- 1 USER | NTERFACE FOR PORTABLE RFI D READER Techni cal Field A user
interface is described for use in and with a portable interrogation system
The portable interrogation systemcan be a radio frequency identification
(RFID) interrogation systemincluding a_handheld reader. Back round of the
I nvention RFID interrogati on systens havé been proposed to detect the
presence of an RFID tag associated with an article of interest. An exanple
of such a systemISERIIAT BRFAGEBOR P ORIDABILERFID:RPATER
Publ i cati on WD 99105660, which is assigned to Checkpoint Systens Inc. That
publication describes the use of an RFID inventory systemin which the
materials in a library can be checked in and out by detecting the RFID

t ags assocrhkbﬂcmﬂﬁﬂdthose naterials The publication further describes

periodically scanning th f.the.librar vvlth nRFI for
updating the i n/eHtBijte P%&’ﬁ sqeaef%’ésteéfllaﬁ‘fl §V1 Wfteq‘%i%ﬁﬁx%gn |on

- The present H'];‘é?ﬁﬁle%eh% HisiSs Syfsféns BRT Qv £ R ﬁed}dbn@?ﬁde@:ﬂh@atﬂﬁ @umaders, and
in partlcu o Inprovénents in the user interface associated wth such a
reader . Théntemegatidnndystefreineluding 4 hoidhdld remderor nore of a nunber of features
that provide information to a wuser, including the graphical representation
of itens (including the representation of a location of or for one item

relative tay,aQ ugao@{hém(,&m&gatl on), the use of sound, and the use of
light. The eatures of the inventive user interface are
provi ded bel ow.REM Hﬁerfwmpnpyst@ns beve brenDropgsag tovartE@ e BHBEHCEAR s of

the invention Wl be. bed b ef ed

Fi gures, i @825 ag agh %%BW& tgrf: %tvébs{/&el\%vﬁ%# 8?‘%@% %E{Eﬂp FI D

reader ; %’o ih ?a@n@@é@ﬁéamﬁbafﬁmtm@uahmrdnavaﬂcw%s&n eddelris Fi gure
3is a th|r odi nent of a portable RFID reader; -_2 Fi ure 4 'ﬁ:ﬁn

exenpl ary dissighed/tcsBimakpging Systems iwg: eThﬂé@éb]HﬁW)ﬁgie%ﬁ“hcégﬁu%
inventory system in which the materials in a library can be checked in and out by
detecting the RFID tags associated with those materials. The publication further

describes périodically scanning the shelves of the library with an RFID scanner for

updating the inventory status of the materials.

Summarv of the Invention

The present invention relates to improvements in portable RFID readers, and 1n
particular to improvements in the user interface associated with such a reader. The user
interface may include one or more of a number of features that provide information to a
user, including the graphical representation of items (including the representation of a
Jocation of or for one item relative to an area of interrogation), the use of sound, and the

use of light. These and other features of the inventive user interface are provided

below.

Brief Description of the Drawings

Various embodiments of the invention will be described below in reference to
the attached Figures, in which:

Figure 1 is a perspective view of a portable RFID reader,

Figure 2 is a second embodiment of a portable RFID reader;

Figure 3 is a third embodiment of a portable RFID reader;



graphi cal conponent; Figure 5 illustrates a user interrogating library
materials with a portable RFID reader; and Figure 6 illustrates a user
interrogating library materials with another enbodiment of a portable RFID
reader. Detailed Description of the Inventbon The invention relates in
particular to an inproved user interface for a portable RFID interrogation
(or reader) systelia Al | owed copendi n@ ggoaggl i cation_serial unber

plap govy

09/ 368, 826, 11 ed DMEHIGA 158D ¥G95 A GrHSE InfFFTage bEviamat Jeast one
confi gurati opg,dhQa] 84GioRerROr tabl e RFID reader. A The Portable RFID Reader

The portable | D reader i1s preferably a handhel d reader of the type shown
in Fi gure 1 at 1@iguraridilostyatene bsméntarrciiasipp diYyrat 0 2yataighowdh apouable RED
dat abase, rocessor, an antenna 104, and ot her conponents such as a
keypad 106 r F%P@é receiver and/or transmitter, function key(s) (as

shown in Figure Zygur%%stpgt?eaﬂem&% %%%m?g;%&san@wgﬂfa% ion to the

reader. Alternati sonme o ose ents” may not be 1 ncluded, or
may be tet heemﬂoﬂmemtfmﬁlqioalabﬂerlﬁ"aﬂeﬂeaddior exanpl e, the power source may be
connected to the RFID reader by a power cord as shown in Figure 3 at 108,
whi ch can reduce the weight of the RFID reader itself. Reference nunber
108 coul d al I data transm ssion line used by the
RFI D reader ﬁ%t:ﬁl%@ﬁﬁ,%ﬁﬂ G of BE T %ﬂ@.e information. Qther portable RFID
readers are s howﬂ“he An¥érgion eslaids i parbicaladiotn Hipeofednists mnsfat feachornblet he
conponents o ortabl RFI D .r eader |s evident, but_ the foll ow ng
overview is %FE‘S "YEF OgaupY H@Hcﬁysﬁfﬁlf Silnwes GApenting HiSs ppaYcatiy seial

sel ected fromaRBNeh/54s ts@blfﬂeai s,gbw,w@l&'esenyes Pntof s dngat can be
activated by the touch’of 'a user™s frnger, or with a stylus, or both. The
di spl ay may benfpmriticofs far ts'lmhcﬁmd)mhbtmhﬁmmaderor per sonal di gi tal assistant,
of the type available from Pal m Conputing of Santa Clara, California, or
at "www. pal m com” under the designation "PalmV," for exanple, or nay be
separate frop the R IHESRIRFID REadepver source should be sufficient to

power the unit (Tncluding the display, the -3
The portable RFID reader is preferably a handheld reader of the type shown in

Figure 1 at 100, and may include a display 102, a power source, a database, a
processor, an antenna 104, and other components such as a keypad 106, infrared
receiver and/or transmitter, function key(s) (as shown in Figure 2 at 140), or other
method of providing information to the reader. Alternatively, some of those
components may not be included, or may be tethered to a handheld reader. For
example, the power source may Be connected to the RFID reader by a power cord as
shown in Figure 3 at 108, which can reduce the weight of the RFID reader itself.
Reference number 108 could also represent or include a data transmission line used by
the RFID reader to transmit and/or receive information. Other portable RFID readers
are shown in Figures 2, 3, 5 and 6. The functions of each of the components of the
portable RFID reader is evident, but the following overview is provided as background
information.

The display may be selected from among suitable displays, and may be a screen
that can be activated by the touch of a user’s finger, or with a stylus, or both. The
display may be part of a handheld computer, or personal digital assistant, of the type
available from Palm Computing of Santa Clara, California, or at “www.palm.com”
under the designation “Palm V,” for example, or may be separate from the processor.

The power source should be sufficient to power the unit (including the display, the



processor, and any sound or |ight generation source of the type described
bel ow), preferably w thout adding so much weight as to make the unit
cunber sone. The power source could be a battery, and preferably a
rechargeabl e battery, and can as descri bed above be integral with the RFID
reader or connected via a power cord to3for exanpl e, a power source that
can be worn around a user's waist. The RFTD reader could even be powered
by standar drtﬁietmrmtdimgsoumdenﬂﬁght@bndremirgmmm afaheltype ghtcribedtbelover e wit h
the wuser's nobjlity dat abase and processor, may be sel ected to support
Lhe funct i SFCRE N %é\?ééowcﬁﬁ’é‘” |a|§~>tﬁ> BRbeIhe e SR BTN bt P

sui tabl e pg i f and
he. dat abasa eay O AT e Pt b e e s e 4t SH R he

RFI D tag t @bdvdissinbaen wurﬂ éiemﬁmxeelddr@rmmalctidnm:i 1 powtr tdré to,nfat exanglie,of
interest, or to a class of materials fo which,. th% rrgﬁ:gél al _ bel o gs, or to a
list of oAPOBET§BWEE LbEMT PeWREY APPRg susens Riisth [hp&FlRdpades cppi &vBRPed,

for exanpl ﬁoyﬁgﬁ% br}gﬁ’é@teﬁ?ﬁ’lt ﬁ’*'o SPrehf qmargh'tﬁéﬁom%@hai ber®re W8 the

informatio desired by a user he ad tional 1 nformation
bei ng avai b@éﬂsemahlhay separate database to which the portable RFID reader
can be connected. For exanple, the RED reader can be gocl'sed w th a docking

station, or |inkdg d@@hﬂﬁﬁ%@r@awordﬂ@m leqgtetor sy Pegid neLRNEIASE, whi ch

can prowd I ti N re of
The "1 nt er FOLaT by R R 1 O g e T e e h o ey
be sel ect edn{bﬁmﬁ@mf@ran@ry skill, babthe arﬂbeﬁnmey bhadtnfi;aced id atehtthe transfer

of infornmati on between the RF] D t ag the R FI D reader.. The ant enna
(ei ther thédessifisaten amtﬁcg ks RRD éﬁﬁt‘éﬁ;}&f begphinigreagalsd 1 dhsd ewvtq? Msfer

I nformati O%thnéﬂb%ﬁ@ea bR 4 aaénﬂ*mﬁé\%aip{bswm:%% tBRraY6dEHRS Br £APRQ! e of

both reading from and ting to the tag. The formfactor of the antenna
and t he mabébheabsmorospesificohatetials $n whitdttheioses s lnnm]esbeﬂ 3’@1 wtrrqxlle bThfa per son

of ordlnary sk|II in, the Interf I

i nt er r ogat 98KRPEAETEH %@rsﬁﬁﬁéesa?@& %ﬁw@mré Saoy %er %58 %8h rriD
tags assoc '\Aﬂ{l‘?ﬁle‘%dﬁf‘ﬂ:oh@lemfdrﬁﬁﬁéﬁb&ﬁiﬁ:%ﬁ;?a'bl?e orPS sEPAAUE dhtﬁbﬁ'e%l Réhich thehen
certain operations may be common or exanple, the RFID reader may be used

to scan t hgortableddHIBI readar can b nghrscisdelFor examople.dhe &&APireydentser hedogkegi ven

material i %mth S‘Bgék‘},ﬁ’gr Istghoen, Yr linked by infrared or a cable line to another database, which

can provide additional information to the RFID reader about one or more of the
interrogated items.

The antenna is preferably a loop antenna, but may be selected from among any
suitable antennae that facilitate the transfer of information between the RFID tag and
the RFID reader. The antenna (either the same or a different antenna) can also be used
to transfer information to the RFID tag in applications where the system is capable of
both reading from and writing to the tag. The form factor of the antenna and the
materials from which it is constructed may be selected by a person of ordinary skillin

the art.

B. The User Interface

If the portable interrogation system is being used in, for example, a library 10
scan RFID tags associated with the library materials, as shown in Figure 4, then certain
operations may be common. For example, the RFID reader may be used to scan the
materials on a single shelf, and to identify whether a given material is inappropnately

located on that shelf, or whether a material that is expected to be cn that shelf is not.



| ocated on that shelf, or whether a material that is expected to be en that
shelf is not. -4 The RFID reader may al so provide an indication of where a
specified material should be located on a shelf The present invention
relates to various aspects of a user integface that, enables the portable
RFI D reader to communi cate information of interest to a user through

gr aphi cal or | ' F ovi ded: L.Spl -4 hr - l,O
signals, thr (;[H%Wgﬁa@&%ﬁﬁ%%lhgﬂrc\[}zlﬁd;eu%dﬁgxlcgﬁ%rﬁ wag%]%t%%&g%garg%gg jisﬁ%{ﬂ?on

of the foregeilogtedsn ushef i TheprEet id eRtivh tdatkh WrRseREpdcved ben, the
term"graphics" and_ its variants nmean a visual depiction of inforpmation
conposed pri meiertpce Gat prablesdhmpertabd BF D neadgr toptcaympuicatiednfophatitve ofigkarest

interface f Ofg tarﬁ%eﬁﬂcgaﬁlerg?‘%n% cat @ teixpu%ll ynqgi’ni;gt%rntprggiﬁrgt? ély glgqs9irs§llélat t%ﬂ ufggl )

scanning the matérials= givenarea, I'Ts ‘ap

conponent t hatdid digrsly, ak@sgh hightdbeathef vishd shalandar tiesugtpdBodbHREemef the
(preferably graphical) conponent that illustrates a | ocation within that

area, such adoregpdge AG4ssH i eonmecigrowith thppiesant deventivnrthaterps graphiese @nd or

shoul d be | oc¢ Ei t her .or ot.h.of ft.he c onents of the.us i nterface
may i ncl ude gtgtélrgg%?%rseaﬁsau‘gﬁuaggepégﬁ'%f ?ftelp%éjrn %gg?/r?ﬁgllpofe W*mjar‘@ooﬁné))?érrpl e))

or graphics ¢Buehieds a bar, a box, or a picture of a book), for exanple,
or an illum nated or darkened portion of the display, or a flashi&% ar ea,

or the like. For Tealigiley pemionieé thecisanintertace for e ghéertyaplknduds, for t he

first conponen f h er _Interface may.be a | ongitudi nal bar.graphic
such as that CORaR™ (R YT teehg Ue5E R v E b o o BB Py e
hi ghli ghted peighi@l @mpdiRnbidtt iASstsd1Ohe Atea Fid-bouhdiMs, BsPRAREINEr €a
consists of nultiple book shelves, as shown in Figure 2, then the first

conponent of (Piséerallyrapiieal)y cosepargyt that Hugraphs Kerterpitdyeiahaieansugh as
ltiple b . . .
i hl Lont e ohers Sy Bcaps M MedtedNS 1005 87 SRR BIRGDR e e 7

i nterface cobbth aff thecompby@hyotbe aserSttelfase Sy indihéd eithradte@t(hahvidsSdetter or
designated icons, and the second conponent could be a variation in the
di splay of or¥mBpl @nd™i wse¥ample)rererivcs (fugh a6 Parng oPsHER PEUre Bhd PeRK)r est

of the icons,. Var.i i ' T I ' I.n
oot her onboden e, o ATInDAkLRR%y Fartdies bOREAUIM. BF18, 30 RAIRIPAE o
away the readsslits Forexainpi, iftthasehnedbendsh single Wovk sheEnthe dirbtocatponantfadr
an itemof interest, in ternms of thg, nubnber (i{:‘ itens, sh%I ves, _feet, or

ot her neasur B esef Hiterfaqsqpay be a longitudinal bar graphic such as that shown in Figure 4 at

110, and the second component may be a highlighted portion of the bar as shown at
112. Ifthe scanned area consists of multiple book shelves, as shown in Figure 2, then
the first component of the user interface may be a graphical representation of multiple
book shelves as shown at 130, and the second component may be a highlighted portion
132 of that graphic. The first component of the user interface could alternatively be a
series of numbered or otherwise designated icons, and the second component could be a
variation in the display of one of the icons of interest that distinguishes it from the rest
of the icons. Various combinations of the foregoing are also possible,

In another embodiment, the user interface may provide a.n indication of how far
away the reader is from the item of interest, or an intended location for an item of
interest, in terms of the number of items, shelves, feet, or other measurable unit that
separate the itern currently being interrogated from the item or location of interest.
That 1s, 1f the items are books, and the RFID reader determines that the book currently
being interrogated 1s approximately 100 books to the left of the book of interest, the

user interface could provide an indication (graphically, numerically, alphanumerically,



separate the itemcurrently being interrogated fromthe itemor |ocation of
interest. That is, if the itens are books, and the RFID reader determ nes
that the book currently being interrogated is approxinately 1 00 books to
the left of the book of interest, the wuyser interface could provide an

I ndi cation (graphically, nunerically, arphanunerically, - 5 audibly, and/or
ot herwi se) that the user is approximtely 100 books to the left of the
desired | coattlprandidretecaise) tathenwser islapproximeatelyr i08riooks nibiedethwbipef rom t he
i nt ended cult to neasure f t he

l. di, f t
e ees et Moptiog athe agistihes el e tarpa R R 40 B aRed ey ed
or checked,Qiif, 1&'&{:0& ﬂhg bd Idffhbﬁhlké %caﬁﬁé‘lrﬂteﬁﬁs 8V OGOl bf ftbas RRhO  reader

‘includes or can obtain Troma database iInformation sufficient to determ ne
how many dhterinediate icamedatitareen uhtaews can be eemecﬂdeu checkefeuprbas ghs diffieniaddi ti on

to graphical jpfornmatio rabIe n nces to
pr 0\g/i dg IscﬁPH&Q%PvfrFﬂ'h‘f &IB‘? kﬁbﬁ fied eagr Fa¥ %&ﬁ’ﬂﬁ%ﬂ a d%%ag)a&%er The
interface ﬁf’d}rrﬁﬁon Bﬁﬁgfeﬁm%tér%:ﬁé Hé!\b:dﬁanzlzl QIR mkertantd hemREleRxpeadeto

passes a tagge Item or only when the D reader passes an itemthat is
within a rhraqde!;mtm ned class of itens (such as, in the case of a l'i brary,

| ost books, 5’8%@5 t hat re n checked in thro Eee brart)‘:(l ff or
equi pnent , or b PP BRRRbicd), 8%@‘%“%9‘8085% ’IncF0 Ba ron) or
more than &B@ld%ls%ﬁﬁds% lighR&5t boﬁhtosprea;@emoﬁﬁitﬁrrr@% §@r.a¥he ﬁ%@r‘?ﬁelcﬁfﬂbe
checking,"™ 1'n that the user is checking a group of itens for exceptions.
Anot her usmogfarmnemtb provige owirdiés) WhrnghenRfilBrreadsr passser taggpd e, of onlpaci ng, '

i n which so proyi ded at a specifie rat vde i ndi cation
Lo the. usowhet e IERisRiS PRseR op SERTR BATEH | RIS B dtiS  SRERI d_be
passi ng thg,mRienh fleTasdPd MetahyS 1448 8bslks, BEBGIIEEhittw B hbiEHe@Red P cHughi Vi ty,
because sl ower workers can be trained to speed up, and faster workers (who
My nove tlhﬁB'aRFﬂﬂTrﬂea@éPmﬁ@fs peboqksghat; arﬁf! simpasedie haxp bpen belflifamt patem &7 ned
from an RELD tag) [al S % Qvided in
any desi ra’B'Peefhggl?n {fl{r?ay B@g%m‘l lcIE\If\é yauaée?%ga?g%gf%ﬁ%e%d* f er ent

sounds in ﬁr@mﬂ@:ﬂslcﬁébkmgdf b logitems foedcaptionss Arehdrhat of saindad proddes
beconme accustoned to hearl ng a_given sound when perform nggﬂ corre§p8ndi ng
oper at i on. inferationdeeNess, mALPLEaT oR2CIBRG M BRFSrSOYRaT U PYP et HIPATE0und

Ty e ¢ €Ll BRIl SilEcABHG thd BRF P BhrohAERER LR v DAV Or abl €

or positi Ve ‘
reader should be passing the materials. Pacing is useful because it optimizes

productivity, because slower workers can be trained to speed up, and faster workers
(who may move the RFID reader faster than information can be reliably obtained from
an RFID tag) ean be trained to slow down.

Sounds can be provided in any desirable fashion. It may be particularly useful
to provide different sounds in connection with different operations, so that trained users
become accustomed to hearing a given sound when performing a corresponding
operation. The frequency, duration, and number of repetitions of a sound may be
varied to provide sounds that a user interprets as being favorable or positive (such as
short, higher frequency sounds, perhaps repeated three times, for example) or
unfavorable or negative (such as longer, lower frequency sounds). By way of a specific
example, a favorable sound may be one baving a frequency of 1000 Hz and a duration
of 35 milliseconds that is repeated three times, and an unfavorable sound may be one
having a frequency of 300 Hz and a duration of 120 milliseconds that is played only

once. Innumerable variations are possible.



short, higher frequency sounds, perhaps repeated three tinmes, for exanple)
or unfavorable or negative (such as |onger, |ower frequency sounds). By
way of a specific exanple, a favorable sound nay be one having a frequency
of 1000 Hz and a duration of 35 mlliseconds that is repeated three tines,
and an unfavorabl e sound may be one having a frequency of 300 Hz and a

duration of 120 m]li second hat is played onl ongce. nuner abl e
variations are pos PBPémDr%ﬁE#é TRAY Séglet‘%ttgg% %lé‘aelé"tnfiﬁ’éy‘tféﬁé?q?er
wi th or i ndepgadentlivs & pra0idediror Ao Sirf £ dRIdH wftﬁntﬁn | BRI O

or ch ds t

user. In additi o -u |ng I'ights to provide mat1 o

descri bed abavforimtivegacttas thasdesodised sbovein agaaltolsoghdss a BBrYesh lighistmay be
sequential ly as the RED reader approaches an itemor |location of interest.
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f he | ef h
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i ndi cat e t hatleftheost éigtie(to mntﬁtatbﬁqmdawls foehé keghdf the itemasiocdtion of irkeres)

| ocation of inter es%t) could light first, followed by the next adjacent
light (the |0irght nghf-pest ligh (1i0I 1gicaigithatiibe Teagermis bemrovedtte the el seraack| v)
and so on, t e r.al ts
o) Tr e S0 Lol ASpRERAYE RN, ol R BTy PSRt il
appr oxi mat el yighheo t}ﬁnts&tgmfort}kﬁiglﬂW&blﬁ réspdiveli)ianid 86 bANGRITEN center light
currently used in sone pes of "stud-finders," which | ocat e nmet al

(typical ly n&faserigs phii gﬂﬂtm (og all dightrare) Iy, wdisating thay diediam elachdon efdateresh

of a wall st V. t t ay,
or may be pr(lrl)ssl d@dﬂ B%lsea\r%ﬁé}gg%%ﬁ dﬂ%ﬁgﬁfbﬁg%@r elgéﬂs ar%%fnen? Slf‘hpr%mg, ‘35%
114. 1 n anot hesomepgsds,oft ‘sradufbtierd, htviidhdocatemet4d €yipidalla naidSrwitiin htagblbdaghﬂt
one or noire itens fromanong a list_of jtems, as shown by the checked

boxes 120 .namsguf:@sdgelawae the loggiaan @ﬁr?ewwc@tadr &igfes mamaetmegldadeﬁwmwr% hat
can be aCt'VEJa fQMe S&Sfﬁ%ﬂbﬁﬁg eﬁﬁte?é/omheaafﬁi 288 RULEHn in

referenced a er ca conmponent (s (te aual

gr aphi cal , ofFlgmﬂaérat ldn t he di spl ay that | dent | fy a material of 'Int erest.
The RFIID reader can then be p ssed oV p.of mate g%hs and a si gnal
(e.g. graphical, GERENCT 25RECH NG P%ﬁ'it")te'g LBETFGh B%&rmbﬂ 8ht @ngepT mor

material of n%%ri?éﬁn AhPERA of iRER! $09RWADyY hEEhatSRE bbRELTIAGEiQired H8nd
RI FID reader of the presént 1nvention nay g
4. When the RFID reader includes a display that can be activated by touch (such as the
display of a Palm computer, referenced above), the user can highlight the component(s)
(textual, graphical, or other) on the display that identify a material of interest. The
RFID reader can then be passed over a group of materials and a signal (e.g. graphical,
sound, and/or light) provided indicating when the material of interest has been
interrogated.
The user interface of the RFID reader of the present invention may be
programmed to provide a signal when the RFID tag associated with an interrogated
item that meets a certain critenion. The criterion could be the specific RFID tag
associated with a particular item of interest, or any RFID tag that is out of order relative
to the RFID tag of at least one adjacent item, or a class of jtems to which the item of
interest belongs. In the case of a library, the RFID reader could provide a signal when
the RFID tag associated with a specific book is interrogated, or when adjacent ibrary
materials are misshelved, or when the RFID tag associated with a book that is of a
particular type (fiction, or reference, for example) is interrogated. The criterion or

critenia of interest may be selected from among critena shown on the display by the



programmed to provide a signal when the RFED tag associated with an
interrogated itern that neets a certain criterion. The criterion could be
the specific RFDD tag associated with a particular itemof interest, or
any RFID tag that is out of order relati%e to the RFJ1D tag of at |east
one adjacent item or a class of itenms {6 which the itemof interest
belongs. In the case of a library, the RFIID reader could provide a signal
when the BErintesfgcqdepeiaandebwitierdosghony thedipboroidssignatearsperafied, or when

dj t lib terials. i sshel when the. RFDD i at ed
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sel ected fromanong criteria shown on the display by the -7 User interface,
for exanpl éemtoavbiskit dcomgsprindg. t he di splay to designate a specific
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- In another aspect, the user interface can provide an indication when the user is
attempting to interrogate RFID tags, but no information is being obtained. The
indication could be textual, graphical, aural, or visual, as described above. The user
can then take steps to correct the problem, which may result from passing the RFID
reader over materials that have no RFID tags, or from passing over tagged items too
guickly or at too great a distance to obtain a response, or from a failure 1o activate some
part of the RFID reader, or from low battery or other power, or from some other failure.
The sequence of steps necessary to perform this function may be, for example, (a) a
command is sent to the interrogation source instructing it to interrogate any RFID tags
that it can; (b) the interrogator awaits a response; and (c) if no RFID tags respond
(within a specified time, for example), then the user interface provides a signal
(graphical, textual, audio, or visual, or a combination) to the user denoting that
condition.

In another aspect of the present invention, the user can specify which

information the user wishes to have displayed regarding a particular item interrogated
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Graphical objects, such as graphics, buttons and lists can be created with the
Metrowerks Constructor tool by placing them onto a representation of the Palm
computer display. These objects are then stored as resources in a file that Codewarrior
uses to bind to the executable Palm computer application. When the application is run
on the Palm computer, Palm OS routines automatically load the objects from the
resources and display them on the display.

Sounds can be played using the sound routines in the Palm API. There are
multiple ways to play sounds, including playing a tone by specifying its frequency and
duration. If more flexibility is needed than what is provided by the Palm OS, sound
commands may be sent over the serial port of Palm computer to a custom device to
play sounds. Lights may be implemented by sending custom commands over a serial
port to a custom device to turn lights on and off.

Data can be entered mto the Palm computer in multiple ways. When a Palm is
connected to a personal computer by a serial port, programs on the personal computer

can transfer data and applications between the personal computer and the Palm

computer. This i1s commonly referred to as a “Hotsynch” operation. Applications that
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in the manrereidescri bed herein. In addition to using an RFID tag to
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in terms of a particular structure (such as an RFID reader) for carrying out a process or
method, but the method of using that particular structure is also within the scope of the
present invention. That is, the described uses for a particular structure are another
manner of describing a method of using that structure for that use. Accordingly, the

scope of the invention is set forth with reference to the appended claims.



possi bl e, For exanple, a nunbeir of enbodi nents of the present invention
are set forili in ternms of a particular structure (such as an R-FID
reader) for carrying out a process or nmethod, but the nethod of using that
particular structure is also within the scope of the present invention.
That is, the described uses for a particular structure are another nmanner
of describing a nethod of using that structure for that use. Accordingly,
the scope of the invention Is set forth with reference to the appended
claims. -10 W claim 1. An RFID readerpconprising: (a) an RFID
interrogation source; (b) a processor; (c) a display; and (d) a user
interface in which a representation of an interrogation area is shown on
the displveeclam: a first graphical conponent of the user interface, and an
itemof interest is shown on the display as a second graphi cal conponent
of the user interface relative to the first graphical conponent to

i ndi cat e 4. | ocahiRFID vdalldricompriséngt nt err ogati on area and i ncludi ng at | east
one |ight that;ais LA##ﬁ?ﬁ%ﬁ§%ﬁ$ﬂgnm9“ RFID tag is interrogated, wherein
the RFID interf&gatlon source’i's coupled to the processor and the processor
is coupled to the dapptasor; 2. The RFID reader of claim1, wherein the |ight
i's iIIuninated(QnIyawgggf RFID tag associated with a specific materi al
of interest is Interrogated. 3. The RFID reader of claim1, wherein at

| east one | i ghtd)r enabsesintcrfoeermn whick d represdngtiRi-oflan intergpateoneardgad shgwn on the
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as the RFID reader approaches a desired location or naterial of interest.
15 1lluminated when an RFID tag is interrogated, wherein the RFID interrogation source is

coupled to the processor and the processor is coupled to the display.

2 The RFID reader of claim 1, wherein the light is illuminated only when an RFID tag

associated with a specific material of interest is interrogated.

3. The RFID reader of claim 1, wherein at least one light remains illuminated while RFID
tags are being interrogated, and at least one other light is illuminated only when an RFID tag

associated with an item meeting a predetermined criterion is illuminated.

4, The RFID reader of claim 1, wherein the user interface includes more than one light, and
the lights are illuminated sequentially as the RFID reader approaches a desired location or

material of interest,



