-1- "USER | NTERFACE FOR PORTABLE RFI D READER Technical 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. Background of the
Invention RFID interrogation systems havejbeen proposed to detect the
presence of an RFID tag associated with an article of interest. An exanple

of such a system:i i i t i a

Publ i cati on WO 99 %iﬁﬁﬁéﬁﬁg‘i@?@ﬁ’g@ﬁﬁi&%%ﬁﬁ h@&m I nc. 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 tags

associ at ed &'et!h N ﬁ%sgdmat erials. The publication further describes

peri odi cal | y— the shelves of the library with an RFID scanner for
updating the invenhQr intsifaleUs dederibb fomiselih ahdwitBu e BlomtdriyaliBy 3tdnn The
present invention relates to inprovenents in portable RFID readers,” and in
particul ar fIbeipopelde erremogation systemussorbe) anagiof faepeasy vlentifiestion RFBuch a
reader. The.user interface i_ncl one, or nmore of a nunber of features
that provi déntF‘ﬁ?%W'Btsy%Ff“tlﬁdggx'ﬁ?Q?a,n%ﬁﬁgI’E&ﬁeﬁg the graphical representation
of itenms (including the representation of a Ilocation of or for one item
relative to an area of interrogation), the use of sound, and the use of

l'i ght. d3 ag Eapnaption of the inventive user interface are provided

bel ow. Brief i on of .the Draw ngs Various enbodi ments of th
Cnvention wi | | beCuDSERPERE Bo RS T G BALBORE L TRCA (IR PG es, i n
whi ch: Fi QUIREFTD thS 2 &oBETeARGE! bty 8riitl£UY igfer@t PAKleRRINGIRH Jch @ag@km is Fi gure 2
is a second enbodinent of a portable RFID reader; "Figure 3 is a third
enbodi nent  dlisclospdintRetsers (Rifperatioadaeaty (PCTFPyuircatian MOH9/@5@@pivdioh idi spl ay
showi ng a usagsrigrllerattgrdh%g}?pori]x%véyggen% Inlc_e aﬁatclt Suntﬁication describes the use of an RFID

inventory system in which the matenals in a library can be checked in and out by

detecting the RFID tags associated with those materials. The publication further
describes périodical]y scanning the shelves of the library with an RFID scanner for

updating the inventory status of the materials.

Summary of the Invention

The present invention relates to improvements in portable RFID readers, and in
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
location 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 15 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. Detail ed Description of the Invention The invention relates in
~particular to an inproved user interface f& a portable RFID interrogation
(or reader) system Allowed copending U S. application serial nunber

09/ 368, 826, filed AYOHSE iPan SAHIAE TG REhoRIMUIRES jQbriHESSavAat least one
configurations for Such a portable RFID'reader. A. The Portable RFI D Reader
The port abl e gREplical eadeponest; pr ef er abl y a handhel d reader of the type shown
in Figure 1 at 100, and. i ncl ude a displ 102, a .power. source,

at abage, a proccSEFe S AN A OSSN AP apERcrE 2 e sR P
keypad 106, infgar receiver. and/or transmtter, function key(s) (as shown
in Figure 2 at 140), or other nethod of providing information to the
reader. Alternati VEigyre 6§ dimstrafestahsecintecogpitnelitirarynmytenals wach amgherded, or may
be tethered to acgz%ndhe d reader. For _ exanple, the power source may be
connect ed t o §RRPAPED plenpRitable REID&%EET. cord as shown in Figure 3 at 108,
whi ch can reduce the weight of the RFID reader itself. Reference nunber 108
could al so represent or include a data transm ssion line used by the RFID
reader to tr abstailéd Beshrivtionedehs/vierd@r mati on. Ot her portable RFID readers

are shown in Figures 2, 3, 5 and 6. The functions of each of the conponents
of the portable REMDTVEBU®} slatesipiRigifularyioan imerqvef nedi RiGrgve for rdrrinkle
provi ded as j nf L €, il Eg@;ﬁ S anong
sui t abl e di s?lﬁgi;g{n?an ar%f@ (gfef%ﬁksr@?yesééﬁﬂ %ﬁ%"?@dcg% e 6%5-??\/21%12&5@@1 %“{gigm[ ouch
of a user's frungser 09@63826) fitedsAyguss 5, HoSkRkdribeshamntties pf agesnmy be part of a
handhel d conputer, or personal digital_assistant, of the type available
from Pal m Corfsfigngtigns firugh ejpgriable BHDigdama, or at "wwy pal m cont  under
the designation "PalmV," for exanple, or may be separate fromthe
processor. The power source should be sufficient to power the unit

(i ncl udi ng t ha di sphaRorthble RFID Reader

The portable RFID reader is preferably a handheld reader of the type shown in

Figure 1 at 100, and may mnclude 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 R¥ID readers
are shown in Figures 2, 3, 5 and 6. The functions of each of the components of the
poriable RFID reader 1s 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 shouid be sufficient to power the unit (including the display, the



processor, and any sound or |ight generation source of the type described
.below), preferably w thout adding so nuch weight as to nake the unit

‘cunmber some. The power source could be a battery, and preferably a
rechargeabl e battery, and can as descri bed above be integral with the RED
.reader or connected via a power cord to, sfor exanple, a power source that
can be worn around a user's waist. The RFID reader could even be powered by

standard aIternatlndcurre llgE}pou h the cordf ht, ,int. ({ 9 th the
e o b MPER oA S ASRYer Teht B Bkl ety Bl ubs aeluftd B98ulort 1 he
functions tgeRgablaeiitiRvedddng shauBrhidieadss mald@esalieehibenonfe. anebﬂot\@bl e

processor is well"within the anbit of one of ordinary skill, and

dat abase nespubee cotd bgalbeﬁierypanﬂmrcferauhjea réctiergerlle (ba’ttcr(ynambm asfdetsntréaeRFl Dt ag
t hat has benlnterro identity of the materia i nter

to a class Vﬁ'a’teé?ﬁeﬁ 1&%3%&9%1%% Eﬁte G I ¢ B Ck £0f| ‘?xé‘[“pﬁof one

or nore Spe&b&x‘u@r R & ﬂhﬂt’ GnlbR WhHGhodnde WsR! whist | PREREED Shdef %ul@é@é%ee The

dat abase can al so provide less than all of the information that may be
desired by powesed by stantlfrdtditerratidg ciwerd] alihobgh thet dovd nbghmgteafcaa ithltlee on a
separ ate database .to which the portable RFID reader can be connected. For
exanpl e, t RSEREFEP Y EYder can be docked with a docki ng station, or |inked by
infrared or a ca pHat i di tional
information to t ggl{%ﬂll Q%ftgg ES%E n%@g%ﬁ%jﬁgs@bc{rﬁ@@ In \eélrn?g%g?ed itens.
The ant ennaadh‘se\mdenfyethaRIFyDaeddenpl‘bmeem:an dfiatsuivetle peocesdoedd well fuithin dieong any
sui tabl e antennae t ha %}fam litate the transfer of information between the

RFID tag andmbit RéOREPDPIdERAEFKILTaE Qﬁf‘é‘ﬁﬁz’aﬁe(’%ﬁﬁ%ﬁ‘oqﬁﬁer@dﬁ@ﬁF thegi fferent

antenna) c L

appl i cat i o?\]g © @?aegﬂhcgagggb%?n{ﬁ@égftﬁbph% Wﬁ%b %E?tteegéé 5@ %%ﬁ% witing
to the tag. mIimexaT ofma‘raﬂ,tmmoafclashlefamtmmaoaﬂdc}tthemmtatxﬂrbebdrfgsj sromaitst ch it

is construct may be sel.ected b a persaon of ordina Kill i the art. B.
The User |n® r¥ G g P bB}a'E%Uﬂ B hhigh %gaﬁieﬁn@wfeénfqrsexaep hged in,

for exanpl eelatébalsb REARNG E)Powc?c%@s 1'3'5111 1RG0 ARSAGHEE Bfh Wa gh)etclegné By Qru}!er

materi al s, as shown, 1 n Figure 4, en certal n oper ati ons may e conmmon.
For exanpl ewith hiee R!%lltﬁbrraéatfenmatwp Hmmgmedable caGasephiae: davetaee taalvhichnha si ngl e

shel f, and to idepnt] et her a give terial is j ropri atel
portab?e ﬁ%hg)rlea er can be con ectecs~I lggrexampae the i{?ﬁgrr)eader can be Xocked

with 2 docking station, or linked by infrared or a cable line to another database, which

v1]

can provide additional information to the RFID reader about one or mare of the
interrogated 1tems.

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 infermation 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 1t 1s constructed may be selected by a person of ordinary skill in

the art.

B. The User Interface

If the portable interrogation system is being used in, for example, a library to
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 inappropriately

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 on 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 interface that, enables the portable
RFID reader to communicate information of iterest to a user through
graphical or textual information provided by the display, through audio

signals, thr OIigsi"lRFHQlMa‘ﬁeDfnagDTaherprwJS&laxh irgli @itiah f witerd hepatifiedmetenial shatldon of
t he foregm ng. ed in connection with the present inventign, the term
"graphi cs" arkf 10i°i”§d @ara. shel's THE RFESEOtVI SRION ABISTES P SATIOHS FSREDF AL Y8H conmposed

primarily of .none &hal %ﬁébﬁés the §Eﬁaﬂ%§¥l@yre§)&)er% ﬁé‘rp%@mﬁéﬁ?e H3Gm A ec{§§elﬂ81%stf or

the RFID reade can i nc I'ons ' re 0 scanni ng

materials in aghs\eeﬂar@.l@agrapmtwoﬂeﬁt@ﬂeﬁi@mbﬂxdn pgfv@cﬁdﬂ?am dmﬂ@oﬂ%ﬁgﬁ hat
illustrates the area or its boundaries, and a second referably gr aph| cal)

conponent t haaudie pigailp.dieaeh llgb@amoﬁwr\mwm ﬁgvﬂatoraw@ag giiembazatiopd ke
Wi thin that bgfroﬁe%?n SPEE b ede ﬁgﬁ et 18?a L;v{h the %?&%?tq vg th?’lh&Hil tgr‘rH @ %a%&ﬁg’egnd

Ei t her or & He COITpo a ace may 1n

characters (Suclurastsambst 4 ekuf'depybROF idfermation J&ﬁp@é@ﬁﬁhﬁ}ﬂy ef n@i-aphi cs
(such as a bar, a box, or a pi cture of a book), for exanple, or an

i |1 umi nat ed crhakstdened portion of the display, or a flashing area, or the

| i ke. For example,.if.th nne rea I.S

conponent of the Eéee?hspﬁﬁ' % Uﬁél’ge%S?Fgﬁ?ﬁﬁﬁﬁgﬁgﬁ?ﬁe@Pgbﬁﬁc F\ as
that shown i nodergidng réllaﬁard to J_&é&mr%rlﬁe higersReRNd 1@@5@ eRtir iRYred@aBly

hi ghl i ghted portion of the bar as shown at % t he scanned afea

consi sts of rgrlapiup:hléC@Mpknesﬂnmawdmstra@s$}hmama DnlthgmmianB$, andersecomd fir st
conponent of th ace raphi represeniation of

il L1 pl e bodTSRUD By RN GRParen St TARH AR S G SR QoA 5" e
hi ghli ght ed PQhérle QRthisd Hat qreatafg?grem%@mut&aaaTshl%caﬂeas(sr SHOURORERatel, EifRr User
interface could alternatively be a series of nunbered or otherw se

desi gnat ed i ceoth of dwotcxrmnsmwﬁmewnpm@rﬁacemw aichulegharagterafsuoh as a lettepor
SRR R M e L e (6P 85,106 S T 2 BRI By
anot her enbOdEO'fr%Qim?]teh@r M5B8 bASAKERE RVt detRMidPIsN GRlal RRKBE ahQWof ar
away the reader is romthe itemof Interest, or an intended | ocation for an
itemof int eﬂheérﬁxe Far exanme of therpgamedizeea e gnrgabook kkdifiabe Hiftepmporendoher
measur abl e umhe user l%terface may be a Jongitudinal 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. If'the scanned area consists of multiple book shelves, as shown 1n 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 nurnbered or otherwise designated icons, and the second component could be a
vanation 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 an 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 item currently being interrogated from the item or location of interest.
That is, if the jtems are books, and the RFID reader determines that the book currently
being interrogated is 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
dinterest. That is, if the itens are books, and the RFID reader determ nes
‘that the book currently being interrogated is approximately 100 books to
the left of the book of interest, the wuser interface could provide an
indication (graphically, nunerically, alphanunerically, -5- audibly, and/or
ot herwi se) that the user is approximtely 100 books to the left of the

desired | ocatj on. e exact .djistance that the cuyrr iftemijs,away. fromthe
ntended FeehBozPBEaREBN Y SHE s BN SO PEO T M A% he
nunmber  of 'dEﬁﬁ%itibf:aﬁd?@ IHeréBc%t’H?ﬂhrﬁzte%“lﬁgﬁ PGt YR s tal ytfwgn e e Eenoved or

checked out, this difficulty cou e overcone | RFI D reader
i ncl udes oftemasr lobatainmmdyr e id i cldt whasaurd inftenmmedfithe nsmbti of ieerts fohedet er mi ne
how many of the j.nt erirrr]ggi ate itens are expected to be present. | ddition

to graphi cé‘!‘tei“h?%?tﬁé‘F etyygenjtie e &H&ﬁeﬂ@b'ﬁ@ of Rhecre obh @P‘aﬁ'é:%%ifﬁ‘é‘ﬁy provi de
sounds or 'cbﬂlgtb% @Jeré%%gf hR EPEEI?(’ fss%ex‘ mﬁ?ﬁ%‘g”ﬁ%ﬁﬂt"?ﬁﬁ g'éﬂ?ﬁaﬁ dathffsel Nt €rface can

be programred to provide soun when passes a tagged
item or oftfprmati@nsifhiceiRRbDeteemtterhqvasmay ofithel ihemnkdiate itesnadreleixpeced to

predeterm ned class of itenms (such as, in the case of a library, |ost

books, or B&Fk&Phat were not checked in through library staff or

equi prent, or b‘%ﬂ‘%ﬁdiftipﬁ‘lh{ g{r@wﬁg%ﬁgﬁs@ ib?svassobﬁgsgap@'iﬂ Ok iﬁst?r?cteg gn) or

nore than one class o S can pe rerterre ‘as exception

checki ng, " provifi@adunds beligigeor bethab @edsiidginforgiadiop toh usée MBhe iaterfaxe et heons.
Anot her use of sound to provide _information to a user may be for "pacing,"
in which s®UPRIamEeS PPPEVItFeure(sy Whea the REWD readernpaseesy (papebitem, Preiitat i on
to the user EF@B i ; [ t.h FLD .1 d be
passing t he’ h%t%‘?l a spéaggtﬁ%%% %nqhegg%ﬁt%ggﬁgsa rieF Etglaﬁnr%g?fe%gg Ogrg%ﬁ%cti vity,

because sl @wash aapinkke sase afi a Bigrdry dioselsbdke, srieels tHat waRdndadkeitedinikengh (Who
may nove the RFID reader faster than information can be reliably obtained
from an REPEYSHT e5Imeant.Hrheqit Biak s GupPRNsd tShaviiReeadipibior Frravicak? i n

any desit alyh 6o LASNAMHask bf 1B DERRABDILEYLALEY 14504 Hlceptsh BIKi o iyt er ent

sounds in connection wth erent operations, t tral ned users

beconme accukd oseeds theching bignepeofitanenfos enteptishenApethkonss sisoand o pesigendi ng
operation. The frequency, duration, and nunher of repetitions of a sound may

(130

be vari ed FOTHFEA thet WHURAE PERR RECIger iniWitieh pputds 2asPrideg ataveralie or
positive (sueh, Provide an indication to the user of the approximate rate at which the RFID

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) can be trained to siow 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 having 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 2 duration of 120 milliseconds that is played only

once. Innumerable variations are possible.



short, higher frequency sounds, perhaps repeated three tines, for exanple)
~or unfavorable or negative (such as |onger, |ower frequency sounds). By way
of a specific exanple, a favorable sound may 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 téequency of 300 Hz and a duration
“of 120 nmilliseconds that is played only once. Innunerable variations are

possible. -6- (One @fne rﬁorh'l%?%ﬁﬁﬁ@ﬁe U 25@1@# wﬁtﬂ%‘?smﬁex‘fﬂe&]{]ﬂ% sounds

i ndependent|y of sounds an Ics to provideé information to a user.
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types of "stultitndes ¥s righttarche lipbtapat selt.aiespectipély handsonei, lusjil thetchntar hedit| s

h d d. Li.gh
orovi ded as- e § Fs e ienfir forett harls Afeb B igficintigr Bt Mot SR R e
on the RFID rigafeppsimReWthk Renteh BE41R réachblelhd *rﬂjseamhgaﬁelﬁw&%emmm@emser

i'nterface may permt a usér to hlg ight one or nore itens fromanong a
list of itensip wanestypanobistudrbndires lmldclbbxew @al (typiFlyunasls) Witandwalls sohatn

the RFID d | d b t
the i spl ay BPod BAPREBp bR ik 8f exeddnib dpenis Frebe B B e iiFFah
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identify a material of |nterest RFI D reader can then be passed over a
group of nuatehigarsZantl4 si gnal (e.qg. graphi cal, sound, and/or light)

oV g e g e S RS BB
items from among a list of items, as shown by the checked boxes 120 in Figures 3 and
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 matenial of interest. The
RFID reader can then be passed over a group of materials and a signal (e.g. graphical,
sound, and/or hght) 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 criterion. 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 items 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 library
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

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



programmed to provide a signal when the RFID tag associated with an
interrogated itemthat neets a certain criterion. The criterion could be
the specific RFID tag associated with a particular itemof interest, or any
RFID tag that is out of order relative to the RFID tag of at |east one
~adjacent item or a class of itenms to which the itemof interest belongs.
In the case of a library, the RFID reader could provide a signal when the
RFI D tag assocjated w.t

h a specific book.is interrogated, or when adjacent
library metser inhFrdack rﬁ%ﬂ@ﬁ%ﬁ?ﬁbfé%ﬁ@ﬁtb%wﬂﬁrﬁ??%g%weat@fd with a
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by a user touching the display to designate a specific criterion. For
exanpl e, i rtemhEo h if GRIEFSPARES- shown on a sanple display in Figure 4, a
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predetermined location in that order.

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
quickly or at too great a distance to obtain a response, or from a failure to 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 1s 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 ime, for example), then the user interface provides a signal
{graphical, textual, audio, or visual, or a combination) to the vser 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



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 itens too quickly or at too great a distance to obtain a response,
or froma failure to activate sone part of the RFID reader, or froml ow
battery or other power, or fromsone other-8ailure. The sequence of steps
necessary to performthis function may be, for exanple, (a) a comand is
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;
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desired | ocatjon_ f he item., on the third |in d so one. Regarding
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the range of itensThetype odgRigesmmitiendeesafnioadiecalaté {RatufsREThEthveRiave
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PC or Mac). Further information about trowerks products, which are
avai | abl e fr offenvennegdiaks OF applicetionsuet # RC orédae), Hustheavdpiredsion #hoo

RGN KRG RN TR A N e W E
available from Metrowerks or on the internet at www. metrowerks.com.

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 2 file that Codewarnor
uses to bind t-o 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 fiexibility 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 1o
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 into the Palm computer in multiple ways. When a Palm is
connected to a personal computer by a serial port, programs on the personal compuier
can transfer data and applications between the personal computer and the Palm

computer. This 1s commonly referred to as a “Hotsynch” operation. Applications that



Met rower ks Constructor tool by placing themonto a representation of the
‘Palm conputer display. These objects are then stored as resources in a file
that Codewarrior wuses to bind to the executable Pal mconputer application.
When the application is run on the Pal mconputer, PalmOS routines
~automatically load the objects fromthe _gesources and display themon the
di spl ay. Sounds can be played using the sound routines in the Pal m API.

There are nmultiple ways to play sounds, including. playin one by |,
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what is proyegdefly byathenfnl it PRI by HiNBer CORTBRNUS I FRYtRRIsSHRfudAMLEsitd@eseri al
port of Pal mconputer to a customdevice to play sounds. Light's may be
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commonl y reprrgredming platfarmisiendyascWindoper@Eibased dgypdescat i ons that -9- run on
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t he di spl ayreader flyng bhi¢ ar mdre ¢olastiors if omaterTal i dndrdbyaip ifgrrasian@omand s and
applications are avail able for other _programmng platfornms, _such as W ndows
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described herein. In addition to using an RFIDtag to identify an item
RFI D tags nB§¢He used to identify predeternined |ocations, so that |ocation

i nformati on may %H%hg}{ hgledyd Rig gg?gée& @éégtig% %gcy] rg\fer#&r‘é‘ 5@2&%‘9@ ggseri bed

herein. Although t nventi on een t rence to certain
speci fic eshmbdiimentsobthe phaeprisssinon) myenvadmionsafiyhosaeirdodonstofret hose
enbodi nents are . . )
possible. For example, a number of embodiments of the present invention are set forth
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 nunber of enbodi nents of the present invention are
set forth in terns of a particular structure (such as an RFID reader) for
carrying out a process or nethod, but the nethod of using that particular
structure is also within the scope of the present invention. That is, the
descri bed uses for a particular structgre are another nanner of descri bing
a nethod of using that structure for that use. Accordingly, the scope of
the invention is set forth with reference to the appended clains. -10-
CLAIMS 1. An RFID reader conpri si n@i_‘;gﬁjs_ an RFID interrogation source that
interrogates a plurality of itens | within an interrogation area,
wherein the plurality of itens includes at |east one itemof interest; (b)
a processor that determnes a |location of the itemof interest within the

i nt errogat-i on A BEIDreader eomprisingi nt errogated plurality of itens; (c) a

di splay; and (d) a u i.nterface in ich a representation of the

i nterrogation (ﬁi ea ainngQHBWfogﬁmPﬁ@ur&F } uerrogatgs g p ‘g‘[‘htﬁf’gﬁﬁpﬁlglcatﬁ%rrponent
of the u i . I ' : ' £l rest is
shown onsﬁﬁghgﬁﬁg%a ggﬁgg%gggﬁﬁﬂg%igﬁ%gg?ﬂq%g%ﬁ%ﬂgﬁ%%ggbgﬁgégégPFinterface
rel ative inferdshe first graphical conponent to indicate the [location within
the interrogation area and including at |least one light that is illum nated
when an RED t d§)i s apioeassasdlat determiney @lopationeof R ipm ﬂ?'@tqf@gmthmrth%our ceis
coupled to, the .processor apd.the processor is coupled to the display. 2.
The RFI D PEIQ8FUgsar ebfﬁsﬁd"iq @F%?%t “rlaﬁtdrﬂf‘tleg'si | | umi nated only when an
RFID tag assqgi at -\ specific material of interest is interrogated.
3. The RFID rce{gjder%gqlmé%%iaﬁ]dl, wherein at | east one light remains

illum nated whid) e aRiskOnteafyse Brwhible b Rgprésaiitatisrogfabethterfopdtiaii ark€RSt one ot her
light is illumnated only when an RFID tag associated with an item neeting
a predet etheivian the displpy anha fisst praphigaleampenens of the gseripterfpegagid a of cl ai m 1,

wherein the user. interface includes, nore thapn one light, and the lights are
1 umi nat SacesERiondr B fanel PheectRieoive n e Las s ane®ng il a” | ocat; on
or mat eri gmadhedtd&e8REr interface relative to the first graphical component to indicate the

location within the interrogation area and including at least one light that is illuminated

when an RED 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.



