnal/fodkelstbrige ateat & & ogaity-Aeureh

t t hat ..i ) nb f itens, eqch bearing an RFID tag, the
et hod compr i ERRUEIRG! 4 BR LNERIpa heAEReY o B A P4 A ST EPPRRiTOt | | ng
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designated portion of the  storage area, prior to pollingt
accordi ng to poisoppefthagiosagsedese. In a twenty-sixth enbodi nent of the

noludes | tems. eac bRy etk b i PR g BHp P HAET R ot eps
o o o Senaad b son g R sk LS ki
enabl es a usetheteethod egmpriging the steps of (a) providing a polling schedule for polling the
20 RFID tags; and (b) preempting the polling schedule to poll a designated pbrtion of the
storage area, prior to polling the RFID tags according to the polling schedule. In a
twenty-sixth embodiment of the invention, a method is provided for interro gating a
storage area that includes items each bearing an RFID tag, the method comprising the
steps of (a) providing a polling schedule for polling the RFID tags; and (b) providing a
25 user interface associated with the RFID polling system that enables a user to alter the
polling schedule by increasing or decreasing the number of times that a portion of the
storage area is polled relative to other portions of the storage area.
In a twenty-seventh embodiment of the invention, an RFID polling system is
provided, comprising () an antenna system for polling RFID tags associated with items
30 stored in a storage area; (b) a controller for controlling which portion(s) of the storage
area are polled; (c) a polling schedule that designates the order in which portions of the

storage area are polled; and (d) a user interface that enables a user to alter the polling

schedule by increasing or decreasing the number of times that a portion of the storage



pol i ng schedul e by increasing or decreasing the nunber of tinmes that a
portion of the storage area is polled relative to other portions of the
st orage aweaz/09913@ twenty-seventh enbodi nent of the i nventicarySoaneRFl D
polling systemis provided, conprising (a)s-an antenna systemfor polling
RFI D tags associated with itens 30 stored in a storage area; (b) a

contr ol I er 1 0rur&agheifkd oo GRePRIibANIIe QbrabbBreal 06 B9FaRl ShnA © pol | ed;

(c) a polling schedule that designates I n tions of the
storage area amopimhdngdf themovendipnsanREID poitig §yatee tshaovided wbaprising $rant o

alter the polli schedul e i easi ng ar, decreasi ng the nunber of tines
that a porti Orgn%ﬁn:{ Wépeérl‘ gqréxag}/r\&% %5@%%@"1?5?,& W%d%“f?%@?g 11 &Stgage ajed; &5 ,
pol I ed rel ati weoh@olirFer cdd@olliRNehieh pbiti Ve fIGHY h
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(a) an 3nt ennghedyletthghdesigngtes therngderion Bhicagortions of ket sorags tiea Btegmiledtanded

In a storage ea; ol ler for..controlling I ch porti.on(s), of
the storage a?& aal"ic<'1;{3rt 'fﬁectg%glsﬁset%?ﬂ%gct)degc%cﬁcﬁ ngg.orté%ﬁé’ggl?e\gg?ﬁg? g‘iﬁ’@s‘?’]@fﬁ%}})fe@et he
order in whi clpopigtstitsialeo altbed SasgdagEinRiRaicH frobiield 8¢ thdddlectiofl syfem. In a
detection systemthat detects activity in portions of the storage area,
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t he detection . ' . eI Lnent he i nvention, the
alteration in t‘?ﬁ@%ghlﬂli %Bg%‘%ﬁi\e@@ﬂ{’%thg?ﬁ%ﬂ‘é‘ﬁ{?&gdrﬁof}@%}agﬁ% f?ﬁ‘eé‘%‘{%‘m (f?éeﬁ‘%ﬂof t he
inventith is propoili adiigtieth embbdinfat 6ihé shveeias betbthdDis phoddédor b1ghH

enbodi nent of I nvention, a nethqd is provided for polling | D-t agged
i tems, conpri -taggeddicalss comprang tegtapa Ph@) araviding adist ekitams for 2 asaiger to

| ocate; and ( ' I ~K | . e list
prior to the gicgﬁblléde g%\?ﬁlg £ %%lS%t( e |tfg?r%?)%(g&zh%ﬁlrp%gﬁﬁ%@{{ﬁg%gﬁeﬁg‘?{ of
t he i nventi on seachiet foydhé sempr bvd hédy-fiost emnbodimeapef tha invensoghagghatiea t hat

i ncludes itens _ea earin n RFID tag, 15 .the nethod conprising the steps
of (a) provi dipﬁ(ﬁ’“gelaﬁgf 1%“?509898%8aﬁoéaaeé’?ea&éﬁlﬁlﬁlaadﬁtSH@msmﬁPbvagg@;ang%BID tag,

moni t oring pokkd ARBo®E ifif HAY i b due

altering the polli ngog s%ﬁﬁggﬁﬁ%%aseg%gﬁgrp%%ﬂa%g%?% %lg&tdég%{%%?%gﬁ%%ﬁlg)the

t hi rt y- second RéikB dafisnénmatitoring porticms of the stomagestréroid detecpnativityeashd @) pol | i ng

RFID tags associateg .with itens | storage area he thod, conpri sj ng
the st egs of . (a) p?lg?}mﬁ tﬁ?ﬁpé{h% Sﬁfé?raélﬁea ec{?fgﬁ’ﬁd‘f)ﬂﬁtx ﬁ&u‘ft?)‘?t%tﬁ’cﬁf}qrﬂ’gf?q i ng
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updating the database using information frompolling the storage area for
i tens being r &fdvEsnsp arsigsRgrarga, themgthod comprising the stersodi(memovidingtahe

20 data‘base including information identifying the current location of each item within the
storage area; and (b) updating the database using information from polling the storage
area for items being removed or replaced. In a thirty-third embodiment of the
invention, the entire storage area of the thirty-second embodiment of the invention is
polled periodically to obtain a census of every RFID-tagged item in the storage area.

25 In a thirty-fourth embodiment of the invention, a method is provided for
loc]ating the approximate position of an item bearing an RFID tag within a storage area,

comprising the steps of (a) providing an antenna on each side of the item, the antennas
being adapted to interrogate the RFID tag; (b) interrogating the RFID tag using both
antennas; and (c) identifying that the item is located closer to one of the antennas if

© 30 only that antenna is able to interrogate the item successfully, and idéntifying that the

- item is located approximately in the center of the two antennas if each antenna is able

to interrogate the item successfully. In a thirty-fifth embodiment of the invention, a

storage area is provided, comprising (a) an antenna shelf tape for interrogating RFID



invention, the entire storage area of the thirty-second enbodi nent of the
invention is polled periodically to obtain a census of every RFID-tagged
itemin tWewm7age area. 25 In a thirty-fourth enbodi mentrcafusoner637
invention, a method is provided for |ocating the approxi mate position of
an itembearing an RFID tag within a storage area, conprising the steps of
(a) providing

adapted to i n%%rgra %ggg%?a %lgplﬁﬁﬂﬁgogégqﬁzﬁs@ﬁ eéru%gg%lg :(@Sdt?ﬂ%%%%?% tt g‘ghggl ng
bot h ant ennasvithamilie storagecheen, iteylight sduivee adamed| to émilitsnihated twhgn eh RFED tag one

of the antenn f .30 onl) t .ant enna bIet0|nterrogatethe|tem
successful ly, ?Oﬁﬁt?d i BERP Yi?gt%f’lln‘ﬁgt %"I"f&celﬂr{%‘?ﬁ?gﬁq ocat ed approximately in

the center of the ?[ﬂ‘@tlﬁﬂ%—%ﬁﬂﬁ&nbédlﬁﬁﬁﬂbﬁﬁé BRBARIIS 2 3tén id Prok1ake thasRkBgt he
item successfully. In athirty-fifth enmbodi ment of the invention, a.

st or age Sar ea itsmpreppridied, wioRBHD mgs,gpopaa)nsm (aha elreak-oghssition @)pmtemgatmg an
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the storage apg@(b)hhiendrifettacka? rtﬁ@a@s@nt&@mobemhItwﬁtéiﬁuzaﬂbwﬂ%e@@dRFI D
tag located in proximty to the |light source is interrogated. In a

thirty-sixth ewbdaiathity-ssyenthembadisrnt ofithe anveption the %’S'@ﬁbvffheﬂfﬂﬂwslmh acki ng
51, it f
“ht err ogat § ng Bt kbt dle BRib P ARmeE QIR 09 oLBlinRu oM brelbr St "

the itdm has hetficatioadkidamotnt ofainge tﬁlbl)arﬁltdﬂlﬁﬁbefeﬁl’chédka@-lduﬂ@(cbéﬁs aarmunt of
time for which the item has been cheaetgqrwout 1n thirty-seventh

enbodi ment of PEHEISTRAEMOHN Qifians oy eighth epbo %n}enépﬁ/h@ mspHeR: thent  of
t he i nvention € 10
ot 11 cati on TP raon o AERAELSAE LA ofhpBeincnl 5EE M AL B ChpARh et
exceeds a praigh ennbndlﬁ&namﬁihelinveﬁtMn e e-hrailaf the thirty-@gightembedioetit oilie of

the invention, the notification E]Ee thi1 -sevent h enbodi nent of the
invention is Weétl%islsemltﬁ PP leed @ent of the invention, the

e-mai | 16f the thirty a%rﬁ%rén%ﬁgérﬁ%mhe%vén@i%n dér?éf%ﬂ{ o%ﬁe@ﬁ?kl‘?}ﬁ-t@gged

person who checked the itemout. In a fortiet rrent of
invention, a sysseronysising(eyi sterhg&ereal?ﬁlt RFIRxpgeed 1teme,rthe; stomgpar&un@uc(mg a

storage area fo ite the s e are ncl ud an .RFl D
oatalt or CaorRRET Stdrh M E it Rs ooy YIADARER HenSs A ) Bhatincn
notification sgatsh@en doRityiRhubetiths Rldd§InetRIEaD- eggédqeﬁi 1sqﬂ%é%%dn@gé K986
itemis in the storage ar ea and awaiting the user's action.

forty-first espedingdhe ust’seeiton. duarfprtprirstambreinment of the invention, anRF]D

20 system is provided, comprising () an antenna system for transmitting write command

signals to RFID tags; (b) a storage location for storing items of ihterest, each of which
includes an RFID tag; and (c) an RFID writer in operative connection to the antenna
system, wherein the RFID writer is adapted to write identical information to each RFID
tag within range of an antenna to which a write command signal is directed.

25 In a forty-second embodiment of the invention, a container system is provided,
comprising (a) a container for holding a plurality of items each associated with a bar-
code; (b) an RFID tag associated with the container; and (c) a database entry
associating the RFID tag With the items. In a forty-third embodiment of the invention,
a container system is provided, comprising (a) a container for holding a plurality of

30 items each associated with a bar-code; (b) an RFID tag associated with the container;
and (c) information stored within a memory on the RFID tag that is sufficient to

identify the bar-codes.



20 systemis provided, conprising (a) an antenna systemfor transmtting
wite coomand signals to RFID tags; (b) a storage |ocation for storing
itens of wotoenewsy each of which includes an RFID tag; amdT(uspzars3RFI D
witer in operative connection to the antenmna system wherein the RFID
witer is adapted to wite identical information to each RFID tag within
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forty-second enbodi nent "o e I nvention, a contal ner systemi1s provided,

conpri sing (apssecietimg #émethat are dachh slisogjated plithradiair¢odeotitli 4 single®&dD tagsoci at ed
with a bar- code; .(.b) .an RFID t associ at e ith the container; and (c) a
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(a) a container for holding a"plurality of 30 itenms each associated with a
bar - codé: ( b) therforRFiPutlagmbsdioehbeighe inverdtidnhenypoiseasoanning eaghtbagade with a

information stored within menor t he |.D tag.t IS, sufficjent to
i dentify the %%f Qgepstfégl.ler_ %ﬁ%@%gﬂ%ﬁ%@g@%%%m}f&ﬁ ta&“? B!d?i/i‘-g?sﬁurt h
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t hat are each associated with a barcode with a single RFID tag, conprising

the step of cpsatiptigg deme et greisachaggerialbdsathadweeddgtwinya singleBdDdegled it ens

with the sing . I Jorty-fifth di of ~the.in tion.  the
met hod of 5. L Rampsy g IR Sten g B Nad b P CRR KT e inrblfaab SEBbERR 1t ng
each baricode iehtifyathe barcodeke I8 adbpseveaihctnitsRitaediof g fnhentloal hodetidddt t he

single RFID tag in a database. |In a forty-sixth enbodj nent of the .
invention, a MEABYsPdh prsodissat pbihe fyspléimequiscs ssrningpackhbacasgctith a

associ ated w, e, 1 , ] . bS| of
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identify the bfthe®idb.tagna forty-seventh enbodi nent of the invention, the

met hod of the forty-sixth epbodi ment of the invention copprises scanning

each barcode with 1 2Ribeeigat ent f theduveeytions tha §s¢ HedBi IPobasedi th t he
single Dt Ii ETP : e, s : :

enbodi rrlelgﬁt of ﬁ't Héﬁ% %\’l\}gentl on?rbé'f1 cgf %21258101?5 gér%)b%{%g Bf}teg%lg((ig )%fgfﬁ&%t?’g%ga% msC%/usdteem
in a medical #aBFIDtag;i(ls) dpachbikedioradedpedtion(@)iuastanREIDf iehdes thmaish | ncl ude

an RFID tag; (b) a patient file storage.location includes an RF]D reader
that is conn_é‘i‘%“&ﬁteﬁ ° gﬁatgpaasgagé,cﬁqc Fn%cfHE%WF‘h%P Tyt oL theoyaghigcdsion e ¢ he
storage | ocat {yehtiaB4he database accordingly; and (c) at least one office in which a patient file is

used includes an RFID reader for detecting the presence of the file, the reader being

20 connected to the database to provide current information regarding the location of the
file.
In a forty-ninth embodiment of the invention, the use of an RFID- based
tracking system in a legal office is disclosed, wherein (a) client files each include an
RFID tag; (b) a client file storage location includes an RFID reader that is connected to
25 a database, for checking files into and out of the storage location and updating the
database accordingly; and (c) at least one office in which a client file is used includes
an RFID reader for detecting the presence of the file, the reader being connected to the
database to provide current information regarding the location of the file.
In a fiftieth embodiment of the invention, the use of a portable RFID reader in
30 combination with a storage area including a polling system for polling RFID-tagged
items is disclosed, wherein information from the polling system is provided tb the
portable RFID reader to enable a user to locate an RFID-tagged item. In a fifty-first

embodiment of the invention, the use of a portable RFID reader for checking items into



updati ng the dat abase accordingly; and (c) at |east one office in which a
patient file is wused includes an RFID reader for detecting the presence of
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| ocate an RFID-tagged item In a fifty-first “enbodi ment of the invention,
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PCT/ US02/ 17637 _.or,, out. of i nvent or or .hoth, ..is_di ed, ;wherejn user
i nt errogat es aW@ﬁ?ﬁ”PB%e StQLegg &fchy %’@Wtf‘ﬂelw%tﬁ“% g’rﬁ%‘%&g%}tﬂ’é@% a fifty-
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met hod i s prov%xg?%%a%ﬁ KFﬂﬂthal%g&iJ[té&&itREheC}Hébiféfst+r§%$£&Ie9ry1 conpri si ng

t he steps of oviding a no storage area I nc ng an associ at ed
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RFI D-tagged nohil e storage area; and-(c checking.the jtens into or out of
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area, andg not interrogating the RFID-tagged itens. In a fifty 10 third
enbodi ment of the invention, the fifty-second enbodi ment of the invention

is nodified blPesduptikn nfitherawiness i nto or out of inventory by a nethod
other than interrogation of an.RFI ag associated with the nobi|e storage
area. Cther aspect 59&1‘? prteﬁeéi?br?vggfé?ﬁ Wm&%ﬁ?ﬁcﬂﬁe‘%‘?’@l 6“&%@?‘?@0@&{;%%%93?4 res1 0
foregoing desgibhiOswhica: | ntended to be exenplary, and not limting of

the scope of the clainms. 15
Figure 1 is an elevated front perspective view of a file tracking system

20 according to the present invention;

Figure 2 is a representation of an RFID tag and certain objects to which it can
be aftached for use with the present invention;

Figure'3 is an elevated front perspective view of files marked with
repositionable RFID tags in accordance with the present invention;

25 Figure 4 is an elevated front perspective view of a device for calculating the
desired position of an RFID tag on an item, and for projecting that location onto the
item according to the present invention;

Figures 5 and 6 are elevated front perspective views of devices for staggering or
spacing successive files to minimize tag-tag interactions, according to the present

30 invention; and

Figure 7 is an illustration of the installation of the RFID system of the present
invention in an office area, such as in a legal or medical facility, in which RFID reader

pads are located at various positions at which files may be used by a user.



Description of the Drawi ngs The present invention will be described with
reference to the attached Figures 1 through 7, in which: Figure 1 is an

el evat ed wooniwger spective view of a file tracking systempPCITSare®sdi ng to
the present invention; Figure 2 is a repregsentation of an RFID tag and
certain objects to which it can be attached for use with the present

I nvention; Figure'3 is an elevated front perspective view of files marked
with repositionable RFID tags in accordance with the present invention; 25
Figure 4 is abetdiledfeadtiftionntf thednsgdioni ve vi ew of a device for cal cul ating
the desired positipn .of an .RFID tag on _.an i.tem and for projecting that
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cases the fil : bt . h | Figure
1. Docunents gﬁg’aﬁlﬁll@@gg%gg sgﬂgré??%%%gﬁfv%ﬁhsgé n* t?)%cg[r?ggoﬁlsle?r 1#%%}'{(%'1%0 }l%lag on
desks 10 and badksesideo tupes, apicaily-rocordet mediapsr retatidicamn, pullets) Corfthiaas, or

Al t hough the v%ri ous,_aspects ., of ﬁhﬁ present i I}vent ion wll | ar(gyg@{ be
descri bed in PHE LEAEAAPBIOPTRIEc¥hSRer R aghearhof drese Bermis sprefirilcalled Aulas
shown 1§ Fi gUsEaraliBY R eYpfitbatiOn.t racki ng other itens including books,

vi deo tapes, optically-recorded nedia, or retail itens, pallets,

cont ai ners, or Various aspects of the present invention will be described beneath certain

headings below, but persons of ordinary skill in the art will immediately recognize that

certain features described in one part of this description may be used in conjunction

with features in other parts of this description, and thus the headings are intended to be
20 a helpful guide, not a limiting boundary.

' Use of the electromagnetic spectrum is regulated internationally by the
International Telephone Union and in the United States by the Federal Communications
Commission. These entities have assigned different parts of the electromagnetic
spectrum to different uses, with one identified use being for Industrial, Scientific and

25 Medical (ISM) applications. If a system operates within a frequency range assigned to
that category of application, as well as within certain power and signal strength |
limitations and interference and frequency tolerances, that system may operate without
license. If a system operates outside of the frequency range assigned for devices of the
type represented by the system, either a license for operation must be obtained from the

30 governing body, or the system will be restricted to operation at a severely reduced
signal output level.

The present invention, which relates specifically to the use of radio frequency

identification (RFID) systems in document and file management, is subject to the



ot her assets, as appropriate, whether or not each of these itens is
specifically called out 15 as an alternative application. Various aspects
of the prweanii’dwventi on will be descri bed beneath certai mCThsazli8gs bel ow,
but persons of ordinary skill in the art wig-l i mediately recognize that
certain features described in one part of this description may be used in
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to an antenna, as also shown in Figure 2, that receives RF energy from a source and

under

also backscatters RF energy in a manner well known in the art. It is this backscattered
20 RF energy that provides a signal that may be received by an interrogator or reader to
| obtain information about the RFID tag, 'and the item with which it is associated. RFID
tags may operate in one or more different frequency ranges, such as the Tag-it RFID
tags sold by Texas Instruments, which operate at 13.56 MHz. |
RFID tags may be associated with or applied to items of interest, as described
25 ébove. The tag may even be embedded within the item or the packaging of the item so
that the tag is at least substantially imperceptible, which can help to prevent detection
and tampering. Thus it would be possible to “source-mark” items with an RFID tag,
such as inserting an RFID tag into or applying an RFID tag to an item during its
manufacture, as with a book, compact disc, consumer product, file folder, pallet, carton,
30 box-sealing tape, shipping label, or the like.
| In many file rooms, color-coded file folders are used to help users organize
records. Colors may be used for categories or sorting. An RFID element could be

embedded or added to the color-coded label. A separate color could, for example, be



el enment, and is described in U S. Patent No. 6, 154,137, which is assigned
to the assignee of the present invention. An RFID tag typically includes
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tuned frequency of more or less than 13.56 MHz for a reader that operates at that

20 frequency), the tag is less efficient in absorbing energy from the signal emitted by the
RFID reader. The voltage induced into the tag is the greatest when the tuned frequency
of the tag matches the frequency of the reader, and the induced voltage decreases as the
difference between the inbound signal frequency and tuned frequency of a tag(s)
increases. As the difference between the inbound signal frequency and the tuned

25 frequency of a tag continues to increase, a point is reached at which the voltage induced
in the tag is below that needed to power the tag. The next aspect of the present
invention relates to solutions for tag-tag interaétion probléms.

One method of overcoming undesirable tag-tag interaction is to reduce the
degree to which adjacent tags overlap each other. This can be done by systematically

30 staggering the locations of RFID tags associated with file folders, documents,
containers, 6r other items so that it is very unlikely that the tags on two adjacent items
would overlap each other to any substantial degree. This may not eliminate the

potential problem, but would substantially decrease it. The systematic staggering of



may include thick files containing many papers, but may also contain thin
files that are 10 enpty or contain only a small nunber of papers. If
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20 repositionable tab on the item, such as a file folder, so that the tab can be moved to a

desired location, as shown in Figure 3. These tags could be repositioned along the top,
side, bottom, or other portion of the item to which they are attached.
Alternatively, RFID tags can be staggered based on a database or other
information. For example, the user could indicate which item was next to receive a tag.
25 The system would look into a database of known records that are going to be filed
nearby. Then, a non-overlapping position would be computed for the user to affix the
tag. The calculated position could be displayed on a computer monitof, or directly on
the file with a light beam or the like (as shown in Figure 4), or the calculated position
could be transmitted to a device that would automatically apply the tag in the ‘
30 appropriate location. In another embodiment, instead of determining the tag placement
based on the filing order, the filing order could be based on the tag placement. That is,
files could be placed on a shelf based on their tag locations, so that adjacent files do not

have overlapping RFID tags. This may or may not be used in conjunction with a
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Another way to address the tag-tag interaction problem is to provide items or

20 structures that provide for a specified minimum distance between adjacent tags. For
example, each tagged item could include a bumper or structure (either added to the
tagged item or formed in or on the tagged item) that prevents another item from being
closer than the specified minimum distance. For example, a file folder may be
embossed to provide such a bumper that projects from the remainder of the folder, so

25 that the tag is essentially recessed relative to the bumper. Another way to do the same
thing is to tag only items héving a certain minimum thickness, such as file folders that
are more than about 0.63 to 1.27 cm (0.25 to 0.5 inch) thick. Then if each item is
tagged on the same surface, such as the lefi-hand side of the file folder, it would remain
at least the specified distance away from each adjacent tag. This could be done in the

30 case of file folders by providing a spacing strip within or outside the folder, in which
the strip maintains the specified minimum thickness of the folder. Other similar
embodiments may be used for items having different forms. In another “spacing”

embodiment, a rigid portion could be built into the bottom of each folder to comprise
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20 determination has led to another embodiment of the present invention, which is

described next.

In this embodiment, RFID tags are each individually tuned to a higher resonant
frequency than the interrogation frequency of the RFID reader, so that when tag-tag
interactions occur, the lower effective frequency of the adjacent tags is still within the

25 range of frequencies within which a sufficient voltage to power the tag is induced into
the tag. The tag then has energy to operate, and thus will be able to backscatter the
received signal, modified with information supplied by the tag, thereby enabling
successful interrogation of the tags by the RFID reader. For example, if the
interrogation frequency of the RFID reader were 13.56 MHz, then the RFID tags could

30 be tuned to 18.5 MHz, a frequency at which it has been found that a voltage sﬁfﬁcient
to enable tag operation may still be induced into the tag, and be readable by an RFID
reader operating at 13.56 MHz. If the 18.5 MHz tags were placed close together (as

when files are tagged with RFID tags, but include no papers and are therefore quite
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into the tag, remdaiidreqeantatibeebthamtheREle@ed interrogation frequency of this example of
13.56 MHz, can still be interrogated successfully, so that 18.5 MHz tags that couple
20 ' and have an effective frequency as low as approximately 11 MHz can still be
interrogated by a 13.56 MHz RFID reader. The particular frequency of the reader, and
the particular higher frequency to which tags are tuned, and the lower frequency at
which tags respond depend on a number of factors includiﬁg the frequency range at
which the freader operates and the type and form of the RFID tag. Moreover, different
25 - test methods for deiermining the frequency to which an RFID tag has been tuned may
produce different results, and accordingly it can be difficult to state with certainty that a
particular tag has been tuned to, for example, 18.0, 18.5, or 19.0 MHz.
Tags tuned to a frequency different than the frequency of the RFID reader, as
described immediately above, may be used in the tag staggering embodiments
30 presented above provided that the coupling effect is still obtained, or in the other
" ‘embodiments of the invention described herein. In other words, RFID tags may be

staggered, tuned, or staggered and tuned, as desired.
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1. RFID Tag That Can be Illuminated When Interrogated
As noted above, when convenﬁonal RFID tags are interrogated, they emit a
response that can be detected by an RFID reader. Information regarding the item to
25 which the tag is attached may then be displayed on a display associated with the RFID
reader, or the RFID reader may emit a sound indicating that a tag has been interrogated.
In another aspect of the present invention, an RFID tag is provided that includes
a light source that can be illuminated when the tag is interrogated. The light source
could be an LE]5 or other suitable source, and could be powered by a battery provided
30 on the RFID tag (which would be referred to as an “active” tag), or by energy
transmitted to th¢ RFID tag By the RFID reader or another source (which would be
referred to as a “passive” tag). When a user wishes to search for a specific item, the

RFID reader can be programmed to emit a signal that instructs the RFID tag or tags that



descri bed i medi atel y above, may be used in the tag staggering enbodi nents
30 presented above provided that the coupling effect is still obtained, or
in the otwero2/ogamhodi nents of the invention described hereiPaT/usa2/oteher
words, RFID tags nmay be staggered, tuned,-1Dr staggered and tuned, as
desired. WD 02/099730 PCT/ US02/ 17637 -16 One ot her enbodi nent of the
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anot her aspect of t he present invention, 1s°p
i ncl udes again and obtaining its location either from information contamed only on the tag, or

from an existing database, or a combination of the two), and relocate them to their

20 correct location. In a related embodiment, items that meet a certain description may be
illuminated following interrogation, such as any items that are believed by an inventory
control system to be missing or checked out, damaged, or eligible for archiving or
disposal. For exainple, files that are believed to have been checked out of the file
room, but are located by the RFID reader in the file room, may be illuminated in the

25 manner described above to permit a user to find them easily.

Items are often stored together within a common container, and an RFID teg is

associated with each of the items and with the common container. For example, a
number of files may be tagged and stored within a larger accordion folder that also
bears an RFID tag. These RFID tags may also include a light source of the type

30 previously described, so that common containers that are missing one or more items

may be located, or so that items that are mislocated within a common container may be

located.
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quickly, more nodes may be added to the system. Another approach is for the user to

20 configure or customize the polling system so that nodes or portions of the storage area
may be configured to poll in a sequence specified by the user. For example, if one
portion of the étorage area is unavailable for use at certain times, then the RFID tags in
that area need not be interrogated during those times.

A more sophisticated schedule for polling could involve interrogation of high-

25 \ use or important areas more frequently than low-use or less important areas. Important
areas may be areas in which items of high value are located, or areas in which theft or
unauthorized acquisition of items is suspected, or areas where the transfer of items is
more frequent than in other areas. This polling system can also be customized using
software that enables the user to specify the frequency with which certain areas of the

30 storage area are interrogated. For example, some areas (such as shelves in a file storage
area) could be set up to poll the RFID tags only once or twice a day, or when there is
known to have been activity in that portion of the storage area, while other areas could

poll RFID tags more freqﬁently. It should be noted that this embodiment of the
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area i s unavail abI e for use at certai n%g&i t hen the
-information from the marker, such as which ﬁles should be adjacent that marker, it can

then determine whether files not expected to be adjacent that marker have been found.
20 When the interrogation system learns the location of the marker, it can then determine
whether, for example, a file or set of files is located on the bottom shelf in one section
of the storage area, or the top shelf in another section.
If a user is going or has recently been to an area to shelve or remove records,
she may want that area to be immediately polled to update location information for
25 those file locations. Then, instead of continuously polling all shelves, the system would
focus on polling only the area of interest as speCiﬁéd by the user. This kind of event-
driven polling may provide the advantage of faster updating for files of interest. |
Eveﬁ when a polling schedule has been set by a user, the system may permit
that schedule to be altered either temporarily or permanently. For example, the storage
30 area (such as a set of shelves for files) may include a button or display that enables a
user to request more frequent polling or less frequent polling. This may be done in
response to an increase in activity or a decrease in activity, and these requests for

alteration of the polling schedule may in this manner preempt the standard polling
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items have been removed from or reéplaced in a particular storage area, or may reflect

20 the proportion of file removals and replacements in a particular storage area relative to
other storage areas. In another embodiment, polling may be increased in an area where
one or more files have been checked out, until those files have been returned.

As an alternative (or supplement) to polling by taking a complete census of all
tagged items, the system could instead detect changes in the presence or absence of

25 items. For example, if the system database includes information regarding the current
location status of all items, such as files, then the system may only need to track
changes (removals, additions) to ma|intain accurate status information. This type of
tracking system could be referred to as “differential polling,” and may provide a
performance advantage because the presence or absence of the tagged items can be

30 determined by the database without a complete polling of all shelves. Periodic polling
of the entire area may still be desirable to confirm the accuracy of the database, even
when a differential polling system is used. As an example, a database may include the

“circulation status” of various items such as books, files, or pallets, meaning that the
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20  storage area. In another embodiment, an antenna in a particular portion of the storage

area, such as a shelf, can be activated to interrogate the RFID-tagged items on that shelf
to update the inventory database. It may be useful to provide some type of indicator
(audio, visual, or both) that confirms for a user that an item has been removed or added
to the storage area. This differential inventory system, and others of its kind described
25 herein, differ from other differential inventory systems at least in that the removal or
addition activity is detected at the storage location itself, and not at a check-in or check-
out station when those transactions are typically recorded.
Another aspect of the present ihvention is that of masking RFID tags from
interrogation while the items to which they are attached are in a stored position in a-
30 storage area, and unmasking the RFID tags when the items are removed from or added
to the storage area. For example, tag-tag interaction could be maximized, rather than
minimized, so that as long as files remain adjacent to each other, they cannot be

interrogated. When files are removed or added, the RFID tags do not interact with each
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20 shelf are not there. Another aspect of this method is that it enables the system to verify

that the system has switched from one antenna (that detected one verification marker)
to a second antenna (that detected a second verification marker), which is useful for
embodiments in which the interrogation system multiplexes interrogation signals
. between or among multiple antennas in different storage areas.

25 . Resolution of Position Within A Storage Area

4 For some applications it mdy be sufficient to know only whether a tagged item
is within a storage area of interest. For other applications, however, it may be most
useful to know not only whether an item is within a storage area of interest, but also
where the item is located in absolute terms (perhaps by position within a bin or on a

30 shelf), relative terms (relative to other tagged items), or both. For example, it may be
useful to know that a file is in the middle quarter of the top shelf, that the file is
between files labeled “Coyle” and “Coyne,” or both. '
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20 example, if an itgem may only be checked out for 14 days, the software may begin a
counter when the item is chgcked out, issue a notification to the user after 14 days, and
issue a notification to a staff member after 21 days if the item has not been returned.
The notification may be an e-mail message, a list, an audio alarm, or another suijtable
type of notification either to the person to whom the item was charged out, or to
25 another interested person or éystem. This notification system could be completely
automated, so that an e-mail message is sent automatically to thé person to whom the
item was charged out, or a computerized telephone call is placed to the person’s
telephone number. This has the advantage of reducing staff time associated with
reminding people to return overdue files. '
30 Other aspects of the notification feature include, for example, the notification of
pending work for an individual or group based on the detection of items such as files in

an area designated for review by that individual or group. This information could also

simply be stored by a software program for future use. An example may be an area



at spaced intervals along the shelf, and interrogated by an interrogation
systemin the sane manner as are other RFID-tagged itens. The verification
mar kers awe mob973@tt ached to itens or assets for tracki ngPpmrysoyes37 but
rather to enable a systemto confirm propg4- operability, anmong ot her
reasons. For exanple, if an interrogation 15 systemis unable to detect any
RFI D tagged | REBnBi o Gb{onding ditler o biloEyDRLAUS & RO of p&ien BE & £ eS Nt
or because there'is a malfunction In the interrogation system associated
wi th that shelchbingtf whensdesare]atedto thystneaticksmapbeplaceddntaduandelod thear i fi cat i on
mar ker (s) assqciated with shelf J, .then it can be assuned.that the .

i nterrogation TePETiam &g'r“ilm&&e?éﬁ%@ lliﬂsﬁf)tg? Fﬁl,m@ﬁ gng%cﬁgllﬁgﬁ%qwﬁaﬁsg?mi Pens
that m ght be wiBeHRFITYint@tbpetR8 atehhRbvidel BhBbkePs @ ety phiteiothatNed Maf araspect
of this nethod is that it enables the systemto verify that the system has
swi t ched f r ompéaced anechelf1QQ putsidaef ar pHiveorre telleill) entrireadennadk £20, of ima a
second antenn C | £1 - on er whi.ch .S
useful for e%%%%lb?rﬁeeﬁ? S(S ?’gth%ndsihgﬁﬁtg ﬁ éﬁ@gﬁ%{ aZ‘%dr %’5 g?%d&% 1%1;:% %rgTﬁl)rﬁJelaji i %(P%rxog &

i nt errogat i on reérg b svhidietheignwill barskag (agwwith walepant 30, drSon deskl (hbestenin)
storage areas. 25 Rﬁsol utingn of Position Wthin A Storage Area For sane
appl i cati ons is’t“’ih%ﬁ; ‘E‘ﬁ-?l%‘i?.f‘ 1gjoffigesioy OWBW‘)@%?I&?‘C%& é?reéd?régﬁ@‘éhe P?tléfﬁffkeﬂs

Wi thin a storagg GHeSR ntire b&h]@ﬁ@l%tso i i@V 1dGA1s 2P0 1dc ﬁéns DAYEYRE dath bn TBY
be nost wuseful to know not only whether an itemis wthin a storage area
of intélest, e syalegorelative tethobeitérmneniMben ko demedsiplapedadisodentm beativa fopesehaps
by position within a bin or.on_ a 30 shelf), relatiye terns (relative to

ot her tagged iy @rggytgln&ﬁrsgg,ttﬁ_e 338’1’116&’&2%?8?‘31}1?16 yﬁgntbl%’@fl&fgdgﬁt h’r‘?&ﬁF that a
file is in theeddyds Rvitvanyfiradl thd' @iy s@hedould ﬁé‘%}?ﬁ%ﬁ'?o leshErlbSstoRegyeen
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light sources on a certain shelf or other storage location, on which a certain person is expected to

20 work, is different than a storage room containing a large group of files (perhaps)
awaiting work by any one within a group or organization. Stated differently, the certain

. shelf having a certain file for a certain person is specific to that person, whereas a A

general file room housing all files for all members of a group is not specific to anyone.
Lastly, the notification system may notify a records system administrator when items

25 that are indicated in a database as present are not detected during a polling cycle, so
that the administrator may manually search’ for the file either in the storage area or
elsewhere. ' |

In another embodiment, a user can request a particular item or group of items,

such as a file or a group of books. The smart storage system can then report to the user

30 the last location at which the items were located within the storage area, and can as
described above illuminate a light source associated with the item or the location, or

b(')th_. Optionally, the system can re-poll the last-known location at which the item was

detected to verify that the item is in the location indicated in the database.
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20 useful when, for example, a group of files will be transferred to a new location, or will
be designated for archiving or destruction on the same date in the future. In these
instances, software for mass updating of all the RFID tags (or the database entries
associated with the respective RFID tags) can be activated by a user or automatically.

In another embodiment, smart storage areas such as smart shelves that are
© 25 equipped with one or more antennas for interrogating the files on the shelves can
determine which files are on the shelf or in the storage area, and then update a database
to indicate information such as the time the file arrived, who the next person is who is
supposed to work on the file, the next destination for the file, or other similar
information. This information may be useful in tracking, for example, cycle time in

30 processes, efficiency of one or more people who work with the files, and efficiency of

' the process. This information can also provide a type of location archive if the -
information is maintained within the software system. These smart shelves are

provided at muliiple locations (as opposed to in a single file room), and are networked



file cabinet 130 with a shelf 140 designated for pending matters, or near a
door of a roominto which the file will be taken (as with wall pad 150),
or on deswe ogoem73chown) such as those |ocated in of ficesPor/usbhens3nor k
spaces. These readers can be networked w-26& one or nore conputers so that
I ndi vidual s at various |ocations can access data in 10 the systemrelative
to those itensyitesmpitet foeiable th S8R Pldefrftetwihdie h FildisiodatddOThsee by a
certain person, the attorney (in this exanple) may then be notified that
the file is rshelygs dretynieallyeassocigiediwith pyaxtigulas person gxlosafiane ndthBemap pei ed
to legal files d j r QRB;: 6 o) i urt
personnel suc hre%{érgﬁﬁ ﬁodcéljeés%,n S@?erd K2 tbgazri%h(%%eg 9"3{1&%5? %IS%&? %%Pgl?é@ee%ﬁgtsfnen

files are | ocahelfled soudd BeRicaied nes iddieRiualoofiiedh ot dthdp affag &S ifonabmple, #BY be
notified (perhaps through a cellular tel ephgne or a pager, or hy e-mail)
that thed fil osRitdopelitigrslapany apaesounngian a brekepgehouseradank.dor eady
for review T I¢ | I : I |t
further proc ets.!a gl?gnlg(ﬁ?:eastr;[g g’é trra Iélg%rﬁ ég ﬁlly‘r’]ngen t%%{gg goscg%dgg qtﬁgﬁ?ﬁg © %Wﬂil, gﬁ)??/o of

t he | ocati on ofhentibty art dovatedcit @ spévafic smareshietin file | ocated on a certain
shelf or other storage |ocation, on which a certain person is expected to
20 work, is different than a storage roomcontaining a |arge group of files
(perhaps) awgiti nPowaplk ROIDARYadeRe W thin a group or organi zation. Stated
differently, the certain_shelf having a-certain file for a certain person
i s specl@ic to thatPopebledi¥Daisadassarealisclpserbingatant publicaanhinokiling LaB| Patentes
for all nenber f oun: | cific.t e

ot 1 cat | on PR Whichs AlendE it biiae SR Mment AEbon R 1 ¢ e 25
that are indi gaéfeled emBodifieabefSepdtabl REEYeadyr ds ARindheldaeid ofitheityj@ which
polling cycle, so, that the adm nistrator may manually search for the file
either in the BHelesge iR goager, & anbemaraprosesSna diselayemdaparesisupply-udbe can

request a partg ' i : : ' : group of
books.  The oy PES pit BF) BhcrhHB At ghiWiles nfiihio R ukt bfaghiy® 9} Ot
| ocati ol at whnfolmatiom firdrermises bebbdihc dhe dondbi RETD headst (ypieghy alkeinchaleslacan

as described above jllumnate.a Ijﬁ;ht source %?soci at ed, leéth the i.tem or
)¢

the | ocation, SEFCMERRIPMRBRICHE Vil a dpfabasevhish may bea wisplessoqmmupigations wn

| ocati on at ‘whi t by j ; j LSpEMt he
| ocation i ndrkézg%ﬁ’ (il’lﬁaltehe d%l?%eﬂ%ﬁ%ﬁ%ﬁl%%%%ﬁré&% ? %%%E?%%egwth%%]?ﬂ)
Readi ng | nf or meadento the cemaevablomedia agd theeadivethen renfaveRahOuTedts uplvadnar t

Storage Areas information to or download information from a database associated with another

20 computer. The communications system could also or instead include a wired (tethered)
link for exchanging information. Another method of transferring information is to dock
the RFID reader, or a portion of the reader (such as the computer and display, if those
are provided as part of a handheld computer such as a Palm Pilot or HandEra (formerly
referred to as the TRGPro), and then to update the databases in a manner commonly

25 used in connection with handheld computers. Other details of the portable RFID reader
are provided in the publication.

A portable RFID reader can be used in conjunction with a smart storage area.
For example, a list of items that a user wishes to locate could be loaded into the
portable RFID reader, along with the corresponding locations where those items are

30 expected to be found based on the information obtained the last time that the RFID tags
were polled. For example, a list of files and their locations may be loaded into the
portable RFID reader. The portable reader can then guide the user (perhaps using

graphics, words, or the like provided on the user interface) toward the location for the
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20 can be associated with that tag or tags in a database. This can be done by scanning

each barcode with a barcode scanmer as the item is placed into the container or storage
area. Then the items can be located in the container or in the storage area without the
cost of converting each item to an RFID tagged-item. As the memory capacity of the
integrated circuits associated with RFID tags increases, it may be feasible to assoéiate
25  the individual items with the tag or tags by writing the bar code numbers directly into

the memory of the tag or tags.

V. RFID Readers

Some items such as files are difficult to track once they are taken from the main

30 storage area. As illustrated in Figure 7, for example, RFID readers can be placed
throughout a facility to improve tracking and locating items of interest. Options for
specific RFID reader designs include small shelves, such as those that could be located

in an office, an in/out basket, a bin, a chart holder mounted to a wall, a file cabinet, or
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20 location, for example) to the person or location to which the RFID reader is associated.

As noted above, if check-in and check-out procedures are both simple, accurate, and
convenient (for example if an RFID reader is located near where items requiringa
particular action are normally located, such as files that require dictation, transfer to
another site, or are ready to be re-filed), user compliance is likely to increase.

25 In another aspect of the present invention, information related to the frequency
of item movements can be used to improve planning. For example, information
indicating the number of items movéd to or from a particular area may be used to
allocate personnel to areas with higher activity and away from areas with lower
activity. Information of that kind may also be ﬁsed to determine when to assign

30 additional persdnnel to an area based on activity level. In the case of file management,
if the system detects many more files being returned than normal, additional staff may
be allocated to the file return area in time. That information may also be used to detect

the activity levels of individual users or groups of users, and the person or group who
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have beerwpatnEgsed and which itens have not yet been | oearao2/A63T he
conclusion of a particular search, the usel9-can easily produce a |ist of
the itens that haven't yet been retrieved by, for exanple, producing a
report or Vi eWafiftaim the itélﬁtln@n'i&?'{sllﬁh Qi Flerrabk iy @¥atabe)ichR cOidt A @sefheanidce.
The data can be transferred handhel d devi ces by one or nore of the
comuni cat i onpethapgeistharize thedtenamenagement sErhierseaeibelitagyrnt uLrsygpteabl e
RFI D r eader sy has han e [ | into
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t hat i nfor mat leasfrequenty ther atheleitbnisomaynie svbedulabfipatdiving ondastiedtidny abne or

nore of the comuni.catio I1n s, descri bed above. | | D/ bar
code system cBRRTGPHF EoAﬁgls aho‘feh eis}ﬁtFIB\ﬁimﬁéendrﬂﬁ?fﬂ?m ﬁlfﬁ%% EOt
desirable for,as60bt & ?Q@w‘%mhﬁé aeH s bdAMhatored REt, id ﬁﬁ“s?ﬁe&%klﬂﬁlm@ﬂi‘atoﬁﬂ D
system |f thg cost 8f the RFID tags or the cost of placing RFID tags on or

in the 10 tensor® amtherpsnsomoeat;ouphen a group of barcoded itens maybe pl aced

in the 10
and the i vi doal TFEEEUt AanEeRSEsR R kD PRlrSeaf Biiol vkl 99

dat abase. Thi plagain bﬂodﬁaezawaﬁ@aﬂd%ditempl%a@balhanm@wmnrédaleﬁmbﬁbeaﬁecﬁ&anner
as the |tem|s q%I aced Into the container or storage  area._ Then the itens

can be | ocat eWithrp $9rage aiee NGieds adiin phshefdhatishowlgdeirken topdiffentstiags ost of
converting ea t t ne 4 0%y RR GNP the
i ntegrated ci gdgaﬁlérgf% SOCI gﬁle%%@le &ﬁa%%bsﬁﬁgr eagggﬁ 3 % easi bl e
to assold at e REIDheadendhe appwopridte tims tovunbhe tHedtenmgnay b mjpsdlﬂydmosttl ng the
bar code nunbers di L}gctly into the nenory of the tag or tags. V. RFID
Readers Some PHE§HYeSuch as files are difficult to track once t hey are taken
fromthe main 30 RFADR; bl hilsbRd 1 B nEiviik& compultr, SHAASPHE

RFI D readers can bypfgg £ roug*’mut a [?am ?%ly to %rrpr ertrac%pﬂg\g and
| ocati ng it enpotdblée atcthen dockadt (rowith fdandheld computer or portable RFID reader) with a

computer and the data exchanged (synchronized). Those readers could also be part of a
20 centralized polling system, or each RFID reader could be connected to its own
computer that is itself “polled” by another computer on demand. The multiple RFID

readers could transfer information to a computer by a wireless network connection.

VI Transporting RFID-Tagged Items
25 The present invention also includes within its scope a mobile smart storage area,

such as a “smart cart.” For convérﬁence, mobile smart storage areas will be referred to
herein as smart carts, though they may take a different form than that illustrated or
described. Each smart cart may itself have an RFID tag, or another identification
means such as a wireless link, a cable (for hot-synching), or a user interface, which

30 enables the cart and/or all of the items such as files on the cart to be checked in or
checked out of inventory at one time. If the items are already associated with the cart
(perhaps due to interrogation of the associated RFID tags either by an RFID cart reader,
or by another portable RFID reader), then the task of interrogating each item



specific RFID reader designs include small shelves, such as those that
could be located in an office, an in/out basket, a bin, a chart hol der
nount ed twoaz2wed7BQ a file cabinet, or WD 02/ 099730 PCT/ USPRTAREBT7637 28 t he
| i ke. Each such reader includes read and wsG-te capability as with the smart
storage area. The readers could be designed to hold and store itens, or as

a sinple pad @ividials can Berdindifated 8 orfly b RFID A4 hdodihtad adihiihé tdrt, big oRFI D
tag can be interrogated by the reader. RFID readers_may-al so be nounted on
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the itenms in a certain orlen ation n part because users are nore likely
to use the sysowneyeguieas to/plade cartpin taggsi ieins withiu ge sn@ustoraghanda.of

acconplishing this.as t of the invention js t ace ggglg nnas
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going to be tem%etfdnlsﬁeneaﬂcﬁﬁ 8RERcatinas En@REE0 SR ona o1& s aBRacha eeshpRIfl D
15 reader(s) can be placed in as nany or as few | ocations as the user

desi r es10 Wen filgsimmey eeendlestedr dhgp siayiaBnelateita onper aravore of peanle.ichers; ust
above. the re ?ﬁérscgﬂhgéi{e ain%lﬁq% Ode(f 1scl.¥§§8l§0 %’E‘er%{eoa{ll cgfq {ﬁl’egliﬁthgev' Ces.
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That is, the sys em”’ may De confilgure er an rtemis detected

by a parti cul groupihnd the desf the irterrogdatedrfiléssis tidirstarbé,qlcefdrablyt orf mmwagle
tenporarily associated with a person, entity, or 20 |ocation, for exanple)
to the person WSFQS%@@G‘SFP%S(‘}C%$%ﬁor{lll’?ét'ﬂﬁer}[?nfs@a’é}’e‘?arﬁlasa COEYBHSTAiskgte: aas not ed

above, if Chefé&vﬁtaberqb c&%lsm%g{}?rgm&eg HEESIAES é(}srhenh mAr@dhgke. and

conveni ent (for exanpl € 1f an rea near ere I'tens
requiritg a pandferced tora @et lovation, evhidr e lbeynt dwaﬁsmfﬁhsmd lwithsthé plegmus hat

di ct f t h t d b filed
User compl | andasaitan {4 @BEtEn biepei PEZ ke a3 tripasfi esh Sk B SiveSer o ent
i nvention, i nﬁlﬁfe.%} Yy, P habwd i@ r%&}%héﬁteﬂegs%yexaﬁﬁ pleS, emg?\be%ﬁ@ﬁfat gan be

used to inprove planning. For exa , information I nd I ng the nunber
of itens rmvednaftﬁhatedf(suﬂma apanr¢hiasaxlofin basleessniawlbeh oertain custonadr] disat,®r

personnel to %ggg t £ \fés rre.llape)g Ie)nre sggctiﬁ(\:/ (Ie);[a&p?e 55 the V\Ie}ﬁpmre&mof%rgef‘&?p c\ﬁd medlca?\%ﬁes
20 related to a group of soldiers, where a group of medical files may be sent along with a
group of soldiers when they are deployed to a different location. The list of files
interrogated at the prior location is sent to the recipient of the files, either on the data
storage device or, preferably, by electronic mail (e-mail). The recipient of the files then
interrogates all of the files that he or she received, and the RFID reader can compare
25 the list of the files received to the list of the files sent, and report any discrepancies. In
an additional embodiment of the invention, a discrepancy report (which can include
items indicated as transferred but not received, or received but not transferred, or both)
. can be automatically sent by e-mail to the transferor of the files. From that discrepancy
report, the transferor and the recipient of the files can determine whether any

30 discrepancies exist, and how to resolve them.



activity. Information of that kind nmay al so be used to determ ne when to
assign 30 additional personnel to an area based on activity level. In the
case of fwbhazearagenent, if the system detects many nor e PCTIESS2/bmBNg
returned than nornal,; additional staff may-31be allocated to the file return
area in tine. That information may al so be used to detect the activity
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or group to whomithe ite s ,been charged out, tg the syste .

admi ni strat or sc,ondljilﬁnf)Fél?cg]e‘gﬁ‘éfbﬁé’rse’bé&%ﬁ%?g’gh’ﬁéﬁ?te%rﬁ%g%%ﬁﬁgd 'r.pir}oggy t hat
are interrogatdufy uRideFeRAYnAitIoRS WHISH B oMbl nbl CWA1PHAORY A usé iRker
ways al so. For exanple, a particular RFID reader” may be associated wth a

st or age 18r ea smeinendessribedhbelows Hedcordinghy, is thiserdbadimenkefithe tvantdhing & eyséern is

storage |ocation. nmonitoring the activity.and nunber of fileg, detected
by that part: ciaeedt Ren B afdpioord Thiskian PRERRE clmT AL fone

may be schedul gguidebusi®tles bhokgtotnd MEID ipdbgakF B @leae 6 op¥ralién GRNMes hed
to a networked conputer, or may be ortable and then docked (as with a

handhel d conpuespub spoemabatshifisiquickbabpbvyenihe foragrovpdpiasesm gidithehe dat a

exchanged (sy onj o] I, I I

centralized po 1% 8“%‘5@%’3%} l;b(%? gggﬁq%ﬁﬁgﬁﬁggg&%%u*%eggg%8%%%@?@31%o its
own comput er fohgtount prégeifis fneline Bofinargand hepardREID aReideniing. The
multiple RFID readers could transfer information to a _conputer by a
wirel ess net woPRWaHH Gait b designedto run apRED) progwRn the ackgepymd; @can inclyde

present i ”Ve”tihﬁﬁpﬁbﬁsot[hhf‘&lané?cﬁE%&Q&t& tlai:?oxﬁ&é’@ﬁse?%ﬁ??ﬁé&eethétr&%ﬁ be BbdA B9
area, such as a "snart cart. or tonveni ence, nobilTe snart storage areas
w || be ref erriastrdcothe computer when a user should be notified that an asset has been interrogated

by an RFID reader. This background RFID processing is believed to be useful because
20 RFID asset monitoring and other computer operations can be used on the same
computer at the same time.

Systems are described above for tracking items tagged with RFID tags, in which
the items (such as files or folders) can be interrogated by RFID readers associated with
shelves, reader pads, handheld readers, and the like. The RFID reader interrogates an

25 RFID tag and the information obtained, such as its identity and the location of the item,
may be electronically recorded, but more can be done with the information obtained by
this system. For example, when an RFID-tagged item is interrogated, notification can
be provided to one or more system users in one of several ways. For example, a visual
indication may be provided to a user of one or more personal computers associated with

30 the RFID system, so that the user(s) of the computer(s) would see a dialogue window
appear on a computer screen notifying the person using that computer that a file had
been returned, for example. The dialogue window could be either one that disappears

after a specified period of time, or one that preempts further activity by the user until



herein as smart carts, though' they nmay take a different formthan that
illustrated or described. Each smart cart may itself have an RFID tag, or
anot her iweriop476@ti on nmeans such as a wireless |ink, a earlEsot/i®s7
hot - synching), or a user interface, which-3ZD enables the cart and/or all of
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of the X0i | es fib@mr items is interrogated at a specified location, or when a specified user
interrogates an item, or any combination of these and other events. A user could also
indicate that she did not wish to be notified when certain items or classes of items were
interrogated (typically but not necessarily when they are returned to a specified area),
so that notification interruptions would be minimized for routine items, but provided
25 for important items (both categories having been defined or confirmed by the user).

In another embodiment, the RFID system could, when a given RFID-tagged
item has been interrogated (for example to check that item back into inventory), prevent
anyone from checking that item back out of inventory. This could be useful when one
person or group has an urgent need to review a file, for example, and wishes to place a

30 hold on that file when it is next returned to a file room, smart shelf, or the like. In
another embodiment, access to a persdnal computer by a certain person could be
restricted until a specific RFID-tagged item is returned to a designated area, by causing

the computer to check a database for “emergency-return” items and the name of the



interrogates all of the files that he or she received, and the RFID reader
can conpare 25 the list of the files received to the list of the files
sent, andwoepoe473@ny di screpancies. In an additional enbedirnsat/1w87the

i nvention, a discrepancy report (which can3gnclude itens indicated as
transferred but not received, or received but not transferred, or both)

can be aut omatjeedhhy whER! thBik iferiPivbrelcRedkg ohif. ArHé §fs@im Rouldend 1d Bsure Fr om
that di screpancy report, the transferor and the recipient of the files can
det er mi ne whettiemptnsipraooiRSE-taggediterss.exi st, and how to resolve them WO

02/ 099730 PCT/ US02/1,7%637, .-31 VIL1. Conpyteri.zatd or Notificati Ln_an
addi ti onal enbodi ho&gh tt}hee&eisﬁ’i}%th% B %H?cﬁlél tﬁiﬁltgﬁc{}?rgggﬁ }haé %gﬁrﬂe}%rﬁﬁjﬁlﬁi%te% 3 "n g
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conputer while a user_is using the conmputer for_ another purpose. For

exanpl e, a useyitisotherREM:taggpd iempaiuck aniiuaarbopks angbmatepalscmedicalgleviges.f or
working on th ( L Galyl that may be run on

t hat conputerimaﬂ%ﬁgggﬁ@ﬁgpf%aggﬁgﬂ??g%%%ﬁaagpkh%%ﬁf %P%%g systemruns in

t he background wi t hout disturbing the user except under conditions
selected by the user. Alternatively, the systemnmay be instructed to notify
the user under certain conditions, which nay or may not be alterable by the
user in the 10 manner described bel ow. Accordingly, in this enbodi nent of
the invention, a systemis arranged to permt the operation of a
foreground programon a conputer and to sinultaneously run a background
RFI D program "Sinultaneous" operation includes a conputer systemthat
shifts quickly between the foreground program and the background RFID
programin a manner that appears to a user as though only the 15 foreground
programis running. Software, and in particular RFID asset tracking
software, can be designed to run an RFID programin the background, and can
include instructions that enable the conputer to provide a user interface
that can be used to instruct the conmputer when a user should be notified
that an asset has been interrogated by an RFID reader. This background
RFI D processing is believed to be useful because 20 RED asset nonitoring
and ot her conputer operations can be used on the sanme conputer at the sane
time. Systens are described above for tracking itens tagged with RFID tags,
in which the itens (such as files or folders) can be interrogated by RFID
readers associated with




shel ves, reader pads, handheld readers, and the |like. The RFID reader
interrogates an 25 RFID tag and the information obtai ned, such as its

i dentity wod2ibeg3e ocati on of the item nay be el ectroni cacmpwsopemsded, but
nmore can be done with the information obtaiped by this system For
exanple, when an RFID-tagged itemis interrogated, notification, can be
provided to one or nore systemusers in one of several ways. For exanple, a
visual indication nay be provided to a user of one or nore personal
conputers assdédéetmd with 30 the RFID system so that the user(s) of the
conmputer(s) would see a dial ogue W ndow appear. on a conputer_ screen
notifying the persén usﬁ@eﬂlﬁgtfo%@mt@gm ctigng petweemnaverlspping RtDringse

for exanpl e. | Bk QUUE: .dﬁq]ﬂﬂ I } QF | fter
a specified p?rﬁlerggd%lf ti rr%&"é or or?ga‘{éﬁgetpggrf@#pgﬁén%%ﬁ@tdglg]{lﬂﬁ@ﬁ@gﬁéés ?I%e
user unti | OO 118&d30 aR@TA§ISHR4; 15n8 8h) inteBRortalllg stiggeringthe Joatispet RFTethgs
action, such as cIic%inq on .a button icon or the like. If a user does not
wi sh to be di SEGPHEHH lemsdp s ot ough” vi sual nmessage appearing on her
conputer screen, a nore subtle visual indication such as changing an icon
on the conputer screen can be provided. For exanple, an icon in the
taskbar tray area at anAsmeldddéomhinimizinginistactonsostwern ovarlappiagRFID tags,

appear ance (by,. . X I changi.ng, col ha r.the like), to notify
aCser that - e e ARR PR LeDLE of 10 apPs B v Byte ey
activati@s t hepiovitting iforgdatiolimg datibiseltBat6d indichiies ofthe [0¥RHSH HOHE RS taod CON
(positioning a cursor over an_icon until some information appears), for
exanpl e), t heH® iteHs apd &7 using ths geaanasionde rleaisecsessivitamg for gwtorege ared st ed
to the RFID-t ' . i at Anot her form of
notification ?}gg?lgta&é%egbrqfé%ﬂ%%té%{ﬁe%%?(%Irep 'é'i/rﬁ]qce)crlfe or nore sounds when an
RFID-tagged itemis interrogated, which can be useful not only to a person
who is using the c nput%.(?ué}ﬁal sQ to a person who is interrpgating .the
item In another erbodi 1de t08 PPRIBANIEE SHcRsEve R Eiaghen pyqcesiiedkmsor a
sound gr5 ot hgheREPMHE Eghﬁleriﬁ’élhcfleﬁ%tih Baticn U nfbré BREYne #Bgiﬁhngt \Hﬁ:l%ﬁ aﬁmpow
confirns the notificatlion 15 through, for exanpl e, the personal conpufer.
These and ot htag mmatlieflocated oalatisttd dimesitanarso et ao REFIDIthenhap peappisertotehelough a
user interface, such as.the '.'Coné. | Panel” section on a W ndows

user - i nt er f ac& HEEHEIRILY 2 RAsEHPL %OBIEEE‘ R ROMFVOLF [he user may i nstruct

a conputer to provide a notification only when a certain RFIDtagged item

or class of itens is interrogated, or when such an 20 , itemor itens is
interrogated at a $peci fAimethpddenthizumizing inlseastionsshrtwedri BHI tags, wherein the
20 method comprises the step of providing a guide that includes an indication of more than

one location at which an RFID tag can be located on an item.

5. A method for minimizing interactions between RFID tags associated
with adjacent items, the method comprising the step of providing a surface on which
25 the items rest, the surface including structures that position each successive item at a

different vertical position than the previous item.

6. The method of claim 5, in which the surface is a shelf, and the items are
files, and the structures position each successive file at a different vertical position than

30 adjacent files.

7. A method for minimizing interactions between RFID tags associated

with adjacent items, the method comprising the steps of (a) providing a surface adjacent



interrogates an item or any conbination of these and other events. A user
could also indicate that she did not wish to be notified when certain
itens or wbagsew3of itens were interrogated (typically becTnso2/mseessarily
when they are returned to a specified area}s5- so that notification
interruptions would be mnimzed for routine itens, but provided 25 for

| mportant it ek, (bl ind BlaHOVES IRt BEARARNS Bath AbcGONGERRH aRrhe
user). In anoteﬁer enbodi‘ment, the RFID system coul d, \Mc‘len a glven

RFI D-t agged ihbsnotiapobition thant the poayaiusdieff or exanple to check that item
back into inventory), prevent anyone from checking that item back out of
inventory. This could be useful when one person or group has an urgent
need to review a figle, ok iRtROPbLolait 1 WA Shelifonk A6 Eildy, AU MelidksQle t hat
file when it is next returned to a file room smart shelf, or the like. In
anot her %enbodisheivrteddychelses.o a personal computer by a certain person could
be restricted until a specific RFID-tagged itemis'returned to a
designated area, by causing the conputer.to check a database for

"emer gency-return” 9t eny fikdfoldee codprsing at REINMQg) AN TaleRadihding d/spaded 7

-33 person to whomthgose itenms were checked out. This systemwould tend to
i nsure pr onptforBRigkEng £ Prédetsrninsgapninandhickgessw e ater of thedtihieg sp 2s
provided in this; Pl 4 e axEfpL s b ﬁlﬂj} agged files,

t he inventions glen??g%éble%r%én O?E?iwgelg?}eon coh%gﬁ(g%mg%eer in g%nj unction 5
with otHer RFID-tagged itens, such as |library books and materials, nedical
devi ces, pallets or, .storage caqntai.ners | D..t [ hicles, and the |ike.
VO 02/ 099730 PCT/ Udf2/ 1755 thos é’fm%méi“&i% ‘%{?C?gpﬁg#f?&'%ﬂm?ﬁaﬁ?ﬂszi ng
interactions bghiyeeRgMedés ng RFID tags, wherein the method conprises
the steps of (a) determning an order in which itens are 5. to be placed
in a storage area, (armoyiding antRFD readér|thatopergtss ot mgertdie résonant fisaueskcy;RFI D

tags on consecutivg jtens in the r. 2. Anethod for pinimzin

nter act ons bet viedh SRS et YSHRE b 6 o PeaiEp Uiy Ml s Bheheb fhap e
the steps of (agonamFequa Itk REUS rdaded, b@MBhat Mhen 1da6MiotuG RIFIPER0N
in a database that is indicative of the |ocation of the RFID tag on the

item and (c) Pesitinped syéficigntt ¢lasq torpaetvothen, thetelieaid varesonating iggaenicy of the tag
storage area 39 sufficiently close to the output frequency of the RFID reader that the RFID reader

can interrogate the RFID tag.

20 11.  The method of claim 10, wherein the resonant frequency of the RFID
reader is approximately 13.56 MHz, and RFID tags are tuned to a resonant frequency of
up to approximately 18.5 MHz.

12.  The method of claim 10, wherein the RFID tags are affixed to files.

25
13. A method for interrogating a storage area that includes a number of
items each bearing an RFID tag, the method comprising the step of polling designated
portions of the storage area more frequently than other portions of the storage area.
30 14.  The method of claim 13, wherein the method further includes

automatically polling designated portions of the storage area more frequently than other

portions of the storage area based on information determined from polling.



that instances of overlapping RFID tags are mnimzed. 3. A guide for
positioning successive RFID tags on successive itens, 15 wherein the guide
i ncl udes wo m2/0476@t i on of nore than one position at whi chpram/iRBL/D63t ag nay
be located relative to the item so that apsRFID tag may be applied to each
successive itemin a position different fromthe previous item 4. A nethod
for mnimzing int&sact neRSHBRIGEAHEE LD WiRkkin MUIRIRBERY! d¥ane BOIAE BRAAS
conprises the step of providing a guide that 1ncludes an indfcatfon of nore
than one | ocamnitbemnenbextoif ciema thaRBaTe beey removaderdn oatatamed tathe ippginn o theA

met hod for m n'%m' zing interactions between RFID tags associated wth

adj acent i t ens HE HBt hod conprising the step of providing a surface on
which 25 the itens rest, the surface including structures that position
each successive itemat a different vertical position than the previous

item 6.9 The net hod6ef dbgivastbod efcleim th vehsesin theffiggaency of poliéngfdeparmrds onhe

itenms are fil 315]9 L] h ccessive file at a
di fferent verttﬁe?:rélf posogfplgcgﬂé?’E‘gtr}ll%gﬁseggﬁéﬁééeﬁpngllaﬁlgss.%ﬂaig.e a,&éehet hod f or
m nimzing interactions between RFID tags associated w th adjacent itens,

the nethod conprising the steps of (a) providing a surface_ adjacent WO
02/ 099730 PCT/ Us02/!17 637A'n13§’3?dtfﬂ%1qfﬁt%§n% gfoyags arsadhatdncigdes aqyumber of e t hat

positions eac Ve t i I ition:. than the
B evi ous. | tem B Re e s R PG, B bRoitbmp b SNl RO ARIEN]
the filEs are poBingrohsiuietbr pyllingéheBEID thgs;Aanfli(b)epreahpiing the ppllingisabedate t8FI D

tag, the file faolder.includin spacer for aintai.ni r edet erm. ned
m ) mum ¢ hi ck R0 ERiEETeR BPHRT oF (R ESTRES SR apioclp Bling BodCEHpgRaccordinE i

i nteractions bﬁé?ﬁﬁﬂ tdnedadidEl D tag and another RFID tag. 10 10. A met hod of
mnimzing the effe % of RFID tag-tag interactions, conprising the steps
of: (a) providing an RFID reader that operates at a certain resonant
frequency; (b) tuni;pg at St, 40 |D.tags. to ar nant . fr.eguen t hat
S higner” than the 1895 A EER S PulReribe Sholdle B TR DR lac iR oy
when at13 east bewing aREIDREDHea@&héd €omprising the steps of (a) providing a polling

schedule for polling the RFID tags; and (b) providing a user interface associated with

the RFID polling system that enables a user to alter the polling schedule by increasing
or decreasing the number of times that a portion of the storage area is polled relative to
other portions of the storage area.

20 '

19. . An RFID polling system, comprising (a) an antenna system for polling

RFID tags associated with items stored in a storage area; (b) a controller for controlling
which portion(s) of the storage area are polled; (c) a polling schedule that designates
the order in which portions of the storage area are polled; and (d) a user interface that

25 enables a user to alter the polling schedule by increasing or decreasing the number of
times that a portion of the storage area is pdlled relative to other portions of the storage

area.

'20. AnRFID polling system, comprising (a) an antenna system for polling
30 RFID tags associated with items stored in a storage area; (b) a controller for controlling
which portion(s) of the storage area are polled; (c) a pblling schedule that designates

the order in which portions of the storage area are polled; and (d) a detection system



positioned sufficiently close to each other, the effective resonating
frequency of the tag is sufficiently close to the output frequency of the
REI D r eadwo o2logd73¢ he RFI D reader can interrogate the RFlI Bcrago226311. The
met hod of claim 10, wherein the resonant f-82quency of the RFID reader is
approximately 13.56 MHz, and RFID tags are tuned to a resonant frequency of

up to approxi MRiteleteckefviddta olf@onsTéﬁhéTﬁBﬁgél aieh, wherbty the poliigrsehetiuldie RFI D
tags are affixed to files. 2%-13. A nmethod for interrogating a storage
area that i nclaligess basesiorbiaforsfation peyideddoribo éefedtiog systeFI D t ag, the net hod
conprising the step of polling designated portions of the storage area
nore frequently than other portions of the storage area. 30 14. The net hod
of claim 13, whereidl.t heThegioint fystehhef clainc2()d@sreimtiicaitatatioalin thepoliiigng
designated portjons of the storage area nore frequently than other
portionsd of t Heheduls isgeopertionabiostig atviificiciist i on deterni ned from pol I ng.
WD 02/ 099730 PCT/ US02/17637 -36 15. The nethod of claim 14, wherein the
frequency of the polling depends on the nunber of itens that have been
removed from or retdk nedA nethdiefoppoliing RFED-tegued itstnsy ameprésiemthe Stepd 6f (aThe

met hod of claim 14, erelLn the frequency of l.I i.ng depends an e nhunber
of peopl e who H’iﬁ‘(/‘gm@\gg&t? gerB%?o[riadﬁg%tpq?%ée,gp@?@&kexgp%ggoﬁlﬁg S&W[#ﬁiﬁ#or

i nterrogating &5heIRASRNANERChiidHs hAHEWIRS of thuieper of items each bearing
an RFID tag, the nmethod conprising the steps of (a) providing a 10 polling

schedul € for polling the RFID tags; and (b) preenpting the polling schedule

to poll a designat portion of .the stor.age area, Dprior. pol |l | he RFID
tags according to e ﬁ%ﬁ?ﬁﬁﬁi@ﬁﬁggﬁ?g@mgé.&ﬁa ea{%o%atf%%ﬁfi%t%érn!rl%%g ing a
storage area tﬁbaﬁng@ﬁwﬂB%g,&%eﬁ@@bomﬁﬁsiﬁ%ﬂfeisf@s an(dyipkdyidiag a politmgmet hod
conprising the steps of 1(i_a) ﬁr oviding a polling schedule for polling the
RFI D tags; andchedulpfospplingdhaREHR tagsnbd proaiteringrestipng fdhastoree s tRBpECt

et easi ng. oricHany U708, RrRe tRolhe Rhbfllo ba BRd ABAGUERLER, |V (01 age
area isipolled relative to other portions of the storage area.
24. . A method for polling RFID tags associated with items in a storage area,
the method comprising the steps of (a) providing a database including information
identifying the current location of each item within the storage area; and (b) updating
the database using information from polling the storage area for items being removed

20 or replaced.

25.  The method of claim 24, wherein the entire storage area is polled

periodically to obtain a census of every RFID-tagged item in the storage area.

25 , 26. A system for tracking items associated with RFID tags, comprising (a) a
check-out station for interrogating an RFID tag, and for updating a database to indicate
that the item has been checked-out; and (b) a timer for tracking the amount of time for

which the item has been checked-out.

30 27.  Thesystem of claim 26, further comprising (c) a notification system for
sending a notification if the amount of time that an item has been checked-out exceeds

a predetermined amount of time.



20 19. . An RFID polling system conprising (a) an antenna system for
polling RFID tags associated with itens stored in a storage area; (b) a
cont r ol | ewofeanewwemt rol 1i ng which portion(s) of the stora@eTarsez1®se
polled; (c) a polling schedule that designdB8es the order in which portions
of the storage area are polled; and (d) a user interface that 25 enables a
user to alter the pml | i NthesgBRMULIRIAM I GHBAM h nofifidRionaasleb@odifie nunber
of times that a portion of the storage area is polled relative to other
portions of the storage area. 20. An RFID polling system conprising (a)
an antenna systemf p i 3 : i . WM. it stored in
a storage area; (b)ﬁz:a COrﬂersggﬁerélro(}fc:l;ﬂ;}n?o%?@%Teﬁfﬁlg%oﬁmﬁ?%?w&%ﬁIeélﬁ s) of the
storage area are polled; (c) a polling schedul e that designates the order
in which portions qf the _storage area are polled; and, (d) a detection
system D 02/ 099730 0 CT/ RSsIP e Flaimh, hgteinibe scpal BeeMORPTIenIda i ons
of the storaggnhafigathoMaehelly the polling schedule is altered based on

i nformation provided by.the detection system 21. The polling system of
claim 20, wherein the alteration in the polling 5 schedule is proportional
to the activity detgcted, 22. nmet hod f ol li RFI D-t agged .i t ens,
conprising the steps of 4 %S%enb?%ﬂl@?%ﬁlga&g ﬁf’g{aga?ﬁg?‘é%@%?g’ggg@&S??fage
locate; and (lyreafol RIFIDIaghed Hehis/ e %ﬁala%,@l&r& ih@luﬁin%%h RHID feadd?For dBdcrili p aen

| ocations for the itens on the |ist. 10 23. A nethod for interrogating a

st or agelr ea tiiggenehed Ridbstaggethierasicind (Weandtifigatzon system foagotifiies arasen gt at
conprising th vi.di ol | ) dul.e for,pol.ling the
RFI D t ags; (b?e%%ﬁgﬁs%fﬁjﬁgga%gﬁt?n&ﬁgi%@et fe&s ta{)éragaé]g agjrgg[glgttge Bgﬁrescat&lo%ct ivity;
and (c) altering the polling schedul e based on the activity detected. 15
24. A nmethod for polling RFID tags, associated with itens in a storage area,
the method conprisi¥g t Hemethgdoigsingan BB intermegatipnaysienn & whick) they
information i; AV - i OF ' i1k by

st orage area; lgﬁﬁbgﬁy‘in&gﬁ%‘?‘ﬁﬁéw‘){; ﬁ%ﬁ%@%@%%e}ﬁﬁfbﬁ%%ﬁ%& oltr)lg%ﬂragtlrﬁ@%oai l'ing
t he stoltlage arcegaihqgersohevi® ibekpagtadeomwekl wilkGensinRRIDaiagged files located on that

shelf or other storage location.

33.  The method of claim 32, wherein the method further includes recording
in a database that a file detected on the shelf or other storage location is awaiting action

- 20 by the certain person.

34.  The method of claim 32, wherein the system notifies the certain person
that the certain file on which that person is expected to work is at the certain shelf or

other storage location.

.25
35.  The method of claim 32, wherein the system creates a list of all of the
certain files located at the certain location awaiting work by the certain person.
36. ° AnRFID system, comprising (a) an antenna system for transmitting
30 write command signals to RFID tags; (b) a storage location for storing items of interest,

each of which includes an RFID tag; and (c) an RFID writer in operative connection to

the antenna system, wherein the RFID writer is adapted to write identical information



25. The nethod of claim 24, wherein the entire storage area is polled
periodically to obtain a census of every RFID-tagged itemin the storage
area. 25 W06.02/08973ystem for tracking itens associ ated w t h PREIUSO2/&1$37
conprising (a) a check-out station for inBerrogating an RFID tag, and for
updating a database to indicate that the item has been checked-out; and
(b) a timer fapeddhARKIDEe iR IREObE B arkthiiR tb WhichMHveilk dddgmbdEdpiag been
checked-out. 30 27. The systemof claim 26, further conprising (c) a
notification $§$eefh for sending a notification if the amount of time that
an item has been checked-out exceeds a predeterm ned anmount of time. WO
02/ 099730 PCT/ US02/ 17637 -38 28. The systemof claim 27, wherein the
notification is el &gtrom contaidé:sydtee, aumpﬁmgga)ﬁlwhm@formiﬁfgapldi*ﬁity of
notification iis by e-mail. 5 30. The system of claim?29, wherein the e-mail

is sent Xo a pEPsSAchwrsociprd slidd haseoiedh suRFIBES assosiatedyvith dhe qontririrng
RFI D-t agged i C LSl - Q: St I | D-tagged itens,
t he storage atragg@(f)nacﬁ%g%%%e;érgﬁ' %@C@}%&ﬁ%?ﬂ%}%\gﬁé{ﬁ%ilﬁgﬁ the 10 presence of
RFID-tagged itenms; and (b) a notification systemfor notifying a user that

at least one RFID-tggged itemis in the starage area, an i.ting the
user's action. 32. 32_‘ neﬁ%?il%?)‘flergfé’?‘i‘?&’ SATREVES ?ﬂi?éf’?@&&( ?%ﬁ@i}% égﬂur"iﬁﬁy\%i ch
the RFID i ntelehRGAH MRocNed Y SHARSHAE (B  PugBisseididd With R donffindpt her
storage location near a 15 certain person who is expected to work with

cer t ai lORFI D- eag @ dnformatson sierstl edthim a nteatory oh $1efRIID tog et issudficiget tbocat i on.
33. The method,of.-¢laim 32, wherein the method further includes recording
in a database (ilef]ilgtfy eflf'goqfét ected on the shelf or other storage |ocation
is awaiting action 20 by the certain person. 34. The nethod of claim 32,
wherein the systemnotifies the certain person that the certain file on
whi ch.that person i39- expdeerctwdtier spspwiating itams thel aseeachiassesiased wish a berdede

2 1ot of arl "o B RETp e VohPRRing 1nE B O inl bl TR O

awai t i nigg wor k akspciatiag derfaplcod@eitgmwith the single RFID tag.

40.  The method of claim 39, wherein the method further comprises scanning
each barcode with a barcode scanner, and associating the barcode with the single RFID
tag in a database. |

20

41. A method for associating items that are each associated with a barcode

with a single RFID tag, comprising the step of writing to the memory of the RFID tag

information sufficient to identify the barcodes.

25 42, The method of claim 41, wherein the method further comprises scanning
each barcode with a barcode scanner, and associating the barcode with the single RFID

tag in the memory of the RFID tég.’

43.  AnRFID-based tracking system for a medical facility, comprising (&)
30 patient files each include an RFID tag; (b) a patient file main storage location that
includes an RFID reader that is connected to a computer having access to a database,
. for checking files into and out of the storage location and updating the database

accordingly; and (c) at least one area in which a patient file will be used, including an



36. ' An RFID system conprising (a) an antenna systemfor transmtting 30
wite command signals to RFID tags; (b) a storage |location for storing
itens of woteenews) each of which includes an RFID tag; amdT(usp2an3RED
witer in operative connection to the antdlna system wherein the RFID
witer is adapted to wite identical information W 02/099730

PCT/ US02/ 1763 7Rpm$ealié 162G edtahd fsdick BE the 8 dRe RhdéTbeiy confiectédiomé ch a
wite command signal is directed.” 37. A container sgstem conprising (a) a

cont ai ner for ¢eshplitergo arqyideriafarmation regarding:the lecation esdsdilated with a
bar-code; (b) an RFID tag associated with the container; and (c) a

dat abase entry associating the RFID tag with the itens. 38. A contai ner
system cgnpri ﬁi ngb449,) aﬁﬁmtl%ﬂmeéd fravkinppdydienpfoa dgat facility, cofnprisingr(s) legah
associated with a bar-code; an RFID tag_associated with the container;
10 and () | nffélteﬁﬁ%qhdﬁc@@%‘?‘béfi@ tag Pz lﬁ@#{%#%/méw quxégﬁPFﬁl%“éijatﬂﬁ%}Pd?ssan
sufficient 10 g biét ¢ tef hdVitd Wdeds 36 2 33686dc2fdr RHediirfTs
that are each %igg(f;gglag%retg&tgm?%ﬁﬁgcﬁgﬁﬁgggﬁﬁweﬁ agtsl%nalse I%FI D tag, rco‘?rpri si ng
the step of crfiksimgaadowdfithe storage hhebtidross 1pdatissthe idatabasg acberdingty; eod 6

items with the single RFID t 0. e method,of .cl.aim wher ei.n t he
met hod fprtheratj?ﬂ?gi"i‘esgga’é‘c‘ﬁﬁgbﬁgegaéggﬁnw‘ﬁﬁ?edﬁa% gty ngalaﬁpaaga{egg ner, and
associ ating t hg.tRamnearteprttdnbe Bﬂ&e%ﬁé‘,%@re&ﬁér'@eiﬂg&_ﬂnﬁé&téﬂ dahSbAfFuterd phdvidA

met hod for associating 1tens that are each associated with a barcode wth
a si ngl @0RFI D infgymationpegasting)thetecasiprpftfe filgiting to the nmenmory of the RFID
tag information sufficient to identify the barcodes. 25 42. The net hod of
claimd4l, wherein the method further conprises scanning each barcode with

a barcode scanner, z5d agsgghéd bNGindepdrabloREDehdertihombiiation Rith(a stérage i n
the nenory of the RFID tag. 43. An RFID-based tracking systemfor a nedical

facility, conpaesinslpdinga padling systesm formolling REDhtaperd iteres, shergin pipupationn) g

patient file i j ] i r r is
connected to gﬁéﬁérrt%%?(gelﬁ g%@%ﬁ%@&@g@to&hgBg@%ﬁgﬁggg? rﬁ@%&a@%@%*‘n‘{égﬁﬁ es
into andsout ofocitban RIIDagereddeat.i on and updating the dat abase

46. A method of using a portable RFID reader for checking items into or out
of inventory, or both, wherein a user interrogates an RFID tag associated with the item,
and provides information to ;che portable RFID reader, using a user interface associated

20 with the RFID reader, to indicate whether the item is being checked into or out of

inventory.

47. A method for checking items into or out of inventory, comprising the
steps of (a) providing a mobile storage area including an associated RFID tag; (b)
25 associating at least two RFID-tagged items with the RFID-tagged mobile storage area;
and (c) checking the items into or out of inventory by interrogating the RFID tag

associated with the mobile storage area, and not interrogating the RFID-tagged items.

48. A method of transferring a group of files, comprising the steps of:
30 (2) providing each file with an RFID tag;

(b) interrogating the RFID tags of each file within the group;

(c) saving on a data storage device a list of interrogated files;

(d) transferring the files to a different location;



accordingly; and (c) at least one area in which a patient file will be
used, including an WD 02/099730 PCT/ US02/ 17637 -40 RFID reader for

det ect i ngwOhe/opr7esence of the file, the reader being conn@cramsoroeshe
conputer to provide information regardi ngdt-he |ocation of the file. 44. An
RFI D- based tracking systemfor a legal facility, conprising (a) legal 5

files each incl udqeﬁmgﬁhalgmgqis(@in@nlogﬁgd filds € mai.n storage | ocation that
includes an RFID reader that is connected to a conmputer having access to a

dat abase, for chedRiinigrogatingshe RFED tagg obgachgeodived feioidge | ocation and
updating the data i 3 . t i ich a
legal file will bggﬁcg"é‘gp%ﬁ%gﬂ@g%’%é‘e ginﬁ]&ﬂé»g—‘%"?%éa%félr o i BcAs ﬁSﬁWﬁe
presence of the fiihterrogdied ihaggab).bei ng connected to the conputer to provide
10 information regarding the | ocation of the file. 45 A method of using a
portabl® RFID reader in conbination with a storage area including a

pol I'i ng system f orggpol Iy i i 0. 0 et i
49P ing%@EAﬁﬁ&fﬁﬂ?&h, Wt feFein th‘gh%faeét&agé‘fiaﬁé@%

Qsh f rom t he
polling systemis prov e portable RFID reader"to ena

[
l'e a user to
15 | ocate an RFI Dmemggdaidt em 46. A nethod of using a portable RFID reader
for checking itenms into or out of inventory, or both, wherein a user
interrogates an RFID tag associated with the item and provides

i nformation to theopor tgkingti¥d & JARAE, whdadiRan ntl ?%pbﬁ'&%é AkS aAGsPCI at ed
20 with the RFID reader, to indicate whether the itemis being checked into

or outl®f invent oreplity ragiving thet filevareeffilged withgadhtadhas. i nt o or out of
i nventory, conprising the steps of (a) providing a nobile storage area
i ncluding an associated RFID tag; (b) 25 associating at |east two

RFI D-t agged it ens 54/ t h TheendRidd bt cdgifess, mleidie thetlist BGentab &k recélfighg (6dation
checking the itens_into or out of inventory by interrogating the RFID tag
associated with tﬁ@cﬁﬁﬁpﬁllb’-storage area, and not interrogating the
RFID-tagged itens. 48. A nethod of transferring a group of files,
conprising the steps of: 30 (a) providing each file with an RFID tag; (b)

i nterrifgati ng the SRFI DThagsetlodd efaddingd 51, evhetdidihe lishis sgutcophe re¢eiyingdadatignon a
data storage devige a list of interrogated files; (d) transferring the
files to a differedt®eati on; WD 02/ 099730 PCT/ US02/ 17637

53. The method of claim 48, wherein the method further includes the step

of (h) generating a discrepancy report based on the information obtained in step

20 (8

54.  The method of claim 53, wherein the discrepancy report is sent

electronically to the transferor of the files. .

25 55.  The method of claim 54, wherein the discrepancy report is sent by e-

mail to the transferor of the files.

56. A method of providing notification that an RFID-tagged item has been
interrogated, comprising the steps of (a) providing a signal indicating that the RFID-
30 tagged item has been interrogated; and (b) providing, in response to the signal, a visual

indication on a personal computer screen that an item has been interrogated.



-41 (e) transferring the list of interrogated files; (f) interrogating the
RFI D tags of each received file; and (g) conparing a list of the files

i nt errogawed2iogw7siep (f) with the list of files interrogacedsomssep (b).
5 49. The nethod of claim48, wherein thed4Bata storage device is a flash
menory card. 50. The nethod of claim48, wherein an entity shipping the

files and an 10 et it yTHeSR&hYA BEcIAIAE 56, WiRSeiatige prdonkl @reshitdd ik Borareled @ her .
51. The nethod of claim48, wherein the list is sent to the receiving

| ocation el echetwaike and gn RED Brerrogator thatinarrogates the i 1s copspied fo thee | i st
is sent to the,receiving location by e-mail. 53. The nethod of claim 48,
wherein the &)ee{‘ﬁ%r?f'further i ncludes the step of (h) generating a

di screpancy report based on the information obtained in step 20 (g). 54.
The net hod of claim53, wherein the discr epanCﬁ/ report..is, sent .

el ectrohical ly to t%he tFhgfasthedpf ¢pin fie wherga t ez‘ss'@gmwow ndiglagpe bpxj m

54, wher ej i i ' f
P 486 SRRk o o T SR BSERSR ©

the files. I'ng notification at a D-tagged item
has been interrogated, conprising the steps of (a) providing a signal

I e A R e T
conput er scr ea;,@eérb 8h iR cdniRiereReR 8RAg bRt Bf MRFAERGS tHPsERER99730
PCT/ US02/ 17637 -42 57. The nethod of claim 56, wherein the personal

conput & is connected to a network, and an RFID interrogator that
interrogates the itemi.s connect to.th networ k 58. .The
cl ai m 56, wherein t¢%q(:e vﬁéedﬁ%ﬂf’ﬁaf %3’1”? 8&:’ ‘?e'l_%er%{n(ﬁl?eal_?’gt&ﬁg CRERISPIAR lg%%ce;‘au(rgér on
the conput er jagfRESwaRA wiidh Lhschbin MElate RFEMRgsl is@hatat, @heh habrrogitein.

will result in the visual indication on a personal computer screen, and RFID-tagged

items that, when interrogated, will not result in a visual indication on the personal

15 computer screen.

61. A method of operating a computer, comprising running a foreground

application and simultaneously running a background RFID asset tracking application.

20 62. A software program that causes a computer to run a foreground

application and simultaneously run a background RFID asset tracking application.

63.  Software including an RFID asset tracking program for operation by a
computer, the program including instructions that enable the computer to provide a user
25 interface with which a user can choose when to be notified by the computer that an

RFID-tagged asset has been interrogated by an RFID interrogator.

64. Anmedical or legal facility, comprising:
, (a) a main file room where RFID-tagged files are stored when not in use;
30 (b)  aplurality of RFID readers provided on shelves adjacent to work
locations, the RFID readers adapted to read the RFID tags associated with files that are
to be used in the work location; and

(c) at least one computer;



59. The nethod of claimb56, wherein the visual indication is an icon that
appears on the conputer screen along one of the edges of that screen. 10
60. The m&DhleMIVBO cl ai m 56, wherein the nmet hod conpri ses PCOWSI2/IY3A user
interface with which a user can indicate -4 D tagged itens that, when
interrogated, wll result in the visual indication on a personal conputer
screen, ‘and RFI D- tyagaid thd fleity SERBIDMRAers Bietipbaeiatiydonvicidd to e ompthér i N
a visual indication on the personal 15 conputer screen. 61. A npethod of
operating a ¢oapablep usedodeteuning infoimatiog ahowtdileyread hy thedpidiD weaders adiaermt

si mul taneouslﬂ)(e&,gﬁpfoggiot%ﬁ.backgr ound RFID asset tracking application. 20
62. A software programthat causes a conputer to run a foreground
application and sinultaneously run a background RFID asset tracking
application. 63. Software includjng an _RFID ass tracking praogram for
oper ation by a ccﬁ?pute?,em?pécabf”b&gglnfﬁ?lﬁaﬁopﬁlﬁﬁi&aﬁhfe{?é‘%ﬂl’iﬁgg’ﬂ%g‘?mé’ﬁ’abl e
the computer i iReRilifichetwth READ BARK BECrt bl tbE b AnEREID¢AR Cchoose
when to be notifie y the conputer that an RFI'D-tagged asset has been

i nt er r ogat ed absociatedRFItIDfilestteat rogaatan use64. An nedical or legal facility,
conprising: (a) a main file roomwhere RFID-tagged files are stored when
not in use; 30 (b) a plurality of RFID readers provided on shel ves

adj acent to work |ocations, the RFID readers adapted to read the RFID tags
associated with files that are to be used in the work |ocation; and (c) at
| east one conputer; W 02/099730 PCT/ US02/ 17637 -43 wherein the plurality
of RFID readers are operatively connected to the conputer to enable a user
to determine informati on about files read by the RFID readers adjacent the
work | ocations. 5 65. The nedical or legal facility of claim64, wherein
the main file room also includes shelves wwth RFID readers that are
adapted to read the RFID tags associated with files that are not in use.




