-1 Radi o Frequency ldentification in Docunment Managenent Technical Field
The present invention relates to docunent managenent and fil e nmanagenent,
and specifically the use of radio frgguency identification systens for
docunent and file managenent. Background of the Invention At |east two
pat ent publications describe the use of radio frequency 10 identification
(RFID) systems fRﬁditPFr@q&Ten@;vl!‘ eifiedio8 T DoclifertMirgdneatt = No.

5, 689, 238 (Cannon t whi ch accordlng to its abstTtact describes
met hods and systens for |ocating objects using electronic tags that are
attached to the qbject before it is stored. To |locate the object, the
response c&&émﬁﬁﬂéﬁiﬁted with the tag on that object is entered into an
interrogator, a e tag
to om t a sound s achi bR RAkRlce 15 B ferd nBcrl O ppf B Enagkabcnl

appl iscat i oni\ébédifichlly $he uaruf ra&p&eqﬁmhdlmnﬁbamg@s%ﬁls for decubderit ndfilgh
page 24, ‘line 5. That portion of the PCT publication references a filing
cabi net ha/#g8eRsiter s, 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
control | er Bhekgotusd ofthp &meeationi gnal s or codes and thus can determ ne
which files are |q t he drawers, .The pr.ese i nvention i,.s related to
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whi ch are sunmari z W. This Itsting Is not Intended to Imting,
or represdNu ét&SQéSBf(CaﬂmncJ:aam,), which acenpding ité itsishstmet describes methodsst
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consecutive Items to which RFID tags are applied. In a second errbodl ment
of the i nvémtiobject laenbtmdtq anptemogdbd and the inferogator mendsrat sigrad thab canses

bet ween ov Ia ng..RFI D reln the nmethod conprises the steps of
(a) eterm%?‘ﬁtﬁg ﬁ‘%ﬁﬁcfg}m‘; r?g\ﬁﬁ%]ﬁ ‘itens are to be placed in a
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 placedin 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

i nvention, a nethod is provided for niniq%;ing i nteractions between
over | appi ng RFID tags, wherein the method “conprises the steps of (a)
applying RFID tags to itens; (b) providing information in a S database
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i nteractions between RFID tags, wherein the nethod conprises the step of
provi di ng a QuerePPINERFII) s @z mimmizdi cati on of nore than one | ocation
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t he i nventi on, S provi mnimzing interactions between
RFI D tEgs as®RIDahgdanvbé locatt anemtiteni.ens, the nmethod conprising the step
of providing a surface on which the itens rest,_the surface, including

structures that pB&is¥tBsmbadimensof thednyemtiopesn RFIIR tag smeovidrd, Gipprisiag an
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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 miri_imizing
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  asurface thatisa 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



successive file at a different vertical position than adjacent files. In
an el eventh enbodi nent of the invention, a nethod is provided for
mnimzing interactions between RFID tagss associ ated with adjacent
items, the nethod conprising the steps of™*3 (a) providing a surface

adj acent the itens; and (b) providing a structure that positions each
successi ve i {@mpravidingd furface adjatent theatemst agb®) prostiding astrupirgihat pesitions

item In a twelfth eoxbodi nent..of the invention he ..el . di ment
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activated when the RFID tag is interrogated. In a fifteenth enbodinment
of the invenarearof the REIThiag spas bo minithize htsractigenbétivgemthedhFID tagiand another
associ at ed % n RFID tag, the nethod conprising the steps of (a)

I nterrogatin &RFI D tag; and (b) illumnating a light source

associ ated W th afin h #aftecAtheenioditientidf @8 indéilioh)gh RFIIDtda prévidedlineRiiing
that the RFID tag has been interrogated by an RFID 15 reader. In a
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i nt err ogat es agdoeiatddvidt agRF(D aga tieanethodh t@mpriding tHe®epsiofda)inteptoghtingcthe on;
and (d) adjacent to a msplaced item In a seventeenth enbodi nent of the
"nvent ] on. . aREIPHeR and (DriluminAIng liEhbeplaea apor#iEs it A4 aast are 0ighaiiemn

for an item & %F?IB fi. . - VY] item
adj acent to ?ﬁeﬁﬁgre g?&é@ﬁaﬁéﬂ@gﬁﬁg | e%%%#r?&%@gﬁg@ée%ﬁ%wﬁ an RFID
tag; @b5) i nt eradeqdhiawixttdieh Bbbdingg ofthd ifvehtion, ltheritaatoftge Aftkengdiit sour ce
associated with the RFLD tag to indicate that the desired | ant ion_is
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RFI D-tagged item._being adjacent o the desired.l ocat, on.
99 Inase entee{'x em odtimento the hlventl%n, amf:thov:i~I 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) illumiiaating 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 itemn 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



In a nineteenth enbodi nent of the invention, a systemis provided for

| ocating an itemof interest within a container that holds other itens,
the itemof interest and the 30 container, each including an RFID tag,
wherein a |ight source is associated wi t ™ ¥he contai ner wher eby the |ight
source may be illum nated when the RFID tag associated wth either the
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interrogating a storage area th I nc er of ms eac earing
an RFID tag,of thhmwattmdepmdponmengumm of peypsle efho(lmye pseﬂvtheldaggaatprbl i ng
schedul e for |1ing the 20 RFID tags; and (b) preenpting the polling
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20 RFID tags; and (b) preempting the polling schedule to poll a designated portion 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 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 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 (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



25 user interface associated with the RFID polling systemthat enables a
user to alter the polling schedule by increasing or decreasing the
nunber of times that a portion of the storage area is polled relative to
ot her portions of the storage area. In a r%enty-seventh enbodi ment of the
invention, an RFID polling systemis provided, conprising (a) an antenna
system for pardaiisipoliRd ielatiag $o atheoportivnsiofthe Storagsmsea. 3@ astvmbyieightha
storage area; (b). a coptraller. for cantralling whi.ch portion(s).of, {he
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storage area ?ﬂ?’ﬁ&tﬁt‘sﬁ‘?"} Waerﬁ’()g;he Y]e@?"é’ﬂtt B Altegton i thy A0 B ﬁ?@ieo&ﬁe
activity in poédy-eiphttoémbbEinfnObAGe imVeBfion RSN ohdlqo tROAdiivitg deehieglul e
is altered based on information provided by the detection system In a

t went Woni nt h enboln arthirtietls embedimentof the inventien,z methad iivprovided Her godling ng

schedul e of went.y- ei ght h .enbadi nent .of. the . Jnveptign i s

or opor t 1 onal RFDAEEeA ifemsy Eon R T8 of () nroPding S St taetsd fomaieer 9
the inventi offocae; ami (bQ?oil&gﬁh@Vdsdﬁﬂovﬁ@Ioc@@édsifﬁﬂme%hﬁ'éxﬁﬂﬁﬂﬂt pric®i® the user
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20 database including information identifying the current location of each item within the

L

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 drea.
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’mprising the steps of (a) providing an antenna on each sid_e of the 1tem, the antennas
bcing 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



storage area; and (b) updating the database using information from
polling the storage area for itens being renoved or replaced. In a
thirty-third enbodi ment of the invention, .the entire storage area of the
thirty-second enbodi nent of the invention I's polled periodically to
obtain a census of every RM D-tagged itemin the storage area. 25 In a
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that an item has been chec ed-out exceeds a predetern ned anpbunt of
time. I6n a t hirty-Ieiaghbttietteerhbeliiment ofithe idveniion ersystem, is providedofor RiftBttagged
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20 system is provided, comprising (a) an antenna system for fransmitting 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 dirccted.
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 ﬁvith 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.



systemfor notifying a user that at |least one RFID-tagged itemis in the
storage area and awaiting the user's action. In a forty-first enbodi nent
of the invention, an RFID 20 systemis provided, conprising (a) an
antenna systemfor transmitting wite conménd s gnals to RFD) tags; (b)
a storage location for storing itens of interest, each of which includes
an RFID tag; and ‘(fok fmy%mmbbﬁmehmfdhemm,@mmhnd1sqnovldedfte
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files each include
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



an RFID tag; (b) a patient file storage |ocation includes an RFID reader
that is connected to a database, for checking files into and out of the
storage location and wupdating the databasejaccordingly; and (c) at |east
one office in which a patient file is wused”includes an RFID reader for
detecting the presence of the file, the reader being, 20 connected to the
dat abase to preRquyef myentery, or hews irdiscdesedeyherginyusern intergegatesan RYID g
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itens into or thwoughf, inwhiehiory by a nethod other than interrogation of
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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 calculéﬁng the
desired position of an RFID tag on an item, and for projecting that location onto the
item according to the present invention; |

. Fi gures 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.



descriptions are intended to be exenplary, and not Iimting of the scope
of the clains. 15 Description of the Drawi ngs The present invention wll
be described with reference to the attached Figures 1 through 7, in
which: Figure 1 is an elevated front persgctive 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 el evated
front perspectddr&tetal S EddY with repositionable RFID tags in

accordance with t S ind fﬁﬂ"e{l : ' | dAYfh
perspective view of Eéaew cltlaﬁe?égr?ﬁ%:a cu é‘?idéggﬁ]@ P%gl%rgs?ée}}jﬁ}pom tfsgﬂfv‘f)t?man‘
RFI D tag on paper decumernisl afeentipplyrepldced by tehaxtroheoatsians of those tdhenmerts m
according to the present:invention; Figures 5 and 6 are elgvated front
per specti ve ngﬁgrpqﬁm ELontyle tgtrﬁléfd’gﬂ’ OB, PapeX Jgeypepts; E%%el%’é‘c Fes
to mnimze 5 QL S hfHeh : rYolh 4 I on;
and Figure 7fa?\§oig?r¢}9?,l Bst ra%ltl %;lﬁ%lf Q’%ﬁg f@ﬁ@?gﬁt@gg’@%ﬂgéﬁﬁé’ %%mélgﬁ em of
the present medicehtecomdsi Althougifihisomedneances tisdse ascords ade storpal in enclomdi flilg
facility, in which RFID reader _pads arg | ocated at, yariQus positions at
whi ch 111 es FRERGE IEUHYISEes RUPs alsRosiiionad BBSBFT Hhel'sA obioe e ShAYEHR: on
Despi te somerpigiie].ePochile® BiEfiles B8n 9isb bE $urinRARE 1daASnES MW BATEN EKS N
whi ch paper docunents are entirely replaced by electronic versions of

t hose 18ocunesndtables5in duamtreronodarts ehustacked on dentlooru dlthouglethe vasdiaus dspedts
paper docunents. Exanpl es incl.ude w of fi.C over nne agenci es, .and
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I n many cases the files are positioned on open shelves of the type shown

in Figure 1bodbscvidentapesoptitallyerecondad aledin, ioe retailiitems, palletncgontaias,ioons,

oor . At nobd SRecvarbBrPaley Beltle o R Radn ofefTicriyja s R o e

| argelty be dgsgi Aleesative dppieiont ext of files or docunents or both, the
i nvention as shown in Figure 2 may be used_ in tracking other itens
i ncl udi ng 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



books, video tapes, optically-recorded nedia, or retail itens, pallets,
containers, or other assets, as appropriate, whether or not each of
these items is specifically called out 15nas an alternative application.
Various aspects of the present invention will be described beneath

tain headi ngs. bel ow, ..but di Kil.l j 4 owil
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bei ng for | naeesium aeadispspeadi fic and 25 Medical (1SM applications. If a

system operates within a frequency range assigned to that category of
application, as well as within certain power and signal strength

limtations and interfeqRieeapéldof TRGUENCY tol erances, that system may
operate without [1cense. a system operates outside of the frequency
range assi gned foRIB/iageer labels are madeby vasious umutagtuggrstineluding Texgs ei t her
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use of radio frequency .identification (RFID 54sg}s}t ens in docunent an

file managemghment.qandipfeseribedin HeS. Patsnt Neu s, % veluele s assigneedke One

of the assig re | f .SM | L ons i | ] . D,
s 13,56 Mo Sl S ARERHeS ookl ARRAD Tk Bty dRiie B mleiinl il
ot her assi gnetlf 4 esttiin ametntof iémby a Poition dF WHichambp BS uselibyvhe nthnwiiclurer
for the subject jnvention, 13,56 Is preferred for the subject

NPz
i nventlion bedawsite certain mipanaionde thaae (andpeskaps doslyié sprotasy from being

potent oL RGBT oo ) el iy oFSAMATHESBE LR Pl v
manuf act ur er stordadditibing irfxastiddiol the tagy IThe itepfatddidcat id pastivelincidmettoe
designation "Tag-it". Another type_of RFID tag,
to an antenna, as also shown in Figure 2, that receives RF energy from a source and
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. o
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 tﬁe 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



Is actually a conbination 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 assignee of the present invention.
An RFID tag typically includes an integraf circuit wth a certain
amount of nenory, a portion of which may be used by the manufacturer 15
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col or-coding information. One potential dlffICU|ty In tagging itens with
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when the RFI %B@tﬂﬁe{?ﬂeﬂc? E{Fﬁﬂ)@&' 18% tﬁ&glj.gﬁ 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 interac;tion 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, or 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



approximately parallel planes. For exanple, file roons such as those
shown in Figure 1 nmay include thick files containing many papers, but
may al so contain thin files that are 10 empty or contain only a small
nunber of papers. If individual pages are tagged wwth RFID tags, then

t hose tags al.so may, overl ap when, for exanple, the rs_are stacked . in
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to position
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 1o 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



each tag. For exanple, if one tag is positioned at |ocation A on an item
the guide 5 (which is defined herein as a physical device, not a display
of information on conmputer screen) nmay show positions A, B, C, D, and E
so that the user can sinply select the neiB-successive position when
applying a tag to the next item It should be noted that incidental
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cal cul ated position cou be transmtt a devi ce that wou
aut omat i cal | yloeptidng geheratlglthathonly @efifit aliqynatprg itenes todesibisearted a full slisarice into
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used in conj unct i oAnoilehway {d 8ddress 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 anothet 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 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



random filing system (in which files are not placed according to any
specific filing system such as a nuneric or al phabetic system and thus
may be |ocated anywhere in the storage argg). Itenms may al so be arranged
so that the tags are in essentially identical locations 5 on each item
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m ni mAA t hi cldesgmingtianthas les toemother trabodiment 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, ifthe
“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
fo 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



enbodi mrents nmay be used for itens having different forns. In another
"spaci ng" enbodinent, a rigid portion could be built into the bottom of
each folder to conprise -14 part of the bgltst_om and enforce the m ni num
wi dth, yet allowthe rest of the folder t expand as needed to
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enablin successful interyogation, of the tags by the RM D reader. For
exanpl eg i f (Ipsonant frequency {ouger than the selected inte%roga%{on frequency of as 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 including the frequency range at
which the ';reader 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 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.



i nterrogation frequency of the RFDD reader were 13.56 Nfl-1z, then the

M D tags could 30 be tuned to 18.5 NIHz, a frequency at which it has been
found that a voltage sufficient to enablggtag operation may still be

i nduced into the tag, and be readable by an RED reader operating at 13.5

6 NlHz- If the | %qeﬁot%g%ﬁoﬁgﬁe%rﬁheoﬁgﬁfj@m%h?oﬁeofto%%o n gzﬁt:ag ; Eliction

files are tagged ags, but € No papers a erefore

quite -15 thippoblenik topesvidpptag thit Hak BetehSportisaein wcsidndsggnd p@ferably two
interactions that _|owered the effective resonant frequenpcy o sonething
in the range g§nerally perpepdiculargtanase Horpramplecaies maiberovided that cap havane

I nterrogate t} ] t £.a0s
tuned to a sonaanshifPy AERNEHa! Sorsh T JHE SE6S ng MeBbnd ol piisod
suf fi cisent | y atdngsthe bsttond GHoriadinel portibe o fHedilt folder, cRieib stayngven i€ dieerectjcabf
the tags is sufficiently clqgse to the output frequency of the RFID
reader t hat Pﬁ@‘WPﬁ%ﬂé%\%é}W@éFPedb W@P&@WQ@@HWPB@/%SW%BM thable
One net hod f gf, HpiD ' frequency is to adjust the
nunber of tu(raﬁs on ﬂtaﬂiee t%@#%%%‘%ﬁ?gg‘éggs%%k%hanges t he antenna

i nduct ance. Becaudm an ddiititrer] erpodapert of tredrvéndionnabdted REIDpgt ¢nudd be he

resonant frequen LS ch ed. Usually.the .nu r of turn as to b
decreased to F?\Vdﬁéa‘b%t ‘Y‘Hﬂg 83‘?8%533'%%??@9@ Hb’rfﬁFWé'Fs’tlgE?ﬁiﬁ %&@eﬁdﬁg ﬁad a
modi fYgng t heif&ent' AR 80hetikiEIHTET tos hOfSH Bletdr™ProGRiniZeARE Extertth S

can be done by adding an additional physical structure, such as printed
paral | el net athigh aljswent tagowbhld dvegapeichrtherovhendtiey yiengplabed omfitehi Por

capacitance at_the input of the tag RFID.15.integrated circuit. It.is
S0 possi bl EXABP UL SR RAYS Bh AP RICDit ) AT, SOPmALY, Whpre i
ordinary ski lahtehfia b&tnciytis WitfdreRNBASGE 3h@nkd BedRARLS Sadjiop® i, dnads

be tuned. Itai S ba(‘a%i evegtltshat r?ags t hat coup??a W t'h a?ﬂ];acen%@t ags a(r:ll-gﬁg

exhi bit an efgeeerellyhas adifforeahanttnraggeomeiryl fowe cachhether. hla this veay, ik area of
interrggation fre n of  this exampl e of 3. 56 can, still -be

I nter r1 gat ed oy Eré@)gé’tgqaglﬁay,cog@ '?erffﬁucrl%: 51%?‘}' "legﬁlssuf éqgs%%g}age%n foa have
an effecti ve alljaeent@BsHYotREr, b eijeritydTicOaciétiladnlont tadiiou ot Ovetlhp B
interrogated by a 13.56 MHz RFID reader. The particul ar frequency of the

reader, and mMaerityofen adjpegnt anighng, and dysdee-lagtinterastion preljems wouldibeed, and

the lower.fr ' g ] n nynher, of fact.ors
I ncl udi ng t hgﬁw iﬁ@%ﬁ%ﬁ%o ‘ré’g#]nége %a%%%gﬁiﬁﬁﬁggﬁg%@erdo%pgor %C?!’ées éﬂ%sﬁeee'}dy pe
and form of tahemahdxagachuld/be doreted ofltdtited endiffzbent dbprets tEprovide thodame

deternmining the frequency to which an RFID tag has been tuned may
20 effect.

I

1. RFID Tag That Can be Illuminated When Interrogated
As noted above, when convcnﬁonal 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 interro gated.
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
couid be an LEﬁ 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 Ey 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



produce different results, and accordingly it can be difficult to state
with certainty that a particular tag has been tuned to, for exanple,
18.0, 18.5, or 19.0 MHz. Tags tuned to a frequency different than the
frequency of the RFID reader, as descri bdd- | mredi at el y above, may be
used in the tag staggering enbodi nrents 30 presented above provided that
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di fferent than the antenna geonetry of- adj acen gs, and each tag
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can be detected by an RED reader. Infornmation fegarding the itemto
again and obtaining its location either from information contained 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 systém 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 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 Jocated, or so that items that are mislocated within a common container may be

located,



25 which the tag is attached may then be displayed on a display
associated with the RFID reader, or the RFID reader may emt a sound
indicating that a tag has been interrogateg. |In another aspect of the
present invention, an RFID tag is provided that includes a light source

that can be Jiﬂlug natg wheg t he tgg |S interrogated. The |ight source
coul d be an & m 288 FEE, and coul d be powered by a
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source describe ove cou osition of the
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again and obtaining its |ocation either frominformation contained only
on the tag, Thenimban kngaidor, and wihedsharbeteristics of thecantdringa assoniatsfl withen giwer) ,
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i nterrogat i oquiclyChlofSncieY mdyeieaddedio e Sydtethi QWRsthe?)appibatnisS0F ik Yiser 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 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 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 freqilently. It should be noted that this embodiment of the



control systemto be missing or checked out, damaged, or eligible for
archiving or disposal. For exanple, files that are believed to have been
checked out of the file room but are |ocgted by the RFLD reader in the
file room may be illum nated in the 25 mahner described above to permt
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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 spet:iﬁc::d by the user. This kind of event-
driven polling may provide the advantage of faster updating for files of interest. .

Even when 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



may be configured to poll in a sequence specified by the user. For
exanple, if one portion of the storage area is unavailable for use at
certain tinmes, then the RFID tags in thapgarea need not be interrogated
during those times. A nore sophlstlcated schedule for polling could
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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 thé current
location status of all items, such as files, then the system may only need to track
changes (removals, additions) to maIntain 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



I nformation fromthe marker, such as which files should be adjacent that
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frequé@ficy neetbragstartse 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 invention 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

mihimized, 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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be faster than " pol 7' ng every node and/or antenna, and equally effective.
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 muitiple antennas in different storage areas.

25 - Resolution of Position Within A Storage Area .

For some applications it maﬁf 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, bui also
where the item is located in absolute terms (perhaps by position within a bin oron 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.



A single file may be interrogated as it is renoved fromor replaced on a
shelf By keeping track of just those individual files that are being
renoved or added, the system can nmaintaijl an accurate inventory
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20 example, if an item may only be checked out for 14 days, the software may begin a

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 -system. This notification system could be completely
automated, so that an e-mail message is sent automatically to the 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 retum 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
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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

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 searchlfor 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 4 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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e

autonmated, so that an e-mail nessage is sent automatically to the person

t o whom t he required tp okisincibefjheitagged items mapvaipidos individual pregsssine Barl | i s

| aced to the persop': t el ephone nu r.. Ihi th v.an of
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of afile cabinet, where files related to those matters magé be placed in

advance of t #ferage areasyitheuytaviag frflocatedhe atyelftle.7Reading endawegng coyldpper
embodi ment Oﬁoﬁl% ﬁacseytﬁgt%% nétWork access to the system. The mass update of files may be

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. Tn 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
inforrnatibn. 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 multiple locations (as opposed to in a single file room), and are networked
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The fact that the file was |ocated on that shelf awaiting further
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| ocation of tBAt i PerableBFIDReaders certain file located on a certain

shel f ot her sto i '
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as a file or group of books e smart sStorage System can then report
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detected to verify that the itemtrs in the location indicated in the
dat abag@. - 25computer. The communications system could also or instead include a wired (tethered)

link for exchanging mfonnatlon. 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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each barcode with a barcode scanner as the item is placed into the container or storage
area. Then the items can be located Vin 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 assoc;iate

25 the individual items with fhe 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



provided at nmultiple |locations (as opposed to in a single file roon), and
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that item is then checked out (meaning temporarily associated with a person, entity, or

Y

20 location, for example) to the person or location to which the RFID reader is associated.
As noted above, if chéck-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 Iocated, 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 {o determine when to assign -

30 additional personnel fo 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



were polled. For exanple, a list of files and their |ocations may be
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of the tag OEoﬁlﬁQt%r and thlg'ﬂa{a? eﬁﬁﬁ?ﬁ%ﬁ {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.

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

such as a “smart cart.” For convéﬁience, 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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I n anot her aspect of the ‘present invention, information related to the
frequeHby 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 fites 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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frequently than other 1tens” may be sc I ng or
destructi on, thesuseappdepritaneconditions sehichmdy abmay not be akigrable by dhousee irdthe

Char ool out . Theen eEped Rriat RSty 8 1k Ebafimey! S lbeARvenhBR R
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i nprove work flow planning in other ways also. F e, a particular
RFI D reader msimultanequsly cumma backgrund RFIBtroogrgm. diSémubiansousisoperation ineluddsal f

that shoul d be t t i {feren l.ocation. B i.,toring th
heti vi ty and ERBLT Suitep el shif ERieb ey Setine MRt udliemerad EME | ooder
the appropri dagkdrbiifi REIPKLraM Sn b infiBerthat ApPess Reslubepds WdwEeh only the

re

effectively. Miltiple RFI aders may be connected to a networKked

conput ¥y, or forggravad psegremys suraERE. t aifp @R in particylar RFID lassetitragking

(synchr oni zedptodit, Sol b rigid it ol o yEBRY hlhe Ao B peRRRE
pol I'i ng syst gfgtnetioneiaherzblehé eaeipiteCioPrslilea asiinetfack hat ¢dnheQlsed to
conputer that is itself "polled" by another conputer on demand. The

mul ti pl e RFI Dnstrushthercompyiar vhenanisershonidibemetified that an assebhsheen igfgrrogated
wireless net u[\’/?(ra% KD a4 his 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 pi'ovided 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
afier a specified period of time, or one that preempts further activity by the user until



VI. Transporting RFID Tagged Itenms 25 The present invention also includes
wthinits scope a nobile smart storage area, such as a "smart cart."”
For conveni ence, nobile smart storage are# will be referred to herein
as smart carts, though they may take a different formthan that

Il lustrated gr described ch smart. cart . mm el f have an
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smart storage area may al so detect the presence of a nobile smart

st or age ar eathe i¢pm gene¥pand erotheayisashosninfarmation selated it the REMytaggehitem
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RFI D-t agged énd cﬁ&nomyb@dstwnﬂsmmm-tiggedmmeis Izmeﬂbgaiad tv(aluahlei:hl@eruseﬁﬂ not
| ocation, as foI lows. First, the group of _10. files may be col | ect ed.
They may aI | oplgfR aeltsen&flr@ léusmggg%mnmfterpb@tpal@ tog peasRTs Whe isingarrogatingy

the like. %m 14 %98?1? ﬁﬂnén?adtnqgﬁ'{ § O&ﬂéﬁwé\{aﬁ}gﬁ&ﬁ%ﬁﬁn}c bxl f?ou%x@ of he

group, and. t e errog’ %S etl, preterably

on a r.enpvabbtaer mhﬁu&mrfa:gaoﬂ,ewu&brepem lmtiba asamamamwfcbﬁﬁhnsmmbyﬁmd
a co ter diske tg vvrltable , or another non-volatile data
storgg devi tEeusty, rﬁﬁwgenﬁgﬂﬂqswab@nzmﬂ%rr ansferred to a new | ocation,

i ch can be one Sk i ol ol At yend e EYORNEA by ARE B s

cust oner or -interfaes;tsoch fs tlms‘)Comml Rahai\/\sanhbm or a(Window'si uset-irfterfars assotiated

exanpl e), or be one that naffiliated (such as a pur.chaseL of a

busi ness, W&;ﬁ%”d’ﬁrs&@? COHMPWETs tsg?ﬂser RPY Uiirucls com{t?’éWtPTEYlFléé npgfi%ﬁtxgy

One speci f ' Cofly WHeh% deﬁafx{}@ atlteﬂfor%la% BPR?I% ﬁﬁ .F\d%iateﬁ, blev%he,%(%uch an
i ers, medi ca

related to a group of so ereagroupo es nmay be
sent d0ong wit¢rh oaitems is mtcxrogated 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—fagged
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-retum” items and the name of the



group of soldiers when they are deployed to a different |ocation. 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-nmil). “Phe recipient of the files then
interrogates all of the files that he or she received, and the RFID
reader can corpan to Rhomithode itkmowerchohedkedest. r Buieisystemtwoulfl éenidite insufe t he

files sent, and Qe?ort gﬁéﬂfcrq$ ncies. In an additional enbodi nent of
the inventi of"8Pd té’ Se% y 19EEBY t°Tihi ch can include items indicated
as transferred butAlghgh Bfecdeselptidl profided HalisBHcHBRVIT hﬁwﬁécﬁreké}ﬂ?]%ﬁbfd by

e

both) can be automatically sent by e-nmil to the transferor of )
files. From M&W&wdrfdpsm@mvmmtdpsmdmﬂmsseehgm comld betused inciopjunetionf

the filees can.determ et her an 0 gi scr.epancies exist, and,how to
resol v& t hemWIUsofge&ﬂrﬂrﬁﬁi%ﬁ‘gﬁ?@F’i %‘5‘? F%ﬁbrﬁﬁ’ab F’P&Bﬁ?’lfﬂs’ Inﬁe%écr?l dhech,
addi tional ephiné sENbragt chiBinefty RIFIDARgge Wehitfek[hrdd Bekikeg and nonitoring
system of the present I nvention can be run in the background of a
personal : conputer while a user is using the conputer for another

pur pose. For exanple, a user 5. may use a personal conputer for word
processing, or for working on the Internet, or for any other application
that may be run on that conputer, while an RFID asset tracking or

nmoni toring systemruns in the background w thout disturbing the user
except under conditions selected by the user. Alternatively, the system
may be instructed to notify the user under certain conditions, which may
or may not be alterable by the user in the 10 manner descri bed bel ow.
Accordingly, in this enbodi nrent of the invention, a systemis arranged
to permt the operation of a foreground programon a conputer and to

si mul taneously run a background RFI D program "Si multaneous" operadtion

i ncludes 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
RFI D programin the background, and can include instructions that enable
the conputer to provide a user interface that can be used to instruct

t he conputer 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 nonitoring and ot her conputer
operations can be used on the sane




conputer at the same tine. Systens are descri bed above for tracking itens
tagged with RFID tags, in which the itens (such as files or folders) can
be interrogated by RFID readers associigted with shelves, reader pads,
handhel d readers, and the |ike. The reader interrogates an 25 RFID
tag and the informati on obtained, such as its identity and the | ocation
of the item nmay be electronically recorded, but nore can be done with
the informati on obtained by this SMBL For exanpl e, when an
RFID-tagged itemis interrogated, notification. can be provided to one
or nore systemusers in one of several ways. For exanple, a visual

i ndi catibn ne4 noethgd forimiethizingdntesetions babtweenoovenlapping &30 tags, whegein the s
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for exanple. The dial ogue w ndo e either one that disappears
af ter a ipexinftheedrdenri od of tinme, or one that preenpts further activity
by the user until -32 the user takes a specified action, such as clicking

on a button icon or the like. If a user does not wish to be disturbed by

a "bl astat hr oNGRethyd for@hiniTRiSmpdRtePRAGH betdedoRelappifif mma%s,s Gherih tha
nore subtl e visual indication such as changing an icon on the conputer

screen cafthpd comprieschie seps obfednpplringdiFIDcees imiterass (Phptowiding indgrmatien at

an 5 edge 0f k [ n.c n .fo | e,
changi n gl%caoﬁ%%l?a%e g‘ﬁaggégn%bcraﬁt% f §? ﬂ}eﬁlggan[og aoﬁ? gﬁ% 'ﬁgﬁégﬁ ?l#]g%ma%n%gﬁ ﬁg@gg ged
i t em hasthbemforiation r @gatlest. sudeessiveeitBer folcd isvah@s atdae sb cat (itarebs o¥fi ng,
doubl e-cli cking, _or_"nousing over"” an icon (positioning a cursor over an
i con unt ¢yerlappipg RETI3 tagstarominimizedr s), for exanple), then the icon can
expand or ot herw se show information related to the RFID-tagged item 10
that was interrogated. Another formof notification is to enable the

conput er3.to pAaghidofier positioning switacive REID aapsRidl Budcagivditeihgnwherein the
i nterrogated, which can be useful not only.to a person who is using the
conput er guigk inciydes anindicatiens o mgre than ppg eesiigmeat hich g REIPhiag may®et her

embodi Mepl e fehtfiAo Me R eéc? tYlEtSHf“i{Fﬁ?Ea:gfﬂ'l d g&rbiieﬁ to Eac'ﬁ%@&lzrs%e it@hR"
acoustic notification, could repeat untrl us sonehow conti1rns the
noti f i cad pesitickbdifferentiffbm the preeicawiem, t he personal conputer. These and
ot her notification options can be controlled by a user through a user

i nt erface, such as t_he "Control Panel" section on a W ndows
user-intgrfacg AsMog B! inimizing interactions between RFID tags, wherein the 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 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 adjacent
files.



with a personal conputer. The user may instruct a conputer to provide a
notification only when a certain RFID-tagged itemor class of itens is

i nterrogated, or when such an 20 itemsr itens is interrogated at a
specified |l ocation, or when a specified user interrogates an item or
any conbi nati on of these and other-events. A user could also indicate
that she_did not w to be notjfied when certain itenms or classes of
items wefe i ﬁtr@wﬁ%@ gFéB‘“(‘PW)‘f&:’é‘FqW’UBH? gﬁ&i"%ﬁi@ 4ags; %W%E‘ﬁ“’f‘ﬁé‘;laa?fé
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cat egori @9 praviding betmcuief ithmt bositions rehéh wectessive ftemuster )diffetent honzdntal
enbodi ment . .the REID s‘yste coul d, when a given RFIDtagged item has
been intB‘Fsr‘tb‘ﬁ’atg% POFVIERAPte 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 exanpl e, Engimgthodedf daimp7.awkerein3be ioing atnfilehaandfthe dilestase sipported b xt
returned t? a file room smart shelf, or the like. In another

enbodi rreﬂ’te,vea'ccess to a personal conmputer by a certain person could be
restricted until a specific RFID-tagged itemis'returned to a designated

area, by causi ng the conputer to check a database for "emergency-return”
itens an® t heAnhleefajden pempgng eins BHID dagihthe: fileobaident nelnding @ smeerk

Y |
Cters.  ATEIGURRE. BBk i RR FissBER TR b L BF o RETD R 3908,
exenpl i f n@dmie infdkdchohaB@@eer ihe REIDthCarduRHer RF$DEgsCri bed in this

section could be used in conjunction wth other RFID-tagged itens, such
as |library books and materials, nedical devices, pallets or storage

For it ixi ng TREGY S PRI e ARG b REID G ool comimelll B0

met hod caispwdfses the steps of (a) determining an order in which itens are
to be placed in a stor ag&éar ea; and (b) intentionally staggering the
| ocati on of R previdinggn RIRgewdsr fhasoperitenat 3 Geramaresqnant frequengy;net hod f or

ot hott conpr | C< 0 Rk S eapE AP RFLE 4Bl S0P KRB P KRALOS N S LR i e

provi di ng i nf or redonait frequency of the RFID reader, such that when at least two tuned RFID

tags are positioned sufficiently close to each other, the effective resonating
frequency of the tag is sufficiently close to the output frequency of the RFID
reader that the RFID reader can interrogate the RFID tag.

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.

13. 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.



in a database that is indicative of the |ocation of the RFID tag on the
item and (c) using the information to select successive itens for a
storage area so that instances of ovejd apping RFID tags are mnimzed.
3. A guide for positioning successive RFID tags on successive itens,
wherein the guide includes an indication of nore than one position at
whi ch an ID.fag may he .l qcated relative the.item so that an RFID
tog" oy b apBhe Setet obclaim ddc hitther Gampitng 4} 2 RRtgiseie svvicm feeaine fr om
the prevh@ifatib®n¥ the AmoBAthef dRE tRhiall AéMIhi bRERCHORR-ARt ¥RRAIRE! D
tags, wherein the nmethod conprises the step of providing a guide that

i ncl udespidetemainedamowntef timsr e t han one | ocation at which an RFID tag
can be located on an item 5. A nethod for mnimzing interactions

bet ween RFID tags associated with adjacent itens, the nethod conprising
the step1of prRvidicitofclsivi {AGehetdin W mofificheon & @ISRtbAISL , the surface

i ncluding structures that position each successive itemat a different
vertical position than the previous item 6. The nethod of claim5, in

T AR N L,

than adjacent files. -35 7. A nmethod for mnimzing interactions between
RFI D tags_associ ated wi th adjacent  itens, .the nethod conprising the
steps of 1{a) phrosysrmegf é?l%‘@ri‘fad’éh%]l deeprmaihis sepkipsa parsan vhy) cheeked Bieng a
structurﬁ]hg positions each successive itemat a different horizontal
position ¥han 't he previous item 8. The nethod of claim 7, wherein the
itens are files, and the files are supported by shelves. 9. Afile
folder conmprising an RFID tag, the file folder including a spacer faor

mai nt ai nlhg aApHeiar denimasagiag itifiagsed Kawss compEHae {pba Beragparearfoy t ag

so as to ATR g | nt I e I t

tag. 10, A Hefd R, GErb 0 Ber MAGEHL W RETD b R0 Bile A BEprechics
conpri si ofRFI®-tagged pramef and @) apicificdiicigsyatenRfdrihotifvidlgra useAthad peleastameat a
certain lr{?ﬁi)_nant frequenchy; (b) tuning at least two RFID tags to a

r esonant ggRd fempsin (08 storapsareaqnd waKng the user's action.

19. A method of using an RFID interrogation system, in which the RFID interrogation
system is associated with a certain shelf or other storage location near a certain person who
is expected to work with certain RFID-tagged files located on that shelf or other storage

location.

20.  The method of claim 19, wherein the method further includes recording in a
database that a file detected on the shelf or other storage location is awaiting action by the

certain person,

21.  The method of claim 19, 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.

22.  The method of claim 19, wherein the system creates a list of all of the certain files

located at the certain location awaiting work by the certain person.



resonant frequency of the RFID reader, such that when at | east two tuned
RFID tags are positioned sufficiently close to each other, the effective
resonating frequency of the tag is sufficiently close to the output
frequency of the RFID reader that the RFID reader can interrogate the
RFID tag. 11. The nethod of claim 10, wherein the resonant frequency of

t he RFID,reader | a oximtel.y 13.56 M4z, and IDtags are.tuned to a
r esonant 2#'req§'@n@“8f Q’E IIE’OCOIHB]B¥B% {35 gnipana m- for émﬁ%?%o‘ﬁmﬁf
claim 10chﬂﬁ@ﬁ@§i@n§l§1_ﬁ) RFI[Dtég@%@J%gfs@oraéd‘ To¥#&sbnt for _f;ﬂ'o_Hﬁg itemd-of AntEdest, @a0hf &I

tracking itenms associ ated wt ID tags, conprising (a) a check- out
stati on whichiingladesggdtFIRtagerdrDan REID writerfin pperpes ¢angeetianeto Ahsandenng
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14. The gygstithih &inge bAhirardtennalty MHET a ®eif¢onsha {igdal & digdctddi cati on system

for sending a notification if the anmount of tine that an item has been
checked- out exceeds a predeterm ned anount of tine. 15. The system of

cl ai m 144, whenej i.fl i : i . .

claim 15‘,24'\/\/ne‘£dloﬁta§‘%g Sgsg%ljlﬂ’f éoc r}sgr% qazagéﬁ%%rﬁ&:rﬁ W%Hfépaglﬁ%%ﬁ]&g% Q%Pai m
16, wher adsocihted it barkchdse () 4 RFIDetag aisovfimed hettk d tdimainérenmduk) als.
A system for managi ng RFID-tagged itens, conprising (a) a storage area
for RFI gatabaggerry Qsé%?mlﬂfbeﬁgpé@ﬁ'ewﬁhgﬁlﬁm- udi ng an RFI D reader for
detecting the presence of RFIDtagged itens; and (b) a notification
systemfor notifying a user that at |least one RFIDtagged itemis in the
storage 2§.ea Ardntaiversysiem] duenprishig (3) acontainer b9 holinged pinehliny ofitemgearh
RFID i nterraqgation system . in_ which e RFID interrqQgation system:i
Rss0c at SHORRER With & ar-Fodehdb) 2y Rghﬂéﬁg saﬁ%ﬂ%@? R % GOMBHET 2k (Hai n
person 1S A i ] E 2d on
Phat shel TR sREEL Ry MRplordibh ERETHE B SERERAGE (ol B 2r
wher ei n tddes.net hod further includes recording in a database that a file

detected on the shelf or other storage location is awaiting action by the
certain person.

26. A method for associating items that are each associated with a barcode with a
single RFID tag, comprising the step of creating an entry in a database associating the bar-

coded items with the single RFID tag.

27.  The method of claim 26, wherein the method further comprises scanning each
barcode with a barcode scanner, and associating the barcode with the single RFID tag in a

database.

28. 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.

29.  The method of claim 28, 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 tag.



21. The nethod of claim 19, wherein the systemnotifies the certain
person that the certain file on which that person is expected to work is
at the certain shelf or other storage_sd.ocation. 22. The method of claim
19, wherein the systemcreates a |list of all of the certain files

| ocated at the certain |ocation awaiting work by the certain person. -37
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t he met hdide, ftbe trérsler boimgr ¢amscted dnrthergomputer tharedde imﬁotlhatét)lbﬁﬂg@iiﬁl@ the

scanner, ,and as ciﬁ?ting the barcode with the single RFIDtag in the
menory of SPHE 8PSy . 38

32. A method of using a portable RFID reader in combination with a storage area
including a polling system for polling RFID-tagged items, wherein information from the
polling system is provided to the portable RFID reader to enable a user to locate an RFID-
tagged item.

33. 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 the portable RFID reader, using a user interface associated with

the RFID reader, to indicate whether the item is being checked into or out of inventory.

34. 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) 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.



30. An RFI D based tracking systemfor a nmedical facility, conprising (a)
patient files each include an RFID tag; (b) a patient file main storage
| ocation that includes an RFID readepgthat is connected to a conputer
havi ng access to a database, for checking files into and out of the
storage | ocation and updating the database accordingly; and (c) at |east

one area.in i atient file w L. be used, including an RFID reader
for detetti nﬂ%@o%?@wgglﬁawgppfhgs"E(’I’i‘épr}sgﬁfg‘faStSBf’ﬂ connected to
the computer (ap pRsvadihgeadh¥ilerTat ArORFID Agar di ng the location of the file.
31. An RFID-based tracking systemfor a |egal facility, conprising (a)

legal files e@linterrogatingsheRFIRaps phepch filg withindhe Broupi e nai n st or age

| ocation that,. . roakh i ed to a conputer
havi ng access(c;’ gﬁa{gggﬁ3%2?5!5&?%{&?%%5‘1(1}5&1Bﬁﬁt%rg()@g%ﬁ?g&ténd out of the

st orage | ocat (dymransferringdié fileg té hdiffbaémbaatomccor di ngly; and (c) at |east
one area in which a Jegal file will be_used, including an RFID reader
for detecting® F}rénif‘?‘ﬁg’é%b"ehﬂfdt‘m@m%aﬁqdeﬁle%he reader being connected to

t he conputer : i i I i | ocation of the file.
32, A nbthod Of e ﬁggéﬁgﬁa@{e&@%ﬁ%@g‘é hRE di8Gnd P08 On O

st orage area (g) compakimg aaligtodfl ikheg fikeg sinemofated pial stem d HRKIR- thaglie dofi filkess,
wherein information fromthe olling systemis provided to the portable
RFI D reader to &HepEpgat 1{}§EP(P§ | ocate an RFID- tagged item 33. A nethod
of using a portable RFID reader for checking itenms into or out of

i nventory, or both, wherein a user interrogates an RFID tag associ ated
wi t h t he36.t enTheamethod obvliathe $5) whereinethé data storagh deyioe isabflashRidrionyearter
using a user interface associated with the RFID reader, to indicate
whet her the itemis being checked into or out of inventory. 34. A nethod
for checiky ng ThEMethdd Of Ulaift 850 wHeRE HnOEMity CORiAS 1t f11EE afd SRS ety ()
provi ding a nobile storage area including an” associated RFID tag; (bt‘)”
associ atengjviag thechles arctafblised withaggeothét ens with the RFI D-tagged nobile
storage area; and (c) checking the itens into or out of inventory by
interrogating the RFID tag associated with the nobile storage area, and
not i nt esg ogathdGndth®l [JF! Ehafn B dwhdrEifiBthe- BR B85 serfd tRUROFeRivihg ab&kiBAT | NY
a group of files, conprising the steps of: (a) providing each file with
an RFI D ¢legjronidsilyi nt errogating the RFID tags of each file within the
group,

39.  The method of claim 38, wherein the list is sent to the receiving location by e-mail.

40.  The method of claim 35, wherein the method further includes the step of (h)

generating a discrepancy report based on the information obtained in step (g).

41.  The method of claim 40, wherein the discrepancy report is sent electronically to the

transferor of the files.

42.  The method of claim 41, wherein the discrepancy report is sent by e- mail to the

transferor of the files.

43, 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-



(c) saving on a data storage device a list of interrogated files; (d)
transferring the files to a different |ocation; (e) transferring the |ist
of interrogated files; (f) interrogatigpg the RFID tags of each received
file; and (g) conmparing a list of the files interrogated in step (f) with
the list of files interrogated in step (b). 36. The method of claim 35,

wher ei n the dat a,st orage devi | ash,. nenory card 7..The neth d of
ol el m Sceedois nas B festioueh i Ik mEVRIT 45 aespoais o {hF sjenar angs

the fil eﬁdﬁﬁ@o@&ﬁ 4 pérsbfl c¥inpltePReEnGhAQN itedPhas been TRékGSAt éaf Cl aim 35
wherein the list is sent to the receiving location electronically. 39.

The nmethod of claim 38, wherein the list is sent to the receiving

| ocat i on, py ke

further |‘ﬁcl ‘35‘2?“?%‘8@? 3 klgfﬂ‘(a%qgrggen%%gllt%%”lr%%gmgms%g?se%o %&8‘% %P‘?&BaSed
on the mﬁdcyrnrwlmnte@ﬂ@gatbﬂﬂﬁt {nferfdgates ﬂ&)ltenﬁﬂs-coﬁhﬁ:té&ﬁohﬂéinaﬁvoﬂ{ ai m 40,
wherein the discrepancy report is sent electronically to the transferor

of the fi I es 42. The nethod of claim4l, wherein the discrepancy report

is sent THE et bPR1aith! 203(RLGH BE Vil [hdiBion R 2 ATBLO T et

provi di ng not i cation tagge I'tem "neeh errogat ed,

conpri S|amearbensheamnmﬁer(sm)eepmmpjoﬁ@y&ﬂmrgn;ahl dlS]ﬂ&Mﬂthg sctegh. t he RFID
-40 tagged item has been interrogated; and (b) providing, in response to

the signal, a visual indication on a personal conputer screen that an

item has4é3eenrﬁé’ﬁ1%ﬂ{oﬁg;ﬁtc%lm 44 wHd¥6in The Qféﬁiloifndféh x{"ls4§| ic ' Pézﬂ? on

personal conputer I's connected to a networ i ntertogator

t hat i ntthe compttessdrdm alomgenesnfclonedees efithtiscrdea. netvvork. 45. The nethod of
claim43, wherein the visual indication is a dialogue box that appears
on the conmputer screen on top of any other visual displays on that

screen. 4f. T ARHIAGRlaifkl 43, Widrbin MGHh&HS bOR ﬂée%%wﬂiﬁ% I BflerfRedn

i con that appears on the conmputer screen al ong one of thé edges of that
screen. w#ith wiich aws¢rochnoindichtai RFBtaggdeitens thahewhat intatragatedy iwvglé gesult in

Pr OV di 19, USP L OLELTA0E p L Wl Gl & ser . CPRENITAGA] Sl el 3985

itens th
interrogated, will not result in a visual indication on the personal computer screen.

48. A method of operating a computer, comprising running a foreground application

and simultaneously running a background RFID asset tracking application.

49. A software program that causes a computer to run a foreground application and

simultaneously run a background RFID asset tracking application.

50.  Software including an RFID asset tracking program for operation by a computer,
the program including instructions that enable the computer to provide a user 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.

51.  Anmedical or legal facility, comprising:

(a) a main file room where RFID-tagged files are stored when not in use;



the visual indication on a personal conputer screen, and RFID-tagged
itenms that, when interrogated, will not result in a visual indication on
the personal conputer screen. 48. A ngfjhod of operating a conputer,
conprising running a foreground application and sinultaneously running a
background RFI D asset tracking application. 49. A software programthat

causes a conpyter ,to,.ru or eqground.application.and. sinmultaneous run
o backor ound. (e roruL ok RERTRRees B on el R o8 itk ERSRR (an
RFI D asset tracHPID Radas adapt<d toQBAT fk RFIDRNgPassEd Hith file! ehab BRCH B
including instructions that enable the conputer to provide a user
interface wi thudgd intthe weselocation; endbose when to be notified by the
conput er that F asset has been interrogated by an RFID

i nt errogat or.(cg%t igﬂént%ﬁltgglg%gﬂte{)’r | egal facility, conprising: (a) a main
file room whewhershl the phgalits of IRFID raddersSire loperatibeln comiectad tuske condputéiap a
plurality of RFID readers prqvided on shelves adjacent to work_ | ocations,
the RFI§napieagiuss tadslsramerpiormation pouktles sead gyé@% BEI readers adiacent the
that are ﬂ(llBFatio‘ﬁ ed in the work location; and (c) at |east one conputer;
wherein the plurality of RFID readers are operatively connected to the
conputer to enable a user to determne information about files read by

the RFID_readers adjacent the . work locatigns. 52. The_nedical qr |egal
facili tySor b media Sreel eI g 11 MR D ﬁlﬁe¢%éL59 l%q%'éf%?_es
Wi th RFI QhRaGGaSREMealrS o3 3R REpled t6 fRH thORFIT tdgs bAGRiASSQ1A Ridna th

files that are not iIn use.
are not in use.






