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Background of the Invention At |east two patent publications describe the

use of radio frqu‘m ﬁl@%@ | s ﬁé@h RNt or
.. file managenent. e i SF%% a’*gﬂtéﬂﬁm.a , ) %ﬂgﬁ%{%baﬁ et al.),
whi ch according to its abstract describes nethods and systens for

" locati ng obj ects_using el ectronic tags that are attached to the object
before it isI Fielh | ocate the object, the response code associ at ed

with the tag on at_obj.ect [.s_ent d, int ninterrogater, and th
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si gnal 5 Anot hgy sﬂééiﬁ'chl?aﬂie%e bErddiel freqifh P e ati Aaitioh GHdtbAs fNMAREMERPRA filgnd
specifically at "page Z3, line 11 through page 24, line 5. That portion of
t he PCT pubimanagehent.r ef erences 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 fili ngagabddiof tHdMvemidy ol | er detects response signals or codes,
and thus can determne which files are in the drawers. The present

i nvention is rel abbleastéworpgtent pudivaionsdes¢ribedtbe use ofradiotfygsmenSumary of

the | tion 25.A.. f enbadi ments _of th t i '
descr Hthed helempcaiindRFI Syses 1oy SoeDiminbor g BaedRentrihe i U ibaffnf o
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illustrative. In a first embodiment of the invention, a method is
provi ded f orand systemnsifemlocatingeatieats esing electvanicitagy thet aspattaghadrtpthe olgject

Focation of Bt isgral T8 iehlinbERry theadbantt itk Mot JuRHEhe b8 1"
applied. In gassei ks etdred it ah imbrrégifor, wmbiiﬂBHoR%t&BéehﬂéiaisfgnﬁFtﬁHti ddfsks

for mnimzing interactions between overl appi ng D tags, wherein the
met hotP conpihiedagstotent & sawd, o a gighaldet er mi ni ng an order in which itens

. are to be placed jf,gOutitZhIPR P piblished 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 placedin a
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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.

In a ninth embodiment of the invention, a method is provided for miriimizing
interactions between 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

a surface 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
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tag; (b) ij_nt R lﬂlbh ?ag; iang I(h[))h?uﬁﬁitaﬁngagilghmmhc%aﬁ)s?dcltidgedrmﬁﬂd' tat l‘tﬂa;asaoﬂei c?hhe Hemr ce
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~ associ at ed weimbodiindneafthe irnventibn ishat léakionearida)mspEced) (bpfentified on a list of
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of interest w i: i ne ' the item of

i nt er est and%cﬁgl%&c%%?%@f %%gﬂtaflﬁg%gg? gg{iﬁﬁaﬁr—lﬁ@fag wherein a |ight
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i 1l um_nat ed en the | D assqciated wth, either the jtem of
interédt, th eR?BHF’H}%Rﬁli:?SHSﬁS Tobafion far anitemn thaetbad 59maﬁ81ﬂs|t%f FleRsRf(@)

. 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) 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
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twenty-sixth embodiment of the invention, a method is provided for interrogating 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 élter 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 (a) 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
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i denti fying aleafortifems 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

| locating the approximate position of an item bearing an RFID tag within a storage area,

co,mprivsing 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 jtem is located closer to one of the antennas if

30 only that antenna is able to interrogate the item successfully, and idénﬁfying 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
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connecti on t HeMSeCUMRIESH(2) 8 ptarags argh & KD tageedtamstha serage aregdpsluding o

wri te | dent! G AT AR Ul bdRB L pBEL: of REDHIICR iEAROE L) AhARLARGR

to which a wri command si gna ort

embodi nent obydtéa formaifyingr, user thanbtdease bntSRFIEmggféd ftemvis (ilethe sterapé insh agd
(a) a container for_holdjng.a plur lltéﬁsf items each associated with a

bar- code; (syfagwgptb? pser sgotien .ol afosty-fist smbedimephekife yventing andREID
dat abgge ent Eysft% ﬁven %&ﬂﬁsn@{#ﬂl%ﬂ&%&%?&ﬁfdr M Emithi Héévrfté’%&ﬁé:&ah&rd

enbodi ment o al ner systemis provij conprising
(a) a contai Bgﬁafs(w REIDdagsg (1) gdtowage idcytia 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 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.



30 itens each associated with a bar-code; (b) an RFID tag associza:g?g\{\z)mgh
the container; and (c) information stored wthin a nmenory on the

tag that WQO¥WIci ent to identify the bar-codes. WO 02/ ®8F78W237637 NoOv
2005 PCT/ US02/ 17637 -7- In a forty-fourth -nbodi nent of the invention, a
met hod is provided for associating itens that are each associated with a
bar coge vm'bt h a simngl aefolﬂi»i-fauiﬁhg:glbbdﬁﬁn(fjnit gf 1he iﬁ@ﬁsﬁ,mﬁnﬁmodﬁspio:vdeg?rDent ry
.. 1n a database associating_the bar-coded itens wth the sjingle t ag.
In a forty-fiFeefiaimsoirmehat e eareasseriard w@h,ahaﬁ@wﬁba SElegtFID tag,

the'forty-fo ' t he | i | . ' |

bar code. w t b STERTR ) SR ofbredtif ah BYEPI £ BuiP b ERe L U B A ims
si ngl e RFI D twith the singlaR¥ibsag. Inl Hfostytfifth smbodiinentofthel invention) the dnethod of
invention, a nmethod is provided for assocjating jtens that are each
associ ated withhigthioedranbediment ofithenzenfiongompgises scapping sasiybarerdesyitlpa of
witing tot ' | $ b &4 .

i denti 19 y t herbgg{r@ggéés’@%kn&geaf@;tha@p g@%eﬂna?%o%:@gld@%@#ﬁ%ﬁﬁg § l}r%\?ledn | Ssne,'

the nethod of the IherfoytysdixthientyodimbnteNthe dhvention) avethod dpreided ifses
scanni ng each barcode wth a -barcode scanner, and assoclating the

bar code wi t h assRe1alingdteansghatare gach assqoitedywith abarcodewith gingletRddD tag, a
forty-eighth H:Hﬂﬁ! b ' ﬁgﬂﬁ . . : -
tracki ng systcgm | nid?ﬁéé%%ﬁf%gg%‘ﬁ?%éxﬁ%n |scltg§e , \}\%;‘rng?ﬁ%{‘g? pac?eglﬁ%o
files ®Ach i ridéntife thealvarBbdds. g ;forfhpievanth@imbexdiméntlof tiet invagion| the anéthed of

i ncludes an REID reader tgat, is conpected to a, database, for ch%gkj ng
files into arffe SItY-Hrth sebedigreatel hoyentinn comprisahseanning cprlbbaseda il a
accordi ngly; 1ARbde s I A ' | | ' i S ed
i ncl udes an RFID rea%ﬁer’f%@%gse?glﬁg%ét %ddgﬁggie%ggﬁl t gﬂh’é%{t&iﬁemow
reader bei ng cfeheBRH2¢d4ged to t he dat abase to provide current information

regarding the locatiopn of .the file. In.a forty-ninth enbodiment of the
hoonti on, e usdngr s sk e Bient oF BieiRisgtianbe Avs oL RGTIPasSHt | co

I s di sgkosed, | ; ' | EA&hch§
client T’%'i | e St{dgtrlg{ggs‘y thgg%nl %%klgfr%é]l %gggﬁggﬁﬁgf%djyggg@ @ﬁ§§€+t? lconngg@%&t o]
. 25 a dat abasean RBID tage(iiaqmtient fils stondge lacation ivcludestahdR A Dareadpe thavgsat i on

C RRich a ol { erfonnqtef o G emspriCr CREEmE HERRISHAH of e roragE e Fine
L R
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 to 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



In a fiftieth enbodi mrent of the invention, the use of a portalils

reader | . Ination wwth a storage area including a ' tem
for pol I%%ﬁgﬁgﬁg“?agged items is discl osed8 wherein i nf or%it‘/lbgn Tﬂr%om t he
polling systemis provided to the portabl €°RFID reader to enable a user

to locate an RFID-tagged item |In a fifty-first. enbodi ment of the

i nvention, theorpyéofinventany, orboth, Rrlisslosedgwhereisra user ntermegatescasRITR g2 3

NOvV 2005 WO O . 2 17637. Of - [ L&

i Sl osed, whelSriT Jickih R el RPRE timafion YR heHbte REYD Hadee foe o
item and provisdemtdrfice assaptiated with tHeeRPID fealiérgtoihlioateaslitther the itag iabeinger
Interface associated with the RFID reader, to indicate whether the item

i s being checthsgkediply asoubaf inyentory, dme difly-seconcrembedipnentebihe inyasban fent

of i nvertory.  anefjshraBpRforcheBRgHERS B or SURSHthb Bhmpilkifg e bt of
area incl udi nqapproaiiigca siobile btotdget ¢ inClhudings@askediated RFID thg;ab) adsveiating at
RFI D-tagged itens with the RFID-tagged nobile storage area; and (c)

checki ng t he ileaskiwe RFED-daggsd tents widly thetRIrP-taggedvmebile staragegired; angxu)D t ag

RFI D1 agged | el HE3pisin' it B By eRor Y 1o dshERCRETE dspeipipd
fifty-second ewigogheiBobileGtorhftcareq\iidiriof ihtéogatiBg itid REIMYagHed dicinzg I B difty-
items into or out of inventory by a method other than interrogation o

an RFI BQ ag adbisé embediment of the investipn.dhe fifly-pgeons embodimeat otibhp vention ist he
present invent]j | . A | | 1.4 re
it ended to- pehSQaR Fy SERREERE Bfs Tl of 4 Rh TR0 by SERPIARI AT |
Descri pti on ofinfchogddoawiag RFIDetap agseiited Witk e aobité stbrage afascri bed with
reference to the attached Figures 1 through 7, in which: Fi_&;Jre | is an
el evated front per <beraspectypkthepresent inventionare deseribed belew. Jbheforsgoingng

cort ain' obj eotSH gkt SR inEhdl S b ke pldf bR A AU e BRorddihd BfinAl

I nventil®n; Figure,3 is an elevated front perspective view of files marked

wth repositionahle RF] g tags in accordance with the present invention;
25 Figure 4 i Sperspective view of a device for
calculating the desj.r L1 . l1e .
projecting that | o?g{teipg%eoﬁ?‘g&#ﬁ% Qi%%r#%?&%‘%‘?ﬁ%p%}%ﬁp ﬁéeiop'rmgsae%%eh%gm es |
i nvention; Fi ghroagh 3, iarwhich:are el evated front perspective views of

devi ces for staggering or . . .
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 attached 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 calculziting 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.



spaci ng successive files to mnimze tag-tag interactions, accqrijyguie
the present 30 invention; and Figure 7 is an illustration of the
i nst al | PIRIEY3% he RFID system of the present inventionP$HUSGFY ce
area, such as in a legal or nedical facili%®y, in which RFID reader pads
are located at various positions at which files may be used bya user. 2 3
NOV 2005 WD 02/1199730 PCT/ US02/ 17637 Detail ed Description of the
I nvention Despite some interest in converting offices to paperless

clallge 1) 8o taedayeRtions are entirely replaced by
el ectronic versi opg

to rely heavily on St erind onEeTE bandilesq GHUIR ’e@ﬁssiﬁmemu?

gover nnent apgee desumenislareaniitely feptackd by eletronig Versidnd @F those dbimelts, aand
medi cal records; Al though in some instances these records are stored in
encl osé&d fi | nypberafindustrics cpnptinpgrtg relyheavilhen panes doeyneentio skxaneplesinglwdepen

shel ves of t i Fi t.S.. files ¢ be
Found 1 n_ot haF e BO0Umcl: ocehdHl Gk actREA TR b AR PugthesE rffilal il o
on carts, . or medieekedords. ANtBolghdrsomB!ihu@s thede ratardsArsstaradas eficlosdd fillg
present invention will largely be described_ in the context of files or

document s or Cabiisits in ey icases fie fas are popitianed An ppefushelves pfthedupe shown in

tracki ng ot hgr i ' ' ' t. 5 g

modi o, or r oy e FRobRHEPrLORKTso Yt 466 ARAR | BB R ATERH Bk
approp0i at e, anshiablesindrawert, chavatis,afr stdeked on tienftoors Adtheaglf thealatigusaspbetsl
out 15 as an tﬁl ternative appl.jcation. Various aspect Sbg}ﬁfﬁge present

i nvention wi Pf the @resentdnystionyall dareslyhedeseribedn s Gogiex op decumsniiis
f di i | Ie i 1L o ' : |2 . (1 2 40
eatures dasssihythg bl & ol HiglFE S BT bY wlIRUALGE, LBRE iofiCicRidine

conj unct i on bodkshvitleatapes; dpticallytreesrdpdiedia) br tdtaibitelns pallgts, contaivery ok hus
t he headi ngs %re i ntended tqg be _ 20 a hel pful qgui de, naot a |im¢ti 21?
boundary. Us&hgfassels as|agpiopBaisgwhether eriat eaethef thesedismsds gpecifically called out

interpati onaég%le &I_H?R,&gh@&&iigﬁt I onal Tel ephone Union and in the United

States by the era ni'cations Conm ssion. These entities have
assi gned di f f er enVarieng sspedts bithe presehtriavargivatwitl besjeseribed heheatld icértain ent

ol
-

uses, with one jdentjfied use being for Industrial,_ Scientific and 25

Medical (1 SNyeadIBsbelor, Gatpersqns o &a%swbmaw@gﬂmiﬂ Ammediately gerognige sk ge
e U CTTE SYStEl _ N s

Soner and o SR (RRIESRerifka RBRL ARG i aBtifibs np bBSCH B Bh-BSh

tol erances, withtfestyiet énvtiverypapef diie dedctiptioh, andi thesthe heddings &y ftended to be

operates outsjde_of the frequency range assi.gned for devices of the type
repreégnt ed ® gl? %&%amlﬁé oynda¥ense for operati on nust be

obtai'ned from t heyge 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 frequeﬁcy

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



30 goverm ng body, or the systemw ||l be restricted to operatzng gt

0 zurﬁ
severely, %g}@%g signal output |level. The present invent |P?+
rel at es 8 A1 y to the use of radio flrequency i denti catlon RFI D)
systens in docunent and file nmanagenent, & subject to the 2 3 NOV 2005

WO 02/ 099730 PCT/ US02/17637 _-10 reqgul ations described above. One of the .
assi gned fr edemvrtians deseribedgbaymp| O@%.?f@ﬁ§SSIMIf€qqu§WP$ @ISM plications,

13.56 WHz, w y\@% I ]% ,rh&ulgh
ot her assi gn‘ﬂﬁ?@ﬁe%gl eshgkllfss}? ’for éF?('%ﬁ %ﬁ.gvéa Fong aPJ wor k 7
for the subj &z iThoaghiotier adsigiied ﬁéqﬁemcieswxes‘te?dsrrmm @pplidaaoﬁsmjdemuld work
I nvention because it, 5 allows for short to nmediumread rang

potential |y ifordheawipdtdnyenion b:radEHZ tﬁrpf%feffﬁééqfdh@ sléamtﬁgvm@becaﬂse it
S bel | |
St el T 2 1 AL B A S S v

desi gnation m‘laagnntreadlppg @r type of RFIDtag 1is actually a conbl nation

tag that includes an RFID el enent and a magnetic security elenent, and
is described in U S. Patent No. 6,154,137, which is assigned to the

assi gnee of the prIesent§d1§1¥inlgilg’8tT§§ RFID tag typically includes an
I ntegrated circui unt of nenory, a portion of which
maybe used by the REIMUfagsbtlabéls dfe thadeby v&ione hiaabfchibrineluding Tegas he tag
(and perhaps_lock it to protect it frombein agi changed or overwitten

°p

and arlét her pritumeRtoef Dpllasileras wwderthe design (T ek Anagherdyps;af RFID tag
addit1onal  f QY DlorhBinkish f g%atmcﬁude@taﬁgiﬁbre‘ie@éﬁt%g&dta h3gRRE kNP Y

connected toO an a tenna, as al'so shown 1 n el ves

ener gy from aleamemt,camdds descaibed bk Pateint Nos6, RF4 ,E3E vehich is assighedierthevel |
known in the art. It is this backscattered 20 RF energl'u t hat, provides a
signal that AsSEeeidhs pregendynveatipnt AnRdgRitag typicallydgelndesan isgeated circuit

f t :
RFI Dt ags man e Mt e, b Bardoh SF oM ind e hecd by BedraRBlcEL
the Tdg-it REd Writd egtain iformstiohasalte tap $iﬁde&hdp@ lookhiit edprojeet it o beihg. 56

MHz. RFID tags maé be assomated with or applied to itens of interest, as

descri bed 25 Higsd Or oYRRVIItER) ma@méﬁra%meﬁﬁéafm may he Hsediay # pushaser tone
k f
per ceptt oi & re T kol (e B, the Bror B AR PHREI pomneptod

it would be poasaftesnd, @s ako8héwn iRFigird 2, ek redeives RF eficrly fiden a soutiands
inserting an RFID tag into or applying an RFID tag to an_item du“qag its
manuf act ur e, al§e bapkssaters Sdieneegyismanhes welldawsuia thoaddiids thiy backsqafered, |

pal I etyy cart g 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. o
RFID tags may be associated with or applied to items of interest, as described
25 z-above. 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



K As the difference between the inbound signal freque

col or - coded fi[e folders are used to hel p users organize re(i‘(ér . S
may be u¥OPABP73at egories or sorting. An RFID el enent colfHU5& % bedded

or added to the color-coded |abel. A separ]ah’e color could, for exanple,
be 2 3 NOV 2005 WO 02/ 099730 PCT/US02/ 17637 -11 used to indicate that a
file has beenusedhy irdicatt thateafilerdyps bhert canverked, Meanipg dhat|an RIFIDnag or fabehhas

FSt el £ e aSavERle §SRa SRR Aty Rl Rentrt Bitoet e Hifing
- folder vere s@ndendidnand WHGIHSE diehd) Badabhldried, I dfoladwsry sold wite RFI D

tag could be pre-programmed to 5 include the color-coding information.
One pot ent i al eabedied RFTY capabilitygthe gndmasyonwhe RFERFap conlisbepre-pregiammedda

the itens are very thin, or nore specifically when the RFI-D tags are
over | apﬁgi ng éﬁguﬁﬁﬁleacﬁkﬁ%?g%%f% P 1 el pl anes. For exanple, file

rooms such as thos@népétedtial ﬂifﬁbﬁwﬁltﬁggiﬁ@ﬁeh@@iﬁk@ﬂf'ﬂaggciﬂ dREr 4ABh BHeni N
many papers, but may also contain thin frles that are 10 enpty or contain
only a snal | lamsae very thaper morg specifigally when ths RJAD tagsare aygdepping #nd iRF| D

tags, then t I v ap. whenc.for_ex h I r

stacked in ARprrORaE BRI Bl F oo oS B ol BN ADR s |
can becone " dithiy mi¢hidettifick filds @ohRgahEn{aay ?ﬁﬁﬂbuf ﬁﬂa% aleb Yomdaimthn fildk kHat are
i nterrogator (or reader). This nmaybe eferred_to

r erein as a "tag-ta
i nterak®i on" S5RRIYI0E RONtYinORbLR Swal Rpmyer of ngperso lfindiyiduabpages aﬁaﬁagg%uwiﬁ?
scientific t ' lef f . | X, ' d
That ' tvo RIS ILEE ROk OCASOUAR bl What for Splel thd faplfs @F Bk
t uned reson?tihIag)ilefdreq]f]l@mﬂyinm‘ﬁkh@Vﬁﬂ?RﬁM&g@ﬁv@hph&xbﬂgan ﬂ!mnddliéﬁcﬁlt to ]
ti . t t .RFID t ' ' r.ent nt
oper at i ng  r dGGEREFSET re#d Teljehl sy REILHATOEagE o rotdib TS By of
more or |ess LRhakdldnetinMsza ‘ftﬁ-lt ihfeREbn* Elgglreggemﬁﬁt @fshi%& bé®ound by

frequency), the tag 1s less e ient In a I ng ener gy mt he signal
em ttekd by thay prRidlarecdrtific fheeryepardiye thecause df that diffiqdty, &ds beliavhé that

great est when the tuned_ frequenc of the tag majches, the frequency of
_the reader, 3?78%@ ﬁaﬁﬁ@(‘?’eﬂv%gpt% O'E‘Erc'iné}ég eéﬁ“&h‘@ th, QF%%B%“’I%t ween
the inbound sggghcy 6RALEREANE hit1GH. ka‘eﬂ‘{ﬁé‘faéo&ftiﬁg yﬁteggélwy of tRE &k f

30 box-sealing tape, shipping |label, or the like. In many file 3 X

d the tuned 25
frequency of an REWP tagns diffesmnt thenithe opaxating frequencit of the systerhfor akamplecét a he

R R NN TR RN R
i nteramion PR, thOR 15RIsE @EGPént PN SsofiThE ener Bl HE AR sRnhP&nitRE by the
interaction is to reduce 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, br 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



degree to which adjacent tags overlap each other. This can be dp§igypg005
systematt(q;@lt 0 staggering the |locations of RFID tags S0 wth
file folders by ddzgumants containers, or other items so that ﬁé('?sﬁ‘\(:/&7
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or on a 20 re 03| on t |te such der,, .so that
the tab can B l'r'rﬁt\/ g f)jlla bglPPg %Rypé%w ‘Héxﬁﬁ"}t#@f’&%‘% These
tags coul d beegogitionithle @tkdive, Qlﬂﬂta*shl(ﬁ)sb(hﬂhesﬁdsdﬁed BA répdEiticRable 1dkRls ¢iqyabeON
of the itemto which they are attached. Alternativel RFI D.tags can be
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user coul d | GRSt AL HER BN s Ook R HERATD Sl in Gm SY St e

woul d | ook i nt’o a ase o W rec e filed

near ?]y_zo Thﬁn regositionabieedtl Grpfiei@n) esct asanfileduldér,io thatthe t&d:aﬁ bE nid\edusar
to affix the
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 monitor, 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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shelf, so that the RFID tags woul d then al so be at different |ocations

rel ati ve to epgsitionmdipceetfiles préemnld ﬂbélffmﬂé digjanses from thg fiopbedge of the
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of the positions of adjacent itens, and not the positions of the tags on

.. the Id ems.  Arloeations generaldy)dhatandy pervit altemating lﬁemsépé@tmwﬁeé pdwl distanee ngp
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i ncl ude a bungeposifioss sfludjdcest itedhd, Iaﬁdnadﬂeﬁomoﬁshﬁfmémedthdlmgr f or med
in or on the tagged item that prevents another item from being closer

than the specifi edARPHPTWAY 9 agddsess dhe tngriagintaraation molpkmels ﬁ@p@émcmy@r
mb h
ol dor 20502 ikl B ol P8 ocklifis bR G e U Beh e ARLAVIEES. For! N

bunper . Anot heamide, eb¢h f@gdéditera @6®ld 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 having 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 left-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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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 sufficient
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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nodi fying the on-chip capacitance at the input of the tag RFID 15
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than the selected interrogation frequency of this exanple of  13.56 MHz,
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frequedey of dndérave anleffectivediedubscyariows lapproRingdtely IflrdElizean ytill be whi ch

tags are tu neigierr%rg]gtezl %‘}9, aI l%\{\geg I\/fc}{zeﬂfjﬁ)nfe%dgrt. 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 including the frequency range at
which the ';'eader operates and the type and form of the RFID tag. Moreover, different

25 - test methods for determining the frequency to which an RFID tag has been tuned may
produce different results, and accordingly it can be difficult to state with certainty thata
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 ||l um nated Wien Interrogated As noted above,

when c&hvent ieffest. RFI D tags are interrogated, they emt a

11 RFID Tag That Can be Illuminated When Interrogated
As noted above, when conventional 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 iﬁterrogated.

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 LEb 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 the RFID tag i)y 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
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ot her words, t hat. ave be Ioca d ul d .he |IIumn
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]
“ - location either frominformation contained only on th e%’mg or froman

exi sting dat #Baisand gbtainingitplosationoeithst ﬁpneuﬁvm)atloammamedmmon theitag, or
cort ai n descii PRI BueoeRr Rehr A ERIPBRT Bl o s Ba o B B o
any i0ons t habrradtdoddtiohe e rédyte@Bmbodi@ivng items that meet a certain descnptlon 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 example, 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 tag is
associated with each of the items and with the common container. For éxample, 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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to poll in a sequence specified by the user. For exanple, if one
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 Storage 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 i‘requency 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 pbrtion of the storage area, while other areas could
poll RFID tags more ﬁ"eqﬁently. It should be noted that this embodiment of the
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the marker, it can then determ ne ) . . .
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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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 thé 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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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 iﬁvention is that of masking RFID tags from
interrogation while the items to which they are attached are in a stored position ina-
30 stbrage 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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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 '

For some applications it méy 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, bu;c 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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counter when the item is checked 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 suitable
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. :I‘his information could also

simply be stored by a software program for future use. An example may be an area
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. shelf having a certain file for a certain person is specific to that person, whereas 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
bbth: 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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ation From. and Writing Information. To Ri

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.
 Inanother 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
infomlatibn. This information may be useful in tracking, for example, cycle time in
30 processes, efficiency of one or more people who work W]ﬂ] 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 multiple locations (as opposed to in a single file room), and are networked
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Portable RFID r aders are djsclosed jn pate public ncI d| ng U S
Patent No. 6&%® remveheir%eda%%q gmedig ?ﬂar%oé’eaﬁ@ “6? esent

i nvention. Oc}ﬁf k& &;VB &i’"@ﬁﬁ

handhel d rea erongl;aﬁ%ﬁe ?ﬁ%e ﬁﬁ%ﬁcp gggp%%&&t—%ﬁgr@'eog an aiaﬁt%lgrnna a
proce fsJEQ)r : ﬁ abgpitery Tfmrwn?nqnnczHrons systiny could alsodir stead msluﬂaa wixefl (Ethf&'eﬂ)
'nter ace t algnlpfro(l?\é)lcc a%g{n% ormation. erurggt{'lo&) of trrgx(lzs clar\z{x(ral% 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 HandFEra (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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reader, or a renovabl e data storage device, and_ that information can be
upl oaded to agrshbarcode with a barcode scanner as the item 1s 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 associate
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 bé 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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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 moved 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 personnel 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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shoul d be t atcsmputer thatistitself Epellest’ by agether computer on demand. The multiple RFID
readers could transfer information to a computer by a wireless network connection.

VL Transporting RFID-Tagged Items

25 The present invention also includes within its scope a mobile smart storage area,

such as a “smart cart.” For convéhience, 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
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a conput er di g%cl)(t?;} ofe Soldiers when they are deployed to a different location. The list of files

| ocation. By nonitoring the activity and nunber of files det ectﬁz% iﬂp)gat
e

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.
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t
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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 pfovided 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
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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 RF]D-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 personal 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
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itens, but prgaeldedstdbade@ontaiias, (RETD-fapgetbvehitdsh) asdirdiltd. €s havi ng been
defined or confirmed by the user). In another enbodi ment, the RFID
system coul d, when a given RFID-tagged item has been interrogated (for
exanpl e 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 exanple, and

wi shes to place a 30 hold on that file when it is next returned to a file
room smart shelf, or the Iike. In another enbodi nent, access to a
personal conputer 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 "energency-return" itens and the
nane of the 2 3 NOV 2005 WD 112/099730 PCT/ US02/17637 -33 person to whom
those itens were checked out. This systemwould tend to insure pronpt
returns of RFID-tagged itens. Although the description provided in this
Section VII has been exenplified by RFIDtagged files, the inventions
described in this section could be used in conjunction wth other

RFI D-tagged itens, such as |ibrary books and nmaterials, nedical devices,
pal |l ets or storage containers, RFIDtagged vehicles, and the like. 2 3

. 'NOV 2005 -34- CLAIMS 11 A nethod for interrogating a storage area that
“includes a nunber of itens each bearing an RFID tag, providing at |east

one antenna system positioned on at |east one shelf in a storage area,
and providing a polling schedule for the at | east one antenna to



poll the RFID tags, the nmethod characterized by preenpting the polling
schedule to poll a designated portion of the storage area, prior 3K 1085
at least one antenna polling the RFID3stags according to the polling
schedule. 2. The nethod of claim1, mﬂerein the nethod further conprises
the step of: providing a user interface associated with the RFID polling
systemthat enables a user to alter the polling schedule by increasing
or decreasing the nunber of tines a ortion of the storage area is
polled relative to other portions ggﬁéggggtorage area. 3. The method of
claim1l, wherein the nmethod further conprises the step of. polling

desi gnated portions of the storage area nore frequently than ot her
portions of the storage area. 4. The nethod of claim1, wherein the

met hod furdher iAnoicthiskfoauntsmegating 8 ptosegel arag thatdnelydes wurmbct pbitemeeaghhe

based on | FiSiRe? B THeREr ENIITE 8F IRAoTE FUETS: sYRIE: REETIBEFDA of 38 one
wher el n t g if GANGHGplreh P okmgﬁseﬂn%sscﬂedaxbe ¢ (HTRGEasP bk bR At

have been renbve or ret rtion e storage area.

6. The net poM tigf REIDtags Zthe Whdhed chaidrweﬁzeewe;ﬂeemlman I;)bnamg%enammo?ontdﬁe

number of people who have used the portion of the storage area
2005 - 35 7desigratedportionf tb¢ atiomgt arggh priet 19 theeat hesshone antenracpollingrthei RED

the steps rowd t of items for a user to |ocate; and
(b) alteri ﬁgkpﬁﬁrgg&t?ﬂbe ‘t'18 first poll the last-known |ocations
for the itens on the 1 ist. 8 The nmet hod of claim1, wherein the nethod

further conprises the step of. (a) nonitoring portions of the storage
area to deRect Jteimethpd eafhdlajin) lalwlverdlmghe tmethod | further soinprisdsetheasies ofn

e e Sl i nmmoiah b i R ol o e P en ser o
Stor age. ar B8R poileRntde BiheiRksips PcRbhsfe R TUEEEEY Bl e pftion

pol I'i ng t hef thetstsragcared Rdpdlled réleeVtoithdtporesireTdh®storagPlapacd. 10. The
nmet hod of claim9, wherein the entire storage area is polled periodically

to obtain a census of every RFID-tagged itemin the storage area. 11. An

RFI D pol I'i gsy emt cl udes an. tenna system for ing REID tags
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4, The method of claim 1, wherein the method further includes automatically polling

designated portions of the storage arca more frequently than other portions of the storage

arca based on information determined form polling,

5. The method of claim 4, wherein the frequency of the polling depends on the
number of items that have been removed from or returned to the portion of the storage

area.

6. The method of claim 4, wherein the frequency of polling depends on the number

of people who have used the portion of the storagc area,



In which portions of the storage area are polled, the RFID polling system
characterized by a user interface that enables a user to alter?8WNV 2005
pol ling schedul e by increasing or degseasing the nunber of tines that a
portion of the storage area is polled relative to other portions of the
storage areas, 12. The RFID polling systemof claim11, further
conprising a detection systemthat detects activity i-n portions of the
storage area, wherein the polling schedule is altered based on

i nformati on provided by the detectjon, syste 13. The pol]ing system of
claim 12, Wher eiTheimnehed wéclaimoh Whefﬁlﬁe‘)(‘ﬁdﬂ%%%mcf@ rises ﬂ'&"}r Wr{ﬂ g‘?’)al
to the act Ipl\'/olvtlc}/mg SURE LF Stems for a user to locate; and (b) altering the polling schedule to first

poll the last-known locations for the items on the list.

8. The method of claim 1, wherein the method further comprises the step of: (a)
monitoring portions of the storage area to detect activity; and (b) altering the polling

schedule based on the activity detected.

9. The method of claim 1, wherein the method further comprises the step 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 or replaced.

10.  The method of claim 9, wherein the entire storage area is polled periodically to

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

1. An RFID polling system that includes an antenna system for polling RFID tags
associated with the items stored in a storage arca; a controller for controlling which
portion(s) of the storage area are polled; and a polling schedule that designates the order
in which portions of the storage area are pplled; the RFID polling system characterized by
a user interface that enables a user to alter the bélliﬁg 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 areas.

12. The RFID polling system of claim 11, further comprising a detcction system that
detects activity in portions of the storage area, wherein the polling schedule is altered

based on information provided by the detection system.

13.  The polling system of claim 12, wherein the alteration in the polling schedule is

proportional to the activity detected.





