“error tol erance, and conversion

D6 DEC. 2005 WO 02/101670 RFI D Data Col | ection and Use PCT/US02114021
Technical Field The invention relates to the collection and use ofl WBk&2005
~using radio frequency 5 identification tags. Background of the Invention
Radi o frequen®? 24¢m70f i cati on (RFI D) has been proposed for usecrrusaznsober
of applications in which an RFID tag.is attached to an item and subsequently
~interrogated 10 or read to obtain information regarding that item For
.. exanpl e, PCT Publication Nos. Q0/ 10122 descri be vari ous
- functions and applications for RF%@@%HLE lﬁoﬁugﬁé’(ﬂfﬁﬁ?the use of RFID
“tags in libraries. U S. Patent No. 5,963,134 also describes certain uses
for RFID systens in |libraries and for other applications. The present
invention is rel d&e#nicol Fibkl col | ecti on and nmanagenent of data using RFID 15
-~ tags and systens. Summr y. of the |Invention_ The present invention relates to
- certain aspects of the WV%‘E%qndﬁlaéFﬁdO theecoectipar anddise af Ala usipgiradie diegencyng
RPI D tags, fach ssociated with an itemof 20 interest, using an
‘RFI D readerie In gger:rxgmenﬂg%?a nts it is preferred to use a portable, and
preferably, a handheld RFID reader to interrogate the RFID-tagged itens. In

-~ general terms, tt]e gr eseat invention relates to data collection and
'_cat egories, noti UBH.O ent rrogation, inventory, background.
i nventory, real-tine 'ma%@mhxencg?&é}mbh@[@m ﬁhé@é opdiBd RGNk émnﬁbeg of

7 non- agge ms to RFI tagge
itenms. The i tems appycdlmnsﬁmwhamenmmm mgseﬁt&phm/iomtfm ancgs).dﬂequentlyvmtamgm
Cdistributign, rciial,, .retail, forage facilities lets ot
st orage cofit ai ner°§ % [Pip énformatidn T&E*H@ db‘%dteﬁhtl::‘gﬁf‘a’@?%?&Lerrﬁuﬁ‘f"lﬂ@él Mow
records), and Mg §o/MG] HOALROWENYE OB ARREEI Ak tioRCaniBpBatARAE &} RFD

systems, and exemplify the use of RFID tags in libraries. U.S. Patent No. 5,963,134

_ also describes certain uses for RFID systems in libraries and for other applications.
The present invention is related to the collection and management of data using RFID

15 tags and systems.

Summary of the Invention -

The present invention relates to certain aspects of the collection and use of data
obtained by interrogating RFID tags, each of which is associated with an item of
20 - interest, using an RFID reader. In some embodiments it is preferred to use a portable,
| and preferably, a handheld RFID reader to interrogate the RFID-tagged items. In
genei'al terms, the present invention relates to data collection and catego_ries,
notification during interrogation, inventory; background inventory, real-time inventory
reconciliation, altering the permissible error tolerance, and conversion of non-RFID-
25 tagged items to RFID-tagged items. The ttems may be, for example, assets, evidence,
goods in warehouse, distribution, or commercial, retail, or storage facilities, pallets or
storage containers, documents, files (including patient or client files and records), and

mail (including envelopes and packages).
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Detail ed Description of the Invention 0 6 D E C 2005 PCT/US02/14021 1.
General RFID Information RFID tags and readers for such tags are wdll B DB 20
in the aMWO0FoneExanple, 5 RFID tags are avail abl e from Tegassénsiprunent s
Conpany of Dallas, Texas under the designation "Tag-It," and readers are

al so avail able from Texas Instrunents under the designation "Comuander,"
anmong ot hers, One particul ar] > enbodi nent of an RFID reader is
descri bed i nPg2ged pleserpliqqel tae Ienelh (Garper et al.), in which a portable
i ntegrated RFID reader includes an antenna, a conputer, a display, and an 10
RFI D reader for interrogating RFID tags. The contents of U S. Patent No.
6,232,870, PCT Pibli cAieneral RFIDWAoppati@n 22, and PCT Publication No. WO

00/ 10144 are here i.ncor par at ed ref erence rein. . T resent _invention
is related to met 5@%35 JFH rh%f@u&etggse?rg W%ﬁgﬁvg}wtggﬁor ﬁéf ?ﬁaﬁnffqg’om RFI D
tags, &nd tom%%reﬁvdiﬁabwrélﬂaﬁexaé Bxfs@nﬁxﬁéﬁﬂs@bn%‘ﬁl? oFWatta g etk as haRee tiend

other aspects of the invention are described in nore detail below. One
useful funct desigration i TREID awhreeders srefalso avaelablelffome Tiewss lostraments umdrathe s,

when an RFID,reader i.nterrogatges an REID t i nf ar nat i rel at.ed t he
e w th  wircRacne Cagraabesepieaers a8 b BaTE hutl SRediffntst ah

dat abase. ThRrUBakRs dBYibIERITIS. Paeithes. WY 870qGaite RELDid wafara, in a
renovabl e data storage device (such as a 20 flash nmenory cardérl associ at ed

wi th the RFI portade artegraiedRidDmsadsryndpdes asantanngaaepute e flipieyaaebiput er

or in go ][ € t Lgﬁ@ggaedgg%orti{q egrgg% ?Ig%ltéfgﬁgﬁgs:r?ﬁe Bglgt%g gg?fg .tlfla%.ynt%. @ 23?/,%1’76,& bl'e

reader "o sCr n e or It fay’ be a

conponent  of PO dRIcatiy NG EVRDI 0D/ 1832 D Rad POA! PeYiReien NoeWeO 00119120 dreout  Of
i nventory, or one that converts bar-coded or other identified itens to

RFI D-t agged hewhy inppresatsd biyngfepance hetsinrat iedrresasb tiiventien jsueleiedia matkeds of

Phe. present MOBATTB Ry Lo BRRRR A b b S gt o PRI A RSRERID

RFI D syst ens iifeptntforpstckiobtiindd. yTHesehnd othdih@psaopethefintdhtioniany/@rtiesd ihs not
limted to |ibraries, however, and can be used in other suitable 30-
envi r ddment s Maie det@ilhglaut not limited to the tracking of assets, evidence,

goods in One useful function of an RFID reader is for the collection of data. That is,
when an RFID reader interrogates an RFID tag, information related to the item with
which the tag is associated is collected and stored in a database. The database may
reside in the memory of the RFID reader, in a removable data storage device (such as a
20 flash memory card) associated with the RFID reader, in the memory of another device
such as a computer, or in more than one of these locations. The RFID reader may be a
portable reader of the type described above or in the ‘870 patent, or it may be a
component of another device such as one that checks items into and out of inventory, or
one that converts bar-coded or othér identified items to RFID-tagged items by obtaining
25 information about the item and then providing an RFID tag that is associated with that
item. | |
Certain aspects _of the present invention may be exemplified in a hibrary
environment, where RFID systems may be particularly useful. The scope of the
invention is not limited to libraﬁes, however, and can be used in other suitable
30 environments ihcluding but not limited to the tracking of assets, evidence, goods in
warehouse, distribution, commercial, retail, or storage facilities, pallets or storage
containers, documents, files (including patient or client files and records), and mail

(including envelopes and packageé). In light of the disclosure of the invention provided



war ehouse, distribution, commercial, retail, or storage facilities, pallets
or storage containers, docunents, files (including patient or QRipEGtI(8% | es
and record il (including envel opes and packages). _ln |ight of the
di scl osure Uzqumvent i on provided U 6 DEC 2005 WD 02/ 101@?6/[}599’”021

PCT/ US02/ 14021 -3 herein, these and other dses of the invention will be
apparent to persons of ord| nary skill in the art. 2. Data Collection and
Cat egori es 5 |irereinethaspacitothér usheofthe fmmrhtiomwilhbe epparadtiapeaonsd ccdihirgct ed
and sorted |nt§ﬁl cathegagtrl es for storage in a database. A category, as that
termis used B a group of itenms that possess specified
attributes, and represents only a portion (though perhaps a nmjor portion)
of an entire group of RFI Dtagged |tems The RFID reader may be provided
with certain defaul 2. _ca (d et ped/Cateporidse of interest to the user, or
t he user .10 may defjne the at |but es. of t-hat, fal t hi.n egory
or categories. For i’e‘}&%ﬁﬁP%CtO ihetm%sef}g’@?’ er& ngft'tﬁgaﬁ;—? E?lheéggtﬁieq“d Sﬂﬁﬁ‘?ﬂs%rary
the defaul t catRYRNHEFor BN afein 4 QAHLQNA cmeg&»ynag et telRiatsedeffif i8R efup
non-fiction, or fiction), or types of itens ( books, peri odi cal s,

audi o/ vi deo, etfciters ibet paseass specelicst astributsd, wltregm&né%ordmmmm(thmghmdws

for itens that_ are believed to have he ed in L CET h as
used inside 15% HHOTPRHC zi'y %Fnt%tgr%‘??ew@‘%g @ﬁﬁ gfﬁr%@s&%ﬂﬁ
progr am pur posg@yidedl with ceﬁaﬁfmﬁmpﬁwgoh@s Batekved Wbeféph%@eréyt@dﬁfe%er efth@hh@@rr
categories designed by a user for a specific application. These categories

may be d@fi nedmap deﬁme ibe ettiibietds obiterhethRHal withiadsertegomyourgategotse rFar nt erface

such as a dISp| data e i Lit | oadi n roma
removabl e dat a° te{?]gréla‘?rdjrﬁs @‘F %}‘ﬁfg?%éd? ﬁbg’fam?#f‘%g%%}‘r%g?tggo% t%hase
that is Ii nkedlo(:itﬂ:fns%ﬁfﬁ@ﬂ@ 1 ard (FeFere SRS kbAdichb tor FRtioR), o¥hypRs 8584y (bb@k§ he
RFID reader. Once certain categories have been selected or defined, the

RFI D reader megerisdicalss eerliotyident etesofefisede mtoagéech%mr@s@qulmmﬁudqféw of

i nterest. The I ne
cat egori zi ng R&?nglag%aé?ég 1%"&%’? lfagfegg eﬁﬁ%?ﬁﬂx%&%ﬁ @ﬁ\c}i ésr%w“@l St - of
cat egorilgs di Sﬁlleabbﬁiyfbﬂfndtftﬁe@l&ﬁro).lt@i'uﬁ&f foR €lagsr66th ©F programiptiiseneaire RFI D

tags associated with items of interest, and then save the information
connection with audio or video players), or other categories designed by a user for a

specific application. These categories may be defined for or provided to the RFID
reader through a user interface such as a display having data entry capabilities, or by
uploading from a removable data storage medium, or by uploading from a computer
20 database that is linked. (for example by wire, docking station, or wirelessly) to the RFID
reader. ' A
* Once certain categories have been selected or defined, the RFID reader may be
used to interrogate RFID tags associated with items of interest. The categorization may
~ be done in several ways. A first way of categorizing RFID-tagged items is to select
25 (for exampfe, from a list of categories displayed for the user) or define a category,
interrogate RFID tags associated with items of interest, and then save the information
obtained from those RFID tags within the selected or defined category in a database.
This associates the RF ID-tagge;:l items with the category or categories. The user can
then continue to interrogate RFID tags associated with items in that category, or switch
30 to another category. As an example, a user in a library may select or define a category
for “used inside library bﬁt not checked out,” then interrogate RFID tags associated
~ with items left by users inside the library, and then save that information within the “in-

house use” category on a database. If the user then wishes to change categories, the



obtained fromthose RFID tags within the selected or defined category in a
dat abase. This associates the RFID-tagged itenms with the categoryb8EC 2005

cat egori g ¢FhAguser .can then continue to interrogate RFlpriagsyassoci at ed
with itenms in that category, or switch 30 to anot her category. As an

exanple, a user in a library may select or define a category for "used
inside |ibrary but not checked out," then interrogate RFID tags associated
with items | eber gy spieat or deldncanothes cpicgemr(yusedne chidmn ' sgoadinggromifer mat i on

to' change catRaBpRbat i nbi GAR iR 0 ReRRE b Bl e SRR e
may sel ect oIThdehiabsearzatbraineGaired atithin thy sedndri of tid RFED réadeg ad iagmb b "

for exanple), and then interrogate itens and save them w thin that category
on a dat abasdata sirageidgvagisack sy Bashgpemeryorasd) appediated PR the RSTL) rerder.ne

R- FED der, . | '
card) Asoo 080 MY ¥R eBied Wil Shr Y B PP B e B Br IHeBRR, T
separate conputer ﬁQEe&thaydﬂ\éh&goﬂﬁﬁ%mDLth ifsngcie b eelv@or dEficaitaet i zi ng

RFIID-tagged itens is to select or define at [east two categories, use an
RFI D reader th@oicaicapTiesgnsccamRF[12 seadentiodniRrppate ahlvast anedif[Datsgeed em, and

associate th itemwth.o or _nore of the ‘eqories. at | cat eqgori es
my be cor eattsh Pareiar SRE ARy ReR H mbli R FAMSY, TR eaghl 99

di fferent inuRnrdted Bt dlftiediQyfdilcTIRits, andr ABSE Abvink ArdiF¥@RAPINOIntoH stdtOs
Items that have been recently interrogated (and thus may be a frequently

used iklen) or(piesent ampabseri, ot agEeie) eefps iteay thad have kegsrtiesedly intermsed (avde,

or nore than e i [ t,. e .1 em
nas the attr i ee Bf aieaRbREEeE S SE AR I OADANEREHERS sieiAEoli e

cat egory. Thén@ah€dae] @noRthirconabithe tjtegoritk Uddpeadibgoaniitghdr bahoLsseh Yiem
RFDD-t agged item ma%/ be 15 categorized in only one category) or not. Athird

way of cat egdies Hiesiribntes of dagpéans todhrcatagorigedsis) qagk reppestdigiategaey. Bt egory of
i tenms; interrQg ' N ichis
wiehin the cSRREbetl bl Mt ARRAEH IR b e (A MR M EIE B REm BB 01
approprs ate wedgegeéd/in ohpbné Satedot) dAMolR r eader woul d associate items that

have certain attributes ] . ) .

A third way of categorizing RFID-tagged items is to select at least one
category of items; interrogate RFID tags associated with items, at least one of which is
within the category of items; and associate the RFID-tagged items with the appropriate
category. That is, the RFID reader would associate items that have certain attributes

20 with a certain category, and ignore any item that does not have those attributes. Thus if
a user were only interested in items having certain characteristics, the RFID reader
could create a list of only those items, without listing or categorizing any other items
that didn’t have the specified characteristics. For example, if a user in a library were
only interested in obtaining information from items of a certain type, such as reference

- 25 texts, a category for reference texts could be created, RFID-tagged items interrogated,

. and only reference texts categorized in that category. The information necessary to
categorize each RFID-tagged item (in this and other embodiments) may be obtained
from the RFID tag itself, or from a database that includes a record related to that RFID
tag and/or the item, such as a database stored in memory associated with the RFID

30 reader. That memory may be integral, or may be a removable data storage device, such

as a flash memory card.



20 with a certain category, and ignore any itemthat does not have those
attributes, Thus if a user were only interested in itens havi nﬂsqﬁttzﬁd n
characteristics, the RFID reader could create a |list of only those i :gm;,
wi t hout |i s/ B6%at egorizing any other itens that didn't Favesihen:
specified characteristics. For exanple, if asuser in a library were only
interested in obtaining information fromitens of a certain type, such as

ref erence 25 texts, £ catﬁgtolé/ .Egburef rence t1;0exts coul d be created,
RFI I D-tagged itens iﬁt—ef—rogég—é&——mm ence texts categorized in
that category. The imirbigdhith o6lldae6€I58 R¥FID Geadepinggprdvige aalible Rrll: vRaged
item (in this and ot her enbodi mentsg may be obtained frorn the RMtﬁ%

hg t ag

itsel f, or frorfredbagk badicate{at wher Fepades of kpadiag dagsd () ovhandhe RE
-and/or the ite -dat t j . [ |

RFED 30 1 eader TfRbgos R ol S EARE Bn R B bR lRRLY LB WAL S YA ot R0
storage devi ce,resi¢etete&ts aA RAIPShg tHandods rodfritchRntentiz@n2G06xi B gQitdb@ded THbr - 5
PCT/ US02/ 1- 1021 3. Notifjcatign During Interrogation During data - .

col | ection, th&XpRPIS, # dghted Maicatar Boy HlicaiRivBeeREH tags afs beng ntergegdbdek t o
i ndicate (a) | I i . | D

reader detect gug%e%{}glﬁaﬁ%ﬁ?@g%%ng%ﬁ}gﬁ gi(g?& gpg%zltlgﬁg‘lhlﬁe eq?lt%air?r%,O@an/ or (c)
when t he RFID predeaamiinaiatesed asdreRBtiErttd gr talsignati @ash @04 ligkttaranandidbid soundn

an existing database.. For xample, a lighted indicator may indicate when
RFID tags are BRAY®S9 wﬂ&a%@aftw%%é@gbﬁﬁq 19§elfgﬁaf§dah%|d@e%nw¢t§myenﬂy

| ndi cat gtot hat ap dnt&FQtihg%ﬁibﬁse%i@Asi %{hegf%apﬁlggﬁﬁﬁrb@ ?%g&&&ﬁ‘&ué‘één@ﬁﬁ&,
detected, or a signal, Such as a I'i'ght "or 7an ‘audi bl'e sound, ~may al so
i ndi cate that anclikd Ddisplgy)asl thetaner inteefacogayetablbdie theety crostermiatibaserecord

entry 10 on an exi sting database qof itens. The signal nmay al sp he provided
on a user. i nt erffPhitg items gpg{opentgr *6?@51?&9{1 relatgd Eon%ﬁ 1§80 F qrr?txémp&zéheﬁﬁ?r enabl e

the user o Cr Gabfd: daf 4860 fanl Bispl:0End/bPR adB RsisBRLER keyboard,
information related to e Item Fo exan% , the user I1nterface mhay

i ncl ude a t ouchhpapiewhitilsplisy canckate aahtabetcuztordriosihruleat, eddioe pltenméyrmation
t hr ough ich user .can create dat abase.record..for .the item_. and/or

ent er Ui nhor mat {BCES HARELGRATRE A SFPRESIH SO8 S b aerasgtiong! £9Be. o
item its nane i@niffiet besorR®typk &P other information.

4, Inventory

It may also be useful to conduct inventory using an RFID reader and RFID tags

20 associated with items of interest. The RFID reader collects information related to the
itemns by interrogating the RFID tags associated with the items. However, if this '
information is simply listed in a database in the order that the items were interrogated, -
then if a single item is out of place by, for example, 1000 items, then when that -
“interrogation list™ is compared against a predetermined ordered list, the result may

25 indicate that the intervening 1000 items are out of position by at least one place. For
example, if in a library a book is out of position because it is 1000 books to the left of
its proper position, then the interrogated list may indicate that the 1000 intervening ‘
books are all out of position. This may result in a paper printout or a data listing that is
inconveniently large, and thus of little use to a user; Also, some users are not

30 | concerned about items that are out of position by only a few positions. This can be
fairly common and doesn’t typically present a problem for someone who is searching

for the item, because the item is sufficiently near its expected location. A standard



identifier of sone type, or other information. 4. Inventory It rra%B%IEE%[Be
useful to conduct inventory using an RFID reader and RFID tags 2

associ at e witonciot ens of interest. The RFID reader coll ectcrm&or i on
related to the itenms by interrogating the RFID tags associated with the
items. However, if this information is sinply listed in a database in the

order that the itens were interrogated,.,. then if a single itemis aqut of

Dl ace by f oM VEASRDIoROs BT IHEY Lt R, et SRR BiPee | s
conpar ed agahfisloufoP6RRELER BIAAGnRRdered list, the result may 25 indicate
that the intervening 1000 itens are out of position by at |east one place.

For exanple, if iThem ar¢ bihar gevctsosichias hondhedd RS ireaders, Bt sepoet drtors g 1000
books to the |left of . its proper sition, then the.interrogated |ist my
"ndi cat e 1 hattofs 1965803 fir ie0Bn FrG a0 U 85ch § A5 R BOSIES SO ey

resultsin a @é@ﬁ&ed@é&&gwroceﬁo@asd@%@ggoih%tpmenééﬁatabisémeidfmméqné}emtlb)é | ar ge,

and thus of little use to a user. sone users are not 30 concer ned

about itens udwisl. Fresouseromay@sefer wrfobys ondthencategerionsf tifomsationin sheimn be

fairly common and dogsn'.t tﬁ%iﬁcal I ?{? pr esent a problem for soneone who is
searching fBPIReUCt B Bo bl 8E THEMBtemis sufficiently near its expected

l'ocation. A standgodverddnidife{rentP861E0 dheh el iR 40H mElidBy &Rt OT Y

report, however, may list all itenms that are out of position at all, even
t hose only ofiordst indoueatiomythat is pebhcoasounet desired,@ aetbodithprovided vdessbysheh as

For  tABse wh b Iae-i aiote eyt B0 Tif it o BuReR Rt el B o pPiopt™™

errors in | ogafel QPcA®indiR thefSexbBOed bRRE NFIBcR A8 fkredfio lak 8Bl gERMOt  be
useful. Those users nmay prefer to focus on othér categories of I-nformation

in their repualer)sandiheh campatedmgainisathe ardered Bstiofgiem¥ dona Bstodiemshese

ort i des. ou

potent 2l 1L CHk g, D0 SR 0 SR PR L ooy
Lhe data | s B aeed e e e R, o S REA TR O rmy Do
referréd to BSTRneadegoas nhexpeewdity intemegatchidecasapaatdasayadivetes thwt theyder ed
list of it en%vegé) ﬁote})rlzsie%b a?t; p}e%gn@ Tlhg resulting lists of (unexpeétedly) missing and
(unexpectedly) present items, fof example, are typically of a usable length, and
accordingly, overcome the difficulties described above.
in this and other applications, the order may be conventiona! in relationship to
20 | the items about which information is being sought (such as the Dewey Decimal system
or the Library of Congress system for library materials), or‘may be designated by the
user. Any or all of the lists described may be saved in a database, which may reside in
the memory of a computer associated with the RFID reader, or on a removable data
storage medium associated with the RFID reader, or in memory associated with a
25 separéte computer or device. Altematively, the information from the RFID tags may
simply be collected, and may be placed in the desired order at a later time or by a
different computer, or both, either before or after the information has been stored in a

database,

30 5. Background Inventory -

In another embodiment of the present invention, inventory may be conducted
simultaneously with other operations of the RFID system. That is, it is known to

conduct inventory of RFID-tagged items by interrogating the items for that purpose. In



algorithmorder). This conparison enables a processor to deternine g\,ﬁi ﬁh
itens that .the RFID reader was expected to interrogate are m ssi ngq Rk 2005
whi ch itemsae{m%mm% 15 RFID reader was not expected to interrogate
(because a database indicates that they were not present) areloFESEHH02ITHe -
resulting lists of (unexpectedly) missing and- (unexpectedly) present itens,
for exanple, are typically of a usable |length, and accordingly, overcone
the difficultiethidenbodibred: afxy @reskit ihVinSioaNdveaitbsris apiddceat dsartackgloendr der
may be conventional .in r%I ationship tao 20 the itens abgut which information
i s bei ng sought “REalien akthe R Baysigmpepgdataggqiesd fopp diffgentnypgsy. &pr
Congress syste i ' ' : .
Ay or a1 of TRy P ALEITREE o maPbe I (T inERGEHBRERS Y sopfhe 05
reside in the detnipeofhethee drgyureiocass aciletpeopeaniorder} loeatiRi, br betager whaheron a
renovabl e .data _storage medi um associated wth the RFID readgr, or_in nory
associ ated wi t hthgysse E;%{’rtafléq]% TR oY high e eT IR TP ISFaRIA 3@1&/@1@4&3“ ¢

i nformation frogy + Sl ; ; ced

i the desi red by ey Bibote e REYD iR iod b tye AR Blurioh Ui i ogurlirl

ei t her before othoat items tingy alsofteer umed korondast ibearogt ditedis, each RIR-wlggskiter80 5.

Background I nventory. | n anot her enhodi t of th resent. i nyention,..
i nventory may b awﬁa{%rpsﬁe &%Fwﬂwﬁgﬁrfvr Wi 18 15¢ Respes pelears ghe ‘grdiefE R D
system That i Sjiefnt id SeckRQMy ;%%bt plefditthe 'sfb‘rflé‘%b[egééélza%ﬁ ksl dal IR 2

interrogating the itens for "t pur pose, 2005 WO 02/ 101670 -7
PCT/ US02194021 béienssitbbaidreptatat, as heedpd,ds esflect thednttitbat, the iteraris pregerits This

conducted as a packgr ound eratiaon of the RFID, syste LN ata acquired
For ' di 11 er ent POROOE Ivaators cRaimBre Ty ortetsed TR Sbeb Bl Fardf oo S5 o
I nterrogate | teBﬁeckﬁn@hé&@étﬁ%vﬁs%@%oh&brsi@ﬁEﬁﬁﬂh@&o%gﬁfngﬁ% Wikodk ¢abed

in the proper order, location, or both, or whether 5 they are present on a
list of itens itRodMo tems wethRIEHD fags,ithe legebeing assthiatedwwith ﬂleb@msg,@r gbtreir 1wty

purpose of the BEL PHLERILeN B i LA, et pet cdanling,
item 15 of a storage area, or to convert an item to an RFID-tagged item, but inventory (the
secondary operation) can also be conducted in the background, pcrhapé to notify a user
if the items presented for conversion are not presented in the expectéd order according
to an order list of items.
Although inventory has been described above as the second operation, the same
20 principles apply to other combinations of first and second operations. For example,
when determining whether items are in the proper order (the first operation), an RFID
reader may also search for items on a predetermined list of items (the secord
operation), such as items that are thought to be missing, damaged, on hold for a patron,
or the like. Alternatively, when an RFID reader is used to interrogate R¥FID tags
25 associated with items and assist a user in determining where the item belongs in a
storage location (the first operation), the RFID reader may also search for items on a
predetermined list of items, as described above. The various functions described as
being a first operation or a second operation could be exchanged or coupled in any
desired and appropriate manner, so that information gathered for one puri::ose is used
30 for another purpose without the need for re-interrogating the RFID tags. Additional
operations of the type described elsewhere herein could also be performed at the same

time as the first and second operations, as desired.
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time inventory reconciliation. That is, the portable RFID reader reads the
RFI D tags of ihterrogation, and the new status could be stored in the mventory database. A

particularly useful feature of real-time inventory is for the RFID reader to enable the
user to confirm, during interrogation, that a particular item that was not found (but was
éxpected to have been found) is missing from the storage area. If the user confirms that
20 the item is missing, then the RFID reader can correct the inventory database to indicate
that the item is missing (that is, not present). The reverse may also be useful — enabling
the user to confirm that a particular item that was four_ld but was thought to be missing
is actually present, and thus to correct the inventory database. The corrected inventory
database may be stored wherever the original inventory database was stored. This real-
25 time reconciliation of inventory saves time, and thus is a useful feature in inventory
work. A user interface, such as one associated with a display, maj/ enable the user to
create or edit database records for any items that were interrogated but not found on the
database, by prompting the user to input data associated with any required or optional
fields in the database. This feature may enable a user to cotrect incomplete records in

30 the database in real time as well.
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C 2005 WO 02/ 10&6@@@@[/0@02311]&@‘211 databasg, oSpeembigadorRiethod The list could be used

to place the items in a storage area in the proper order, as with reshelving a group of

D E

library materials in their appropriate locations, or for placing the items on a cart for
" transportation to a storage area. The invention facilitates the placement of the items on
20 the cart in the desired order, to make replacerrient of the items on the storage area

shelves more efficient.

8. Alteringe the Permissible Error Tolerance

Some RFID readers are capable of simultaneously interrogating several RFID
25 tags that are within the “read range” of the reader. It can be difficult to determine or
resolve the exact relative positions of multiple RFID tags when those tags respond to
the RFID reader substantially simultanéously, particularly when the RFID reader
bypasses the items rapidly. However, a portable RFID reader can determine an
~ approximate order of the items whose RFID tags are interrogated. When stich an RFID
30 reader is used to report storage area location order errors (“shelf prder" €ITOrS) 10 & user,
this approximate order is compared to an expected order. Because of the errors
involved in approximating the shelf order of the items, false shelf order errors may be

detected, which may provide an error report that is annoying, rather than useful, to the
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useful, tot htexts and the like. In those cases, the user specifies that thick items are being

20 . interrogated, and the error detection algorithm is modified to classify as errors even
small discrepancies between the detected position and the expected position. For thin
items such as children’s books or magazines, the RFID reader resolution may not be
sufficient to accurately detect the relative positions of closely-spaced items. Inthose
cases, the user specifies that thin items are being interrogated, and the error detection

25 algorithm is modified to classify as errors only those errors that are sufficiently
significant to be reliably ettributable to misplacement rather than ﬁoor resolution.
Although the designations “thin,” “medium,” and “thick™ may be used, and may be
useful because users understand those terms easily, it is of course possible to use
numerical designations (for example, from 1 to 30) or other designations. If a numeric

30 tolerance is used, the number could approximate the number of items per unit measure,
such as the number of items per inch, centimeter, or foot. Thus the algorithm may be

modified based on a characteristic of the items that is correlated to the proximity of

RFID tags in adjacent items; typically the width of the items. The alteration of the
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interrogation rate, or directly proportional, or geometrically proportional, or otherwise.
variable based on the interrogation rate. |
20 * The foregoing embodiment of the invention may Be difficult to implement if the
RFID reader cannot reliably interrogate RFID tags at the faster interrogation rate, as
suggested in the exarﬁple. That is, some RFID readers may not be able to interrogate 5
items per second, and instead may continue to read 2 items per second and simply fail
to interrogate the other 3 items successfully. In that and other instances, thé resolution
25 may still be varied by a user or automatically. This can be done by measuring the
number of RFID tags simultaneously located within the “read range” of the RFID
reader. For example, if the read range of the RFID reader were sufficient to detect tags
within, say, a six-inch zone of a shelf, centered about the reader, then in a section of
“normal” books, the RFID reader might simultaneously detect six RFID tags. In an
30 area of “thin” items, the RFID reader might simultaneously detect 24 tags, or in an area
of “thick” items, the RFID reader might simultaneously detect only 3 tags. Based on
this measure, the RFID reader can automatically, through an algorithm, adjust its shelf

order tolerance separately for each shelf. As with the previous embodiment, the
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information may include, for example, the type of item, whether or not that item may

be circulated, the archive or destruction date for the item, or other such information.
" The RFID tag may then be placed in or on the item, and the item procegsed as desired.
20 Depending on how many items must be converted, the conversion process can be
expensive, though generally well worth the attendant benefits. »
One method of minimizing unnecessary expense in converting a collection of
_items to RFID-tagged items is the subject of this aspect of the invention. In this
embodiment, the conversion station implements the additional step of determining
25 whether the non—RFH)—tagged item is on a list of items, or in a category of items, that
should not be converted (or alternatively whether the item that may be converted is on a
list of items, or in a category of items, that should be converted). That is, the person or
entity that controls the collection of non-RFID tagged itermns may decide that certain
items need not be converted, perhaps because the benefits of conversion do not justify
30 the expense. This may be the case for older items, items that are infrequently or never
used, items that are damaged, multiple copies of the same item, items with a short shelf
life (such as periodicals) or the like. These types of items may either be listed

individually based on information in an existing database, or may be listed by class
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information known about those 1tems) that the user does wish to convert to RFID-
tagged items. In either case, this datébase may be transferred to (by download, or by
upload from a removable data storage device) or otherwise made accessible io the
20 conversion station, and then the information obtained from the non-RFID identification
system associated with each item can be compared to the database to determine
- whether that item should be converted to an RFID-tagged item or not.
Other operations may also be performed in the course of converting non-RFID-
tagged items to RFID-tagged items. For example, an inventory of items may be taken
.25 while those items are being converted, by comparing a list of items that were presented
for conversion to a list of items that are indicated in a database as present. From that
information, a list of presumptively missing items may be generated for a user.
Another 6peration that can be performed during conversion is that of determining
whether the items presented for conversion are in the proper, expected, or algorithm
30 order. This is possible because during com‘fersion, a user typically selects a first item
from a storage area, such as a library shelf, presents that item to the conversion station,
and then receives and applies an RFID tag that is associated with the item to the item.

The user then replaces that item in the appropriate location in the storage area, and



be circul ated, the archive or destruction date for the item or oh:éer such
information. The RFID tag may then be placed in or on the item of EChag0s

i tem progepsefhign desired. 20 Dependi ng on how many itens gugkshseonverted,
the conversion process can be expensive,  fhough generally well worth the
attendant benefits. One nethod of m nim zing unnecessary expense in

converting a collection of _itenms to RE|D-tagged.itens is the subject of
Chis aspect BHCHBeTRHTT oM (F Feispaveris i Hahes (178 osSt ef R IR | on

i npl enent's thesafel kiaBalcomhardhtheed:QEi (Y08 itém WhRlAaE IbBRid9pr RFI D- t agged
itemis on alist of itens, or in a category of itens, that should not be

converted (oappabrierately (sashytemhwithiera speeified onnthenof leastidns relative to igtkexpscted a
list of itens, or .in a category of it ...that should be .conyerted).. That
s the per SBRA Sl §f B B epbEn P Rort LELT B S oh e sisgad
items gray deghgléh B3 thedRidtH, fe hsePFReMR@Hs gﬁseﬁ’t@d ERPRTESIdn RERNFASHDECAUSE
the benefits of conversion do not justify 30 the expense. This may be the

case for ol dexact eanprojimaimondamt are infrequently or never used, itens that
are damaged, nultiple copies of the sane item itens with a short shelf
life (such as periodicals) or the like. These types of itens may either be

listed individualpy basedisbhinbhnd BRirk in an existing database, or nay be
listed by class 0_6 DEC 2005 WO 027 1016;0 PCTI US02114021 -13 ("itens ol der

than 5 years," or Thelaheadentdisetoses aroRFHEX sepsieryhiohyran bemsed tnsearchifon

stati recej . i - i 4 i racters,
recei \(i/)?ng d%%l:gﬁ_ég eraé%%y‘&glﬁggﬁgorqg o&?é’éf&gi?%ﬁ%ﬁlsagg{éﬂb%giltﬁi%%é) ??rﬁér%%d? a)

i dentifying prvidedd tieRFI adbe aff ifosaivhedbouva ghophgufush a8ms batntasstf or
conversion, 1t determ nes whether the 5 item has been identified as one not

sui t abl e f orisdBitiz8y Providedio the RETA Ae3debisych gha P of hist namear ofher Idetifgen
sutane - o .
ldentifle ae@.’%ﬁe REAY it it ﬁﬁﬁlg%@[%%égg%; Rg&ﬁ% tdcierﬁﬁ’ne &H&Qaétﬁ@

conversion s ion sends a signa st at us. not, then
conver si on camerrgradaitieshns matchhing iteanmethe liot) layd ifw, siors imernraticheslated (¢ thens
need tqQ be converted to_ RFIDtagged itens, which results in a savings of
both tPme anf Itergo For gXAmplea fgiof mnﬁpékmer@ﬁactanias@rwré%t@rmn:% e

RFI D- t agged ;%qe[t {}ﬁr%gélfﬁ[gfdéﬁﬂﬁy sl Egemfér%:nggﬁﬂs@@o i&agf)&fg rg%ﬁﬁ{ %m@léee | In a

speci fic enbodi ment I nvention desc above, ase may
present in the storage area but which cannot currently be found. In this instance, if the

RFID reader encounters and interrogates an RFID tag associated with an item in the
storage area, and that tag contains information which matches an entry in the “missing

20 itemns™ list, the RFID reader could store information retrieved from or related to the
interrogated RFID tag to a data collection category called “missing items” in a
database. This data storage operation could be petformed automatically, or after
prompting the user of the RFID reader, and an inventory database may be updated
either continuously or periodically with the information obtained. Lists of items, which

25 may be referred to as “search lists,” may be for iterns that a user or customer wishes to
locate and check out, or use, or destroy, or archive, or transfer, for'example. Since
finding such items of interest in the storage area is useful to users of this type of
system, if such an automatic data collection capability were unavailable the user might
need to retain the item for later processing, or might need to make special efforts to

30 “manually” store information about this item using some type of data collection
capability, as described earlier. Thus embodiment of the invention saves time and

effort by the user of the RFID reader.



created of itens (either specific itenms or characteristics of itens that can
be determned fromthe information known about those itens) that {Qe)ISED;
does not wish to convert to 15 RFID-tagled itens. Alternatively, the

dat abase may be created exclusively of itens (either specific itens or
characteristics of itens that can be determned fromthe information known
about thogg dihgs) that the user does wish to convert to RFID- tagged itens.
In either case, this database nay be transferred to (by downl oad, or by

upl oad from a renovabl e data storage device) or otherw se nade accessible to

the 20 conversi,on stati.o nd. then the .infor L.on obtained fromth

non- Re1 b Tdent Prpeaed sheolosBReiniasbeion e df FE s Rediedm b ibar ed <o
t he dat abasgedtOch@irRing 1he stepbst:her that item should be converted to an
RFID-tagged itemor not. Qher operations may also be performed in_the
course of convédti nécledingRAaBZoNaefgtahS ysigs LT REeRocagepsihted with an BdD
exanpl e, anJ nventory of itens may be taken 25 while those itens are being

convert ed:o? V;conpari ng a list of items that were presented for conversion

to a list of ifgns Lkl ey RFIDhERE thtbrogtdatiainsse REIPEHSLRdciatkd @ftht hat
information, a list of presunptively mssing itens nmay be generated for a

user. Anen Hem of peergst towbtaiminfermntion agreciatadmeith therifany ot imtarestsivbereinsthe hat  of

determ ni wether.the ite resented. . for conversio re.in. the.proper,
expoct ed. Ngp SLPTSHR] sineSsuisiD: R5GHRR P Bt o RIS RISt o ey er e on,
a user typical l(y) sel get&fer hidoziatideeie ihfopiatiof tobiAged & sRp (BYohthahea
library shelf, presents that itemto the conversion station, and then

recei ves &#egpselesteddn sl @)itad that is associated with the itemto the

Storage area gabo wERAEERE e o MERARDIEI0M G5t SR el e
next item |f the user converts itens in order, then the order of the itens

presented_may be conpared either exactly (each itemin its exact |ocation)
or appr oxi mat éhgmediodipticiaim hivhsrein aeafféépmélae%ﬁﬂ%eng 8raleseRtifuhs rel ative

to its ex ﬂﬁ? I : ISt It i.n an expected, proper, or
al gorithm&gg%g!ls eﬁ%:e ﬁ@/éesr&sl?p(%%elgO?ttg‘tg?%érr]grﬁg@a%ehen notify the user when
itens presented for conversion are not in the exact or approximate order.
10. Li hj

0 ' st g/'lat ¢ 'rﬂg m%&%dsf;[f%ﬁa%%el, wherein step (a) comprises selecting a category and

designating the attributes of items in that category to define the category.

4, The method of claim 1, wherein the category describes a location where an item

was interrogated.
5. The method of claim 1, wherein the category describes a class of items.

6. The method of claim 1, wherein categories from which a user may select are

uploaded from a data storage device and displayed on the user interface.

7. A method of interrogating RFID tags associated with items of interest, comprising
the steps of:
() selecting at least two categories of items using a user interface associated

with an RFID reader;



The 870 patent discloses an RFID reader which can be used to search for 10
RFID-tagged items within a storage area, if information about the if{ens of
interest is provided to the RFID reader-16¢f information about a g@ Btﬂﬁﬁﬂ@(}%f
such itens of interest is initially provided to the. RFID reader, such as a
group or |list narre or other identifier, then the RFID reader can

i nterrogate RFI i

mat ch any item gﬁﬁlg th@@%%‘i‘%d%f{&‘;ﬁ%&é@%&? ﬁ e%%t%fi |%eqégggg§ﬁ%ég%ﬁﬁg 15
mat chi ng i Iamimenﬁafrmtemtrm ehtaia ihfcsmatidn atsecimtedi withtler igsh of aneivst, pvl'm:vami&d: to

the RFID reader. and given an jdentifier such a mssm i,tens" entif
e 1 hat ERo0 et S EaREnlIN Sreiatay L e e st SHAFe T SRRGE B s ont |

be found. In thigy,i nsfh%?é‘a%er 'categbﬁzmgl%h&ﬁfsﬁgﬁforﬁmm%%%te%r(@g 'wﬂfkﬁa[tfl&ﬁ?t es
an RFID tag associated with an irtemrin the storage area, and that tag

cont ai ns i whoofishd criegdricsiselestadhastem(agrandy in the "missing 20 items" |ist,
the RFID reader uld store informati.o i I el d to the

i nterrogat ed RFI@ t agStd™&a fsg%fb%eﬁé%lﬁ%%m@ﬁ@fbﬁdy {}]P(@d rff iﬂg’ﬁ‘ﬁ’g items"
in a database. This data stor age operation could be perforned
automatically, or after Qtprorrptl ng the user of the RFID reader, and an

i nvent ory &at abdde mehodef clpidat cabereinttheeategonics ﬁmusﬂuﬁﬂbﬁxqimw@dl cally with

the informati on obtained. Lists of itens, which 25 may be referred to as
"search lists,” may be for itens that a user or customer w shes to |ocate

and check @ut, OmeYs@hodbf &GSt 70¥hersih tBé 641dtRics afe idt ANFHALY exfcisiv@xanpl e.
Since finding such itens of interest in the storage area is useful to users

of this type of system if such an autorratl c data collection capability

b ocess g 0or. ribige SR AL R bl ch bty hetctbss WEALE R B TS ospep

i nfornati onnalgtw;; etamas item using sone type of data collection capabl lity,
as descri bed earl i er. Thus enbodi nent of the invention saves tine and
effort by the user of the RFID reader. -15 W claim 0 6 DEC 2005 1. A

met hod of =Te | | itens
of intereat: comsriehdl 8 Bk Pl AT BAEE SARAER BSVME,
using a user interface associated with an RFID reader;

12.  The method of claim 7, wherein information necessary to categorize each RFID-

tagged item may be obtained from the RFID tag itself.

13.  The method of claim 7, wherein information necessary to categorize each RFID-

tagged item may be obtained from a database stored in memory of the RFID reader.

14, The method of claim 13, wherein the database is stored on a removable data

storage device.

15.  The method of claim 14, wherein the removable data storage device is a flash

memory card.

16. A method of interrogating RFID tags associated with items of interest, comprising

the steps of:



(b) using the RFID reader to interrogate at | east one RFID tag associ ated
with an itemof interest to obtain information associated with thgﬁi[}Eegnm@f
interest, wherein the itemof interest il§-not currently associated with the
category selected in step (a); and (c) thereafter associating the
information obtained in step (b) with the category selected in step (a);
and (d) saving the calkpgfhs ZE8Last BhOEABEIrPBf REhALABE aluBerShRPrabE dssbéladd

dat abase. 2. The nmethod of“claim 1, wherein step (a) conprises selecting a
cat egory f rwith aaRbHyreadbi; st of categories displayed on the user interface.

3. The method of,clai.m 1 er-ej te a), Gonpri ses | ectin .gat egory
and designati ng(bf he %{e{fpg%ge@’@? a‘ig? g%?é"%ﬁat"ﬁ “%%é‘gﬁe@?} 6 Ogé‘f% St he
category. Agithiheha@kdpesy ofitghadi m 1, wherein the category describes a

| ocation where an item was interrogated. 5. The method of claim 1, wherein

the category dede}i bewstegotiriagdnformptieamnslatel totheeatieashede semdbadsaeciatedyithei n

Gevi oo ana 0 SRR SEPREE (TR oPRpf Bhe BEGe ALSRER A O Mot o1 Togati ng.

RFI D tags associ@jed ighdrihg dr§ RFION-tab fé RS that @@FTIOL Bk BGtegdrivRdih apiatione ()
selecting at |east two categories of itens using a user Interface associated
with an RFI®geEder; -16- 0 6 DEC 2005 (b) using the RFID reader to
interrogate at | east one RFID tag associated with an itemof interest to
obtain information associated with the itemof interest, wherein the item
of interestl7 s riiie mehodof tixina$s oehatiadhavnkthot Hertliatiegoddsake stepeft ed in step
(a); and (c) thereafter, categorizing.the infornati on obtained in step (b)
with at least dARk ofsaYWét%?%%i@‘gl@@n@épédnﬁﬁa@%-(a); and (d) saving
the categorized information obtained in step (c) in a database. 8. The

met hod of claim7, wherein the categories are nutually exclusive. 9. The

met hod of cl8i mThe mbthodbficlhine 1 .ablegeiniae kastronerategonyt deatdiyeséteaisudiavcertaihO.
The nethod of claim 7, wherein one category descri bes whether an itemis

pr esent iﬁyﬁe-storage area. 11. The nethod of claim7, wherein the
categories describe different types of itens.

19.  The method of claim 17, wherein information necessary to categorize each RFID-

tagged item may be obtained from the RFID tag itself.

20.  The method of claim 17, wherein information necessary to categorize each RFID-

tagged item may be obtained from a database stored in memory of the RFID reader.

21. The method of claim 20, wherein the database is stored on a removable data

storage device.

22,  The method of claim 21, wherein the removable data storage device is a flash

memory card.

23. A method of identifying items associated with RFID tags, comprising the steps of:
(a) providing a database including entries associated with certain items;

(b)  interrogating RFID tags associated with items with an RFID reader; and



12. The method of claim7, wherein information necessary to categorize each
RFID- tagged itemnay be obtained fromthe RFID tag itself. 13. TB% ;@&d
of claim?7, wherein information necessary8t o categorize each RFID t@
item may be obtained froma database stored in nenory of the RFID reader.
14. The method of claim 13, wherein the database is stored on a renovable

data storage deyicephBdindag iFBEARA 19T SbAkRnlte RITB B titerrs oAb e data
storage device I's a fpl ash “nmenory card. 16. A nmethod of interrogating RFID

t ags assod®dDdag wisvtiafetiovith of ittmttleat dees nod ombeli @i enjry emhtheskatabgseof . -17 0 6
DEC 2005 (a) selecting at |east one category of itens using a user interface
associated wth an RFID reader; (b) interrogating RFID tags associated with

items, at heast TaBenPhod W G 23, Wiekdth the iN@ict@d PR priRs illtBBting & light
categorizing information related to the at |east one item (s) associ ated
with the iRewee.ogated RFID tag (s) in at | east one of the categories; and
(d) ignoring any RFID-tagged-itemthat may not be categorized in at |east
one category. 17. The method of claim 16, wherein the nethod further

includes the stdgpe@fsthod &) clSiaV2NGvidian GalingRnfidtebmptiRs pRividing af addigrt abase.
18. The method of claim 17, wherein at | east one category describes itens of

a certain sipple. 19. The nethod of claim 17, wherein information necessary
to categorize each RFID- tagged item may be obtained fromthe RFID tag
itself. 20. The nethod of claim 17, wherein information necessary to

cat egor i ze 26ach TREhithddb@Uegni 23 Wikein e iabicaiisied prowdedotlaiapage stored in
menory of the RFID reader. 21. The nethod of claim 20, wherein the database

is stored on a renovabl e data storage devi ce.
27.  The method of claim 26, wherein the display is a component of a user interface

associated with a portable RFID reader.

28. The method of claim 27, wherein the user interface enables a user to create a

database record for the item that does not match an entry on the database.

29.  The method of claim 27, wherein the user interface enables a user to enter

information into the RFID reader related to the item.

30. A method of obtaining information related to items of interest associated with
RFID tags, comprising the steps of:

(a) interrogating RFID tags, each associated with an item, to obtain information
related to the items for a purpose other than determining the presence or absence of the
items in a storage area; and

(b) simultaneously with step (a), using the information obtained in step (a) for

determining the presence or absence of the items in the storage area.

31. A method of obtaining information related to items of interest associated with

RFID tags, comprising the steps of:



22. The nethod of claim 21, wherein the renpovabl e data storage device is a
flash menory card. 23. A nmethod of identifying itens associated Wpthi(REILD
tags, conprising the steps of: (a) provi-th-ng a database including entries
associated with certain itens; (b) interrogating RFID tags associated with
items with an RFID reader; and -18 0 6 DEC 2005 (c) providing an indication

to a user when t RFer%ﬁ&%ﬁﬁ% RFTH&4 08 8SsoRhted it ah R8m2 8P QGhidli R rfkddh an
mat ch an e

0
itemthat does n try on the database. 24. Thé nethod of claim
23, wher ei nfor adirstairpatiod deeonmingebethér theriteras eregna gredpirnsod arder @BhinTFhe
met hod of claim 23, wherein the indication conprises providing an audi bl e
si gnal . 26.St€?*f?§eﬂ{aef‘hﬁﬂieof claim 23, wherein the indication is provided on a

di splay. 27. Theyet hgdyManchaly WAk stepd! @lifl frifSmehitioRlodkihe ia s&PpRPREAt of a
user interface associated with a portabie | D reader. 28. The nethod of
claim 27, wesprd purphes efsleterimniog thegmemnabdrabsenagd the ideroy mdthe swragdataabase
record for the itemthat does not match an entry on the database. 29. The
met hod of claim 27, wherein the user interface enables a user to enter

i nformat i on3i nt o AtHehRFbEokaRste inf@inatiet rdifed REitdrhe8 indPest AssiBiahAdyigd

obtaining information related to items of interest associated with RFID
tags, conprREI¢pesiwomrspyg tbe stepapt:i nt errogati ng RFID tags, each associ at ed

with an item to,Qbtain infar i rel ated t he, itens for a purpose
other than detertni nB’t‘frﬁ%gangw@ga%rea&E%ﬁ%@ %ffwft\]ﬁ@n_ltfﬂpe{‘%éﬁtﬂ "Storage
area; and (ffordlatish rARRAYUS e inishfos b BiRst pBIposdlsF Rardhiies foRtQtmitkMB oplat ai ned
in step (a) for determning the presence or absence of the itens in the

storage ar eptedgerminedrsgandulisf angbt ai ni ng i nformation related to itens of

nterest assoc afygd WobfRENR A9 e OIPIGR) BY ihRRmSESPS@hea b SePEF 30

second purpose of determining the presence or absence of the items in the storage area.

33. A method of obtaining information related to items of interest associated with
RFID tags, comprising the steps of:

(a) interrogating RFID tags, each associated with an item, to determine
information related to the items for a first purpose of checking items into or out of a
storage area; and

(b)  simultaneously with step (a), using the information obtained in step (a) fora

second purpose of determining the presence or absence of the items in the storage arca.

34. A method of reconciling an inventory list of items associated with RFID tags,
comprising the steps of:
{(a) using an RFID reader to interrogate at least one RFID tag associated with
an item,;
(b) determining whether the item is represented on the inventory list as being
present, and if not;
(0 indicating to a user in real time that the inventory list indicates that the item

is absent; and



(a) interrogating RFID tags, each associated with an item to obtain
information for a first purpose of determ ning whether the itemsﬂzﬁrﬁtcim
predeterm ned order within a storage ar2@; and (b) sinultaneously wth step
(a), using information obtained in step (a) for a second purpose of

determ ning the presence or absence of the itens in the storage area. 32. A
nmet hod of obtai pj\ng | i i Qf : SR wth
RFI D t ags, COfT'pP:pSi néﬁ]{tz{gﬁg%ée%%r (E)(f&%ge)%g%htﬁ? %\? r g(gg#l?{fé‘ r%%le%ﬁ‘fsg%s eaé‘ﬁé i
associ at edihwiiteln &ipréeseanysitga detr éntaifae assariaedwitholie REIAtedet o the itens for
a first purpose of searching for certain itens on a predeterm ned search
list; and (b) sinmultaneously with step (a), using the information obtained
in step (a}sforThe nRERANT PUFPRS GitRfeid BleSisH Ricthct B&nﬁﬁ&%_%&ﬁ@l%ﬁ absence of
the items In the storage area. 33. A method of obtaining information related
to itens of interest associated wwth RFID tags, conprising the steps of:

(a) interrggati RFL.D t . h.associated with an item. t.o determ ne

i nformatio g‘r el iﬂ%@e{l@dﬁ?@?&{@gﬁ ”‘T]’SFGI%&‘F’?‘#%?&Y&&PB&%%CE’ RACLHERIRY ng i tems into
or out of a storage area; and (b) sinultaneously with step (a), using the
information obtained in step (a) for a second purpose of determ ning the
presence o387.absérmethod of tesoneibing ai mvehlershisod dema respciage with gl Rdegsof
reconci l i ng an.i.nvent gﬁrﬁ l.ist of itens associated with RFID tags,

conpri si ng"TARILPEHE 5P °fa) using an RFID reader to interrogate at |east
one RFID tag asggci ausidg whRFIDaBadet RMintdripa@R DB Oghwheicnesd WhiBahtemis
represented on the inventory list as being present, and if not; (c)

i ndi catingi¢m; a user in real tine that the inventory list indicates that the
item is absentj.and ,; . 6 005 j h r.rect the
inventory |ist pﬂ regFt%g?%éngo‘;?E%%o%rf@rlﬁgﬂ%epﬁﬁg%gehtia ﬁéﬁ i é’ér@?@ %S?élgg%lfl g using a
user i nter pesent asanoneihe dewstwhdsb RFRD thysrvede @iterrogated, and if not;

(c) indicating to a user in real time that the inventory list indicates that the item

is present; and
(d)  enabling the user to correct the inventory list in real time by confirming that

the item is absent using a user interface associated with the RFID reader.
38.  The method of claim 37, wherein the user interface comprises a display.

39,  The method of claim 38, wherein the user interface comprises a touch panel

display.

40. A method of organizing collected data related to items associated with RFID tags,
comprising the steps of:

(a) using an RFID reader to interrogate RFID tags, each associated with an
item, wherein the items are not arranged or interrogated in an order associated with their
desired locations in a storage area;

(b)  organizing information obtained from the RFID tags in an order associated
with the desired locations of the items in a storage area; and

(c) providing the organized information from step (b) to a user.



35. The nethod of claim 34, wherein the user interface conprises a display.
36. The nethod of claim35, wherein the display is a touch panel cﬁg%p&q@
37. A nethod of reconciling an inventor¥l-list of itens associated W I D
tags, conprising the steps of; (a) using an RFID reader to interrogate RFID
tags each associated with an item (b) determ ning whether an item

represent gl onThOg HMMEIHREN 40, $hen RE (!:? coRbBSEProtiirdTRARMEREN loltges whose
RFID tags were interrogated, and if not) (c) indicating to a user in real

time thatuschenamisphasory |ist indicates that the item is present; and (d)
enabling the user to correct the inventory list in real time by confirmng
that the itemis absent using a user interface associated with the RFID

reader. 382, Tha Hehb@df edlleeting MfSmativheslgicd (6 RETVSASs absticRitédeahdempbE ses a
di splay. 39, The nethod of claim 38, wherein the user interface conprises a

t ouch panditerestj eoppgisingside sigppref:hod of organi zi ng collected data related to

i tens associ at W : LSlL.ng t X Jo an RFID
reader to int e&Soga%ée]eE%%aicgtgg?rye%g%gg‘(g)lcg(ftlg%r\?\I/irlttg ﬂfﬁgﬁgsslo% ?rtr?dj%t@%éll n the

i tens ar eRAUD réddednglistcr a tatbgory agaleshp of iaamottaepoassogicaifosd mtributéshei r
desired locations in a storage area; (b)_ organizing infornmation obtained

. . ).
fromthe P ISPFesERtsiaPORRORPHE el grqu dtem hayingwsseiated dF IP0'88%i ons of the

itens in a stopage area; LQVi.dl i i 1At | from
Step (b) to a Kder. tgg s RAR B Rk MRl SAPRERS el Bl D
step (c) eoitpmicfdatepesdvo dbragn infdmmnatiatn amodiateti veith thedternnf fntdresplvehereid2. A
nmet hod of callecting information related to | D tags associated with itens
of i nterd§titeney ?rswg,n%%lrgepﬁps@swp!a&(da‘)wtggli‘ea’f?@?gy & e%@w@p &) itens

using a user ipherf aee.A8505baisch Mt oh Ry 53681 Wufineat egory
is a group of 'ﬁ)ems th%t possess s%\ieci P?dgﬁmatotril{)ut es o s%%?
category selected in step (a); and

(d)  saving the categorized information obtained in step (c) in a database.

43. A method of using information related to RFID tags associated with items of
interest, comprising the steps of:

(a) selecting a category of items using a user interface associated with a
computer;

(b)  obtaining a list of at least one RFID-tagged item; and

(¢)  associating information related to the at least one item with the selected

category.

44,  The method of claim 43, wherein the method further includes the step of:

(d) saving the categorized information in a database.

45.  The method of claim 44, wherein step (a) comprises selecting a category from

among a list of categories displayed on the user interface.

46.  The method of claim 44, wherein step (a) comprising selecting a category and

designating the attributes of items in that category to define the category.



and represents a portion of an entire group of itens having associ ated RFID
tags; (b) using the RFID reader to interrogate at |east one RFID tdkpDEC 2009
associated with an itemof interest te2bbtain information associated with
the itemof interest, wherein the itemof interest is not currently
associated wth the category selected in step (a); .(c) thereafter
associating the information obtained in step (b) with the category sel ected
in step (a); and (d) saving the categorized information obtained in step (c)
in a dat abase. Tag methodatfiedatmat4, udieregn thefcetegertyi dsacritisls atlechtioo vRRIrEan #gs
associ at ed vvitth iteﬁrqs of interest, conprising the steps of: (a) selecting a
cat egory OFS I ehRsqe 'ng a user interface associated with a conputer; (b)
obtaining a |list of at |east one RFID-tagged item and (c) associating
information related to the at |east one itemw th the selected category.
44. The nihodThe matkgdwisdaimrbrehaseinibe patesay despribiss e olase ofidemst he step of :
(d) saving the categorized information in a database. 45. The net hod of
claim44, wherein step (a) conprises selecting a category from anong a |i st
3}1 cat egoddes ThsI’nheﬂh@qﬂo_f)ﬂlaﬁlhellélJS?ﬂ‘_l’eréiﬁt(ﬁtég@Ci@s fn vcélhelémtshﬂd]agfsembﬁhm 44,

erein step (a),. conprising selecting a category and, designating the
attribut egplaﬁéqfifé%qdﬁt% ﬁafageélﬁwsrapgld@pﬁeaﬁgﬁat huseE ateEfasry,. 0 6 DEC 2005
-22 47. The nethod of claim44, wherein the category describes a | ocation
where an item was interrogated. 48. The nethod of claim44, wherein the
cat egory fescr lhasthad off &igsrrogatingehElD 149s asEheiatedtwhiold itefns olf ataredy), wher ei n
categories fromwhich a user may select are uploaded froma data storage
devi ce antPBPRPRAVESIERT e user interface. 50. A nethod of interrogating
RAI D tags assoghat edeibiiddl alIEAT (8h chRFESHE iteOURES Ny tgrfaleps of - (3)
selecting at |east two categories of itens using a uUser Interface

associated with a computer;

(b)  obtaining a list of at least one RFID-tagged item; and
(c) categorizing information related to the at least one item(s) associated with

the interrogated RFID tag(s) in at least one of the categories.

51.  The methed of claim 50, wherein the method further includes the step of:

(d)  saving the categorized information in a database.
52.  The method of claim 51, wherein the categories are mutually exclusive.
53.  The method of claim 51, wherein the categories are not mutually exclusive.

54,  The method of claim 51, wherein one category describes whether an item is

present in a storage arca.
55.  The method of claim 51, wherein the categories describe different types of items.

56.  The method of claim 51, wherein information necessary to categorize each RFID-

tagged item may be obtained from a database stored in memory of the RFID reader.



associated with a conputer; (b) obtaining a list of at |east one RFID-tagged
item and (c) categorizing information related to the at |east one(iftiaf()5
associated with the interrogated RFID t&3¢s) in at |east one of the
categories. 51. The method of claim50, wherein the nethod further includes
the step of. (d) saving the categorized information in a database. 52. The
met hod of claim 51, wherein the categories are mutually exclusive. 53. The
met hod of claim51, wherein the categories are not nutually exclusive. 54.
The met hod 5 clBiemsthoduferlaim Sénavheaeiaghe yatrbose ivaioreher ieiemayaplecdata s
present in ?P % g area. 55. The nethod of claim 51, wherein the

cat egori es "des dlfferent types of itens. 56. The nethod of claim51,
wherein informatl on necessary to categorize each RFID- tagged item may be
obt ai ned from a database stored, in nmenory of the RFID reader. -23 0 6 DEC
2005 57. THé: netthawiised ﬁuaﬁeﬁps@mg\%@%ﬂas pviecigtat e okinisresy OmPHSing
renovabl e dapt g pss&prage device. 58. A nethod of interrogating RFID tags
associated w ﬁ Itens of interest, conprising the steps of. (a) selecting
at | east one cat(e)gor welﬁctmgankausmnegcaegmﬁbf itatnanisages assdnicafaed assaciatedan
RFI D reader; Mﬁkﬁerro ating RFID tags associated with itens, at |east one
of which i Vit F‘F?éle ategory of items; (c) categorizing information
related to the ab)! eafierRighb KD 14 §%9§Uc?§t@cﬂjzam}fﬂemgh§clbﬁgt%rn'éqﬂ%kﬁgh RBFI D
tag(s) in at least one o e cat egori es Ignoring a

RFI D- t aggedvithienh¢ batgorgyofneinshe categorized in at | east one category. 59.

The method of clajm58, wherei.n.the, nmethod furt i ncl udes .t he st
(e) saving the (,(ai egd%afeﬁgﬂmpﬁf%qoﬁtﬁ?tﬂ%’rfer d o fé\ &4 S%Séon%ﬁem ASREIF d"“ﬁ?

cl ai m 59, whelRitodied RASS :208 if 3t RAK ORI i8R rick el of a certain type.

{(d)  ignoring any RFID-tagged-item that may not be categorized in at least one
category.

59.  The method of claim 58, wherein the method further includes the step of:

(e) saving the categorized information in a database.

60.  The method of claim 59, wherein at least one category describes items of a

certain type.

61. The method of claim 59, wherein the database is stored on a removable data

storage device.

62. A method of using information related to items associated with RFID tags,
comprising the steps of:
(a)  obtaining a list of information related to the RFID tags, the list
organized in the order in which the RFID tags were interrogated by an RFID reader; and
(b)  organizing the information in an order other than the order in which the

tags were interrogated by the RFID reader.



61. The nmethod of claimb59, wherein the database is stored on a renovable
data storage device. 62. A method of using infornation related tgqg FENMH0S
associated with RFID tags, conprising t4é-steps of: (a) obtaining a list of
information related to the RFID tags, the |list organized in the order in
which the RFID tags were interrogated by an RFID reader; and (b) organizing
the inforngki on THe AGLOH GEL1HhHNEY, \AtH%?élntoﬂgEHﬂf&%aﬂdi‘l ﬂMHt@dﬂtd ReIDL dwer e
interrogated by the RFID reader. - C 2005 63. The method of claim
62, wher ei nteorsl thatian¢ ewtrafiriosition dly at Eastracpreit@ntinghedountt emganizad 1ra1ihe otder. of
position by at |east a predeterm ned anount is organized in the order. 64.
The nmet hod of claim62, wherein the nethod further includes the step of.

(c) conparigag t%e%aamaﬁdlahﬂfﬁgmnéﬂeﬁnthfehwmm fipthHeb IndMideR the step edet er m ned
ordered list. 65. The nmethod of claim64, wherein the predeterm ned ordered
list is alist &) i tcemparimgdhe @W@%@n&r@éﬂm@f frpwcyep 6B Witha st or age ar ea.
66. The nme i 4 erein the nethod further conprises the step
of . (d) Créjl??l ﬁ%ﬁl};{ {“? fﬂ@ dh%\gms that are on the predeterm ned ordered |i st
but not anong the ordered list fromstep (b) 67 The net hod of claim 64,
wherein the nmethod further conprises the ste :.(d) creating a list of

items that %are dhetnehed 9 ckdm) 44 whereiptlag ﬁrﬁdeﬂsymw&l Heereddi hya HiReof
predeterm n %ﬂlsﬁhq QB?‘L%C?BM&%{]IO-EQE lmglg %%% déal m 64, vvherel n both the

ordered lis ordered list are provided to
a conputer by a portable RFID reader, 69. The nethod of claim 64, wherein
both the ordered_list_ of ste the predeterm ned ordered list are

stored on &0r eng@ﬁﬁll@h%Pﬁcgt% %ﬁg;%’g‘%ém the myfhed fusther gpmprisgs the eaddr , and
upl oaded from the renpyailbe 19202 iRhR RILLIDH BE phllcRrmBRAVEAGE list but not

among the ordered list from step (b).

67.  The method of claim 64, wherein the method further comprises the step of:
(d)  creating a list of items that are on the ordered list from step (b) but not

among the predetermined ordered list,

68.  The method of claim 64, wherein both the ordered list of step (b) and the

predetermined ordered list are provided to a computer by a portable RFID reader,

69.  The method of claim 64, wherein both the ordered list of step (b) and the
predetermined ordered list are stored on a removable data storage device by a
portable RFID reader, and uploaded from the removable data storage device to a

computer.



