SYSTEMS AND METHODS FOR MULTI PLE FREQUENCY BAND RFI D BACKGROUND

The field of the disclosure relates generally to radio-frequency
identification (RFID) systenms, and nore specifically, to an RFID
reader for transmtting radio signals on a plurality of frequency

bands. 5RFID gystems aib!uZeuntibs Droragersrond REQUERES. pdie &FiD
reader interrogates an RFID tag by transmtting a radio signal to the

tag and receiving a response radio signal formthe tag. The radio
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RFID tags, informatTld ghett aMPlithal digcdbsobpectel atan bfenetdiByedo
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operating in a limted geographic range. Thus, it is relatively
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fequire mul ti pl e 20%HER EXEEATRFILD Hedter S BchoadBaD 8781 ookt at PeR-
inalimted gegor apBiderar@tterrogates an RECDIr diadglny theterte©ing a

i npl enenting RFID systens on vehicles, itens are often manual ly ‘
checked. FRWeQersidhiualtPy Bheckidfy PREnsT8tehvaRTIsat et FsPqUissneradio
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I t dio-freguency jdentjfication (RFID) reader i
pPOSi eg? ﬁgagkgé;?e a%?rgﬂ%ggggsﬁﬁ 1n£errogat1n§ a piura ity o% RFID

tags, information about a plurality of objects can be
retrieved relatively quickly.

However, many countries regulate the frequencies
at which  RFID systems are authorized to operate.

15 Accordingly, at least some known RFID readers are only
capable of operating in a limited geographic range. Thus,
it is relatively expensive to operate RFID systems on mobile
platforms that frequently change their Ilocation, such as
vehicles, as such RFID systems may require multiple

20 dedicated RFID readers each capable of operation in a
limited geographic area.

Accordingly, instead of implementing RFID systems
on vehicles, items are often manually checked. However,
manually checking items such as safety equipment and/or

25 maintenance equipment wmay take considerable time and/ox
effort. Further, manually checking items may zresult in

human error, making manual checks somewhat unreliable.

BRIEF DESCRIPTION
In one aspect, a radio-frequency identification

(RFID) reader is provided. The RFID reader includes a



transmtter/receiver nodule configured to transmt a radio signal on
a plurality of frequency bands, and a control nodule configured to
recei ve a geographic |ocation, determ ne an authorized frequency band
associated with the 5 geographic |ocation, and instruct the

transmitterd reaetver /podul 640 pfisasm éoﬁﬂfﬁ]ﬁ@{a Orsi @l Mt Ne radio
d | n anot he
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(RFID)_reader to transmt a radio_signal on the authorized frequency
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and instructing a t%’ansrﬁnﬁ % ecBPUEFtnod @ e BFOERE D E¥d&e t ols

transmt gréadieasi grak 9rdle awgheldzed frequsntysbadd . 1o receive a
The features, functions, "and advantages that have been di scussed can
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DESCRI PTI €haEmTtEe DRAMEAISEFi 9. dotlsla@ schefati cadi agradief faBquency
exenplaryiggiggg géggén (RFID) reader to transmit a radio signal on
the authorized frequency band.

15 In yet another aspect, a method for transmitting a
radio signal from a radio-frequency identification (RFID)
reader 1is provided. The method includes receiving, at a
processing device, a geographic location, determining, using
the processing device, an authorized frequency band
20 associated with the geographic location, and instructing a
transmitter/receiver module of the RFID reader to transmit a

radio signal on the authorized frequency band.
The features, functions, and advantages that have
been discussed can be achieved independently in various
25 embodiments or may be combined in vyet other embodiments,

further details of which can be seen with reference to the

following description and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a schematic diagram of an exemplary RFID
system.
30 Fig. 2 is a block diagram of an exemplary RFID

reader that may be used with the system shown in Fig. 1.



30Fig. 2 is a block diagramof an exenplary RFID reader that may be
used with the systemshown in Fig. 1. Fig. 3is a
flowchart of an exenplary nethod for transmtting a radi o signal that
may be used with the RFID systemshown in Fig. 1. 5 DETAILED

DESCRI PTI ON - he ;systens, and. o] ' '
facilitate operati anl%T gnﬁlsF% reader. {Fﬁ%PRgﬁD%%g@&%ﬂe?gtﬁn{%sf%ﬁ
aut hor i zedrdmagientyg bandabased igmatlheclggognaphbe leedt iwantloftHeheRFID
RFID reader. A 10 transmtier/receiver unit of the RFID reader

oper at es XStHB Wort2e ‘-?rei]uency band. Accordingly, the RFID
reader is capable of operating in a plurality of geographic |ocations
and conplying with | ocal frequency regul ation. Technical effects of

t he et hoRBTARGER \RESGRIATIMscri bed herein include at | east one of:

(a) receiving a ge phi ion, _(Db) [ [l nin n orized .
frequency band assggti[“gt edg}é\%?%g% he %%ccﬁz)gr algﬁ%lgoﬁ%cat fg%%?r%%g( c)lzlereln
i nstruct i fgechl i tans nopkentieae ver anOREE ofcaleREl D TRAJ®FIO readexr

transmt radi o signal on the authorized frequency band. 20 Fig.

g 1
is a schePRtTEVHISYr afftof 2RRE¥eAB ar  FRRYREHr e FdCy BaRsH | 1 at TR

(RFID) sygieqrdOfiihat iqieliides anoRFl Duigader g and.aladeast one
RFID tag 104 attached to and/or included as part of an object 106. In

the elenpterysehboe feateiREr Dintladef 102 REIR féxderrepeert@s ahathe
B v KL el .
reader . RbdbaeBeent 188erating in a plurality of geographic locations

and complying with local frequency regulatiomn.
Technical effects of the methods and systems
15 described herein include at least one of: (a) receiving a
geographic location; (b) determining an authorized frequency
band associated with the geographic location; and (c)
instructing a transmitter/receiver module of an RFID reader
to transmit a radio signal on the authorized frequency band.
20 Fig. 1 is a schematic diagram of an exemplary
radio-frequency identification  (RFID) system 100 that
includes an RFID reader 102 and at least one RFID tag 104
attached to and/or included as part of an object 106. 1In
the exemplary embodiment, RFID reader 102 is a fixed reader
25 that is mounted and/or installed in an operating
environment, such as wvehicle. Alternatively, RFID reader
102 may be a portable, handheld reader. RFID reader 102
includes a display 108 for displaying information and a user
input device 110, such as a keyboard, for receiving input

30 from a user.

Notably, different geographic locations may have
different frequency  management regulations forxr RFID
operations, and accordingly, different authorized frequency

bands on which RFID readers, such as RFID reader 102, are
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i ncludes a display 108 for displaying informati on and a user i nput
device 110, such as a keyboard, for receiving input 30 froma user.
Not abl y, different geographic |ocations may have different frequency
managenent regul ati ons for RFID operations, and accordingly,

di fferentpauhhoriged S rogupncy. bands gnsuhighgRALD aggggi& S 3Sto

RFID reader 102, are pernmtted to operate.As descri n
herei n, tenenserectphpriancel Wit hrégeguey cyanagagenentegetat atnonsni a
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104 using RFI enables identification o
i nt errogatemPFléincagwitl, REDareaderedgilat i@nsnetenann rder opgak tbng
radi o signal. The interrogation raq%o signal is transniFted ithin a

part 1 cul ar YHEGHERRD b SIS Bed P 9EF PEETRBRG, {ReAtion,

frequencyshandsat amhh chc-RFD. reader 102 transmts the interrogation
radi o signal can be sel ectively changed. Accordingly, RFID reader 102

i s cafabl e of transhirEeTregaRIAHNt BFEBg&Eidont ¢adheisggRaID rifﬁmfhetﬁ pl @2
frequency : 1 r | V.es e transm radi
Si gﬂal fr%mé%e—%% }{\égggrge %%gﬁfcg%ﬁ %Aft aog&%loézlltee%é?'s a@es%énés%d?%%eo%g%
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The respopseniadsopgkgnali1hdclkydeSency band. As described in detail

15 below, the frequency band at which RFID reader 102 transmits
the interrogation radio signal can be selectively changed.
Accordingly, RFID reader 102 is capable of transmitting an
interrogation radio signal in multiple frequency bands.

When RFID tag 104 receiveg the transmitted radio

20 signal from RFID reader 102, RFID tag 104 emits a response
radio signal. Specifically, the RFID tag 104 includes a
receiver (not shown) for receiving the interrogation radio
signal, and a transmitter (not shown) for transmitting the
response radio signal. The response radio signal includes

25 identification information related to object 106. For
example, the response radio signal may include a unique tag
serial number, an expiration date of object 106, a stock
number of object 106, a lot or batch number of cobject 106, a
position and/or location of object 106, and/or other

30  information pertinent to object 106. RFID tag 104 can be
detected at a wide range of fregquencies. For example, in at
least some embodiments, RFID tag 104 1s operable from 850 to
960 megahertz (MHz) .



25 identification information related to object 106. For exanple, the
response radi o signal may include a unique tag serial nunber, an

expiration date of object 106, a stock nunber of object 106, a |ot or
bat ch nunber of object 106, a position and/or |ocation of object 106,

and/ or other 30 inf f@g'o ertinent t bj_ect. 106. I 104 c
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Alternatively, RFID tag 104 may be an active RFID tag that

includes a battery that periodically transmits the response

radio signal. Further, RFID tag 104 may be read-only or
read/write, in which data can be written into RFID tag 104.

25 Although Fig. 1 shows only one RFID tag 104

attached to one object 106, it will be appreciated that

system 100 may include a plurality of RFID tags 104 each

attached to a respective object. Accordingly, RFID reader

102 is capable of reading a plurality of RFID tags 104

30 simultaneously to acquire identification information for a

plurality of objects 106.
Fig. 2 1is a block diagram of RFID reader 102 that
may be used with RFID system 100 {shown in Fig. 1). In the

exemplary embodiment, RFID reader 102 includes a



transmtter/receiver nodule 202, a control nodul e 204, a sensor
nodul e 206, a user interface nodul e 208, and a comruni cati ons nodul e
210. Transmitter/receivernodul e202transmts 5 interrogation radio
signal and receives response radio signal fromRFID tag 104 (shown in

Fig. 1). {pthe: exerplaty; sopodi@ale 5pans 'tesaé&sgew@dui@dgloa 202

is capable of transmitting and receiving radio signal's on a plurality
of frequemeysdtands:dNct alZlog,, dief fesent Totetfaes hddydrer aloBy haué a

di fferent _frequency. manage t regulations for RFID systens, and
according??@m%???%g% seﬁhéﬁi%z%ﬁgfrequency bands. For exanple, RFID
systens are authorizeghé®i Oper At€cdvdhe 902828 Mz s@nge i prifenits
United States, in the 865.6-867.6 MHz range in Europe, and in the

952- 956. 41nteTrpIiGhge | FIbpansigerbr diRgl yrespivee chpepenent radio
transmtt ei gl be | e; of transmtting,and
receivingg%é%gg §¢§%%Is O%Pa%%%fgﬁxéreﬁggﬁﬁg b%%d:%l 1hghgoz-9§§ ©
range, orezesgtang fedspiinoyntband namdrhie 865 1eBG7.<6 Mipdnaegez02 is
and/ or on_ a %g third frequency. band in the 952-956.4 MHz range. As
such, by PEPHILELICE tor TPEREEEIOA A0 FRFFHYIRY FASGRentiSbahds o0 @

RFI D r eadsiud82i epnobe subhlibaed | F@sm'ﬂﬁﬁﬂéﬁﬂﬁﬁ HEFSFSM countries

geographic locations. Control nodule 204 instructs
transi¥ t tgeneeeblyehad® nddffergoR tiraquency t mehedeneatr ogagibations

radio sig selegted fr n d.. Ln the.exenplary :
enbodinen??écgﬂ?@%lEﬂ%ﬁﬁ%ﬁ“zo g#ﬁcﬁﬁggggépgﬁgéstgéﬁéeggﬂgrya%EQ?E%zed
220 and afpegeessy npaféyice 22?2 éhanpis, capbed s amane devtker 2284
for executing instructions. In some enbodi nents, 30 executabl e

i nstruct i BRsCRFERsE otRd“ 1R ARADY S ST cERD2D. 1okR? oV BRI RC20as. in
performs ORe QEsMBLEG9PEN i ONS;0esCrihbad hgiel Ny by 950%@%@%%956.4

processi ng device 222. For exanple, processi'ng device 222 na
progridmedHby emeedi ninanjapper at | ohcesréhegby . noie exeeut abbediment,

ins;ructiongngﬁgtggrpgggid&n the(ﬁggcytgggg instruc ionscin ggnnry
devi ce 220" Brocessi Ty bevi ¢ 2 H&Y i nBFudeBREOF noPt
processi ngraméth st Eng. , ahl a rBddiv-ieRy € L d JUEAEhANY. on a first
frequency band in the 902-928 MHz range, on a second
freguency band in the 865.6-867.6 MHz range, and/or on a
20 third frequency band in the 952-956.4 MHz range. As such,
by being able to operate on a plurality of frequency bands,
RFID reader 102 can be utilized in a plurality of different

geographic locations.

Control module 204 instructs transmitter/receiver
25 module 202 to transmit the interrogation radio signal on a
selected freguency band. In the exemplary embodiment,
control module 204 includes at least one memory device 220
and a processing device 222 that is coupled to memory device
220 for executing instructions. In some embodiments,
30 executable instructions are stored in memory device 220.
Control module 204 performs one or more operations described
herein by programming processing device 222. For exanmple,

processing device 222 may be programmed by encoding an



5 Further, processing device 222 may be inplenented using one or nore
het er ogeneous processor systens in which a main processor is present
W th secondary processors on a single chip. As another illustrative
exanpl e, processing device 222 may be a symmetric nmulti-processor
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processing device 222 may be inplenented using any suitable
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the authorized frequency band associated w th each geographic
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transmtt ei d 2 S l.d o [ tilizin .
frequency %%ﬁguéﬁgbﬁgglgh§54ggy %%%6% ‘Pﬁﬁ%%ﬁ%o?aﬁ%ﬁﬁ eC§%6e£Ecutlng
det er m neshé hefwgeographi ddweatiecah OlkeEND readebcéf2inSengevisedul 22
206 may determ ne the ge graphic location of RFID reader 102

cont i nuoUSFSSTHERGDAME ngﬁﬁﬁﬂﬂ%ﬂc%pBﬁng G g uBRE L Aip #4105 T+
user i nt efdsce, ool en LB £ 41y td1e BXEMM Y1 £ MR BN ,SABNS O, MDdul e
206 i ncludes a gl obal positioning system (GPS) sensor 230. GPS sensor
230 &t er mi nes geoptieiwnaleviliefeor BR0i ok ame actomdingyl fevihes that
geogr aphi ti. f _RELD reader 102. Ceoposjtiqnal _information
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processi ng devi ce 222. The detefm ned geographi c location y
25 static random access memory (SRAM), a solid state disk,

and/or a hard disk. Memory device 220 may be configured to
store, without limitation, application source code,
application object code, source code portions of interest,
object code ©portions of interest, configuration data,
30 execution events and/or any other type of data.

In the exemplary embodiment, a frequency look-up
table 224 is stored on memory device 220. Frequency look-up
table 224 includes a list of geographic locations (e.g.,

countries, continents, cities, states, latitude and
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transmtted from sensor nodul e 206 continuously, periodically, and/or
upon a user request input using user interface nodule 208. Wen
processi ng device 222 receives 25 the determ ned geographic | ocation
from sensor nodul e 206, processing device 222 determ nes the

aut hor i zethhg eaugcyhand ustag) | eale Upnbablec 22 zaid reRlERkTOgu &
204 instructs transftter/receiver nodule 202 to transmt a radio
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functions as_both display device 242 and input device 20240.

Wien B usEircivgat s Bofjeographie. | ochei oAUULERY | hpbituéei celougituder
interface e : smds d 1.n eogr iC |

pr ocessi nagﬁr(gg%ceg%&ﬁen@%r ggggsi %%gg%i gjgo‘g‘zz rg@gi % ég}%ﬁéi%o}lgl
det er m neitn2Srgeoygsaphae becationléred) user erbeplacebpoduneuidD8ating

processi ng, devi ce 2 determ nes the authorized frequency band using
| ook- up tgbg% %%ﬁ?fihﬁe%oﬁ?+%9 HORTTR ORYl PR t PRl se 210°

transmtter/recei vefy Ml € 2082669 dbfBby iméGeOr Uity R 206
exenpl ary enbodi nent, processing device
20  transmits the determined geographic location to processing

device 222. The determined geographic location may be
transmitted from sensor module 206 continuously,
periodically, and/oxr upon a user request input usging user
interface module 208. When processing device 222 receives

25 the determined geographic location from sensor module 206,
processing device 222 determines the authorized £requency
band using lock-up tabkle 224, and control module 204
instructs transmitter/receiver module 202 to transmit a
radio signal on the authorized frequency band.

30 User interface module 208 includes an input device
240, such as user input device 110 (shown in Fig. 1). Input
device 240 may include a toggle switch, a touchscreen,
keypad and/or keyboard, and/or mouse that enableg a user to

enter information and interact with RFID reader 102. Usging



30 222 is capable of determ ning the authorized frequency band based
on a geographic | ocation determ ned by sensor nodul e 206 or input by
a user using user interface nodul e 208. Commruni cati ons
nodul e 210 transmts and receives data for RFID reader

102. Comuni 6@t | @891 80duke, 210 user can input the geographic location
transm t sandr ecei vesdat ausi nganysui t abl e conmuni ca%l ons nmedi um

i ncl udi ng;© bie noeelli MY edProges® iviar edeshdeor23g r diresdehernonkngarthe
lridium sat I I}tzee£e£wé)rkénradf'Dofl 3G FC(%ntr%H r Pi,l ot Data Liél}l_( e
(CPDL), and At eal "Bl "Thfor mit o T RS ( TADITYS THratiment.
transm t tsh e d/ igipute c eleieid by 2aanmmurheat ieas neduket 210a Nayeddied pisies
identification information received fromRFID tag 104 (shown in Fig,
1). IR entRRAREMR sthAer @ AR blbler oforresqtocdietrdhboafdrdher, in
vehi cl e, ggmugi [ d facilitate ?qggﬂm'c i

and integrati o%ﬁlgg?&ggﬁt%gl %hr%eglé%rxrr%? a%%b%%etaorg]EQD re ver}’: o e(l:é)&{Son
syst ens. WForepkanmphg, (iengat, |Egsinglonehentediiment sjeaprapmic atdomsion
nodul e 210 conmuni ctat ) 'Wi”be e or nore aircraft flight and/or

navi gat i on> 5ySt &N 197 5Uch Af?@‘odi nments, sensor nodul e 206 nay

determi ne the geogrephiife 16xdRSBA+Prembodithdht casesr 102 Hyface module
comuni cating with an aircraft navigation system Fig. 3

: . ) . g
is alonehardled aRCENEAB| ar (iFPLRYd 9800 CRorR 42 arfdiflt tdshl Sk kal o108
signal in I DS m- su s .RE ysf e 0.(s [ I )
Met hod inE: ud@g % %Z%‘gi vji)?\ggggg aegglgoqgr%ap i{gé ocgt(oi gﬁv‘% gnféﬂnaaon
pr ocessi noedeinert Swcthasopsoeesash ngt dRVIR er@22ef shodwn | FoFi grai)le,

In the ex | ary enbodi ment, the geographic location is received 302
rom'a SRR THbAET Shon4a Jontor THORITS 208 orunroRby FHOCITARE"
nodul e, SuEha@SoniSercHt efif:aee ek 20845 ERaLNe8RYWNLAAGH Jand)or
Alternatively, the geographic |ocation may be received 302 from ot her

suit dSl e Hegqreency look-up tablthe PRbcessi PSR cedeleies ni k3 Iy
an aut horiﬁ fuéé’eq#%g}cye}p%& ssgmﬁteigodfgtpa%h uq)eeogr(@g,y C laocf;{é\.?fd

& .
In the exenplary efbodi e he“"processi ng evice utillzes

| ook-up tebfecdhalidpBig GLEDUS adht yredn e OUERPNOTED D cad £ hsy Angndfor
aut horized frequency band associated with each geographic |ocation,
such as fFRqUEREFTFBBESUFAbIE SAY -showd FRTE @“%Ejd&“ﬁrltt&fnaﬁi%lll%

the screen functions as both display device 242 and input device
20 240.

When a user inputs a geographic location using
input device 240, user interface module 208 transmits the
determined geographic location to processing device 222.
When procegsing device 222 receives the determined

25 geographic location from user interface module 208,
processing device 222 determines the authorized £requency
band using lock-up table 224, and control module 204
instructs transmitter/receiver module 202 accordingly.
Accordingly, in the exemplary embodiment, processing device

30 222 is capable of determining the authorized frequency band
based on a geographic locaticon determined by sensor module
206 or input by a user using user interface module 208.

Communications module 210 transmits and receives

data for RFID reader 102. Communications module 210



processi ng device nmay determ ne 304 the authorized frequency band
usi ng ot her suitable nethods. Thegeographicl ocati onand/ oraut hori zed
frequency band are displayed 306 on a display device, such 5 as

di spl ay device 242 (shown in Fig. 2). Accordingly, a user can view

t he geogr@%&m§mi@§atlgﬁdandhﬁycéww%ﬁprlL@Qtérequgmﬁ% bangy by viewagle
the di splay device. Wth the authorized frequency band detern ned
304, the proeeRbidmgleeyi aediy.r uénslzddng. t ransninater Adagdioger to, a
nodul e taq: r ] : i OS] ithin . aut ' r

pand. © | wited MMt FLESELE OB o TG, SRR ERECS LEPHARE,
gener at esradiadi 8¢ espanseldiegnaiidtatDatsa r ecakvddrdi0 byarderdFtDral
reader. The RFID reader and RFI D taq naﬁ be 15 incorporated as gar}
of an RFI'BIY2en BhBHEF G vEAPEFe, T80dR as HptE ridrapimifggrd and/or
processi ng-deVi &€, WANSELhkEhAEEESLKST RhEe diSR) aynd§Vi Cenciudes
sensor nodul e, and/or user interface nodule may be I nplenmeénted I n an
RFI D r eadedenisuthcaisl ®F| Dif eutet 10 2r¢chbvwed | irdi gRFI) . t29Thes (shown

enmbodi nents descrijped herein facilitate o ion_of an | D_reader.
ThoCREI D TR Tl o B RS MR B, e e B O e BT R
geogr aphi énbogadi anvehithe, RebRmi@dderioAst hiydkilie terd regei ¥&¢iUntite
of the RFID reader operates at the authorized frequency band. 25

Accor @ ngF§IERECHREL P17 e@BEr I-ECEFABIR dPeoiRaTat FREDI Areadsrurkl] (nd
of geogra&*ﬂécok%a&leoeéh%eﬁeﬁ%%%fngg Wi | Opfé,eqiq@rgce/ least some

regul ati on. nl i ke“at | east some known RFID systens at

woul d r eqemlped tmeleds ¢ at euimRE]L Cat bamerméduleazht geognaphcat e egivobh 30ne

doscr  bed hePFR BAACBALF AT eREht BB ra ARODIIAE For B g i FormeRt

rel ativel ymeagih¥nt EUr bBREorafhio8ANRBARSE e i e e€kd Nge¥ghhghec
equi pnent, the RFID reader described herein inproves the quality,

speedd anyocation of RFID reader 102 by communicating with an

aircraft navigation system.

Fig. 3 is a flowchart of an exemplary method 300

for transmitting a radio signal in an RFID system, such as

RFID system 100 (shown in Fig. 1). Method includes

20 receiving 302 a geographic location at a processing device,

such as processing device 222 (shown in Fig. 2). In the

exemplary embodiment, the geographic location 1is received

302 from a sensor module, such as sensor module 206, or a

user i1nterface module, such as user interface module 208

25 (both sghown in Fig. 2). Alternatively, the geographic
location may be received 302 from other suitable devices.

The processing device determines 304 an

authorized frequency band associated with the geographic

location. In the exemplary embodiment, the processing

30 device utilizes a look-up table that lists a plurality of

geographic locations and an authorized frequency band

associated with each geographic location, such as fregquency

look-up table 224 (gshown in Fig. 2}. Alternatively, the
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consi stency of an equi pnment check. Moreover, the RFID reader described
herei n enabl es persistent, automated visibility of vehicle equipnent,
such as mai ntenance and/ or safety equi pnent onboard an aircraft. 5The
enbodi ments described herein may utilize executable instructions

enbodi ed ph#ode SO @Ev I @AdRD) eqd e | 1164 Uhd auMhd POI-SE frequency
limtation, a storage device or a nenory area of a conputing device.

Such i nsthard i wHnd widree xasital yneHods - nore processors, cause the
processor(s) 10 to.ﬁggfo&g%§%£%§ﬁ§% ?S?%%gkgg 0ﬁ1gﬁﬁfg¥ruxghth%ﬁized

descri bed herein. As use oragé device™'i's a tangi ble
article, Sposduaiscyd band dikevelisplagldd Siatenmenariypdeyi chsviadl/ ofudn
optical disk that is operable to store data. Although specific

f eat ur%es ¥ FaPPIEY SodiTeatd 15MOMT hER | AEnt 1D eSO EHAR Yiin 2

some drawigigs ang, NQhielh ghiersoodflhis NYcatANENLBAGErOM Yendhized
accordance wth the principles of” the invention, any feature of a
drawi ng negedieeney ekbemcedorndriewicici hed idisgolely ndeivonewi t hWamr the

feature of _any other draw ng. 20Thi.s itten descrjpti uses .
exanpl es 164 5ctBse f\%éar u&ﬁ%yen%%afirre%%%?r%ril%% i%ndc ’udgﬂFhepjﬁ%%?SSlng
nmode, to eésmabde anyspeinses skbbkl ed | nddignardt 19 RGKeGe thOBEle to
enbodi ments, including maki ng and_using any devices_or systens and
per f o ngr @ he 6 pdPaied %ﬁﬂ%as.wq%&rbat% aBléEhegsped2stFRquency
defined by,the clains, and may include other exanples that occur to
those skilled in the art. Such other exanples are intended to be
within the scope ofItheespanss id theytimvenstredtsigthak] esmeREID hodg

d t diff f the |j.t | | f.t | ai s, df ot
G0 ot O LSO LS el 0ot Bl el 3oy oL L 00 vy

di f f er encege f rramort heehijber al IraRguages ofcddier CLAWNBRFID tag may be
15 dincorporated as part of an RFID system onboard a wvehicle,
such as an aircraft. The processing device,
transmitter/receiver module, display device, sensor module,
and/or user interface module may be implemented in an RFID

reader, such as RFID reader 102 (ghown in Fig. 1).

20 The  embodiments  described herein facilitate
operation of an RFID reader. The RFID reader determines an
authorized frequency band based on the geographic location
of the RFID reader. A transmitter/receiver unit of the RFID
reader operates at the authorized frequency  band.

25 Accordingly, the RFID reader 1s capable of operating in a
plurality of geographic locations and complying with local
frequency regulation.

Unlike at least some known RFID systems that would
require a dedicated RFID reader for each geographic region

30 having a different authorized frequency band, the RFID
reader described herein can be implemented in a mobile
operating environment relatively easily. Further, as
compared to manually checking wvehicle equipment, the RFID

reader described herein improves the quality, speed, and
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CLAI VBE: 1. Aradio-frequency identification (RFID) reader
conpri si ng: a transmtter/receiver nodule (202) configured to
5 transmt a radio signal on a plurality of frequency bands; and a
control nodule (204) configured to: receive a geographic |ocation;

det er m necofs agt bAE zeF f raquUeAciorad apsegl at ed Mbidoddr! heéne RrRFID
geographi c | ocation; and instruct said transmitter/receiver

modul e t oteRARE N CesivE ibadi o BeymEr opNERécsut AL Hett sttoqueneobahed

2. An RFID: i n_ac e W . im : | Si
sensor (2085 TRSLrE e n R bIets” e st U A A TR Eh o
wher ei n saaflectpnégoipnedul enbsacdndingaiedradtrecei ve t he geographic

| ocatioon from said sensor ule. 203.. An RFID reader, i n accordance
with Qaimil, furt hqé}PecoﬁBEBgilﬂﬁnﬁsysé}!esingﬁeﬂacg‘erﬁﬁfd} e ‘K‘@O&)utlllze
confi gur egdytOuf §68LVEI RethSQEt | ARHT driisbadd Ve Of of NeoReagEaPhi-gadabie
| ocation, wherein said control nodule is configured to receive the
geogr aphigefigent | sncivdmgai ditkevt| htettaceonpdal etorsge devicd, opna

L0 Pkl SERRLIRACS, Ml S I o 081 S UREL L8 e
sel ecti vedyechasdebiyhergeogr apbre peoakisedriccelaigsd byhéaptdoeastbols)
nDdU|ﬁj to perform at least a portion of the methods described
herein. As used herein, a "storage device" is a tangible
article, such as a hard drive, a solid state memory device,

and/or an optical disk that is operable to store data.
Although specific features of various embodiments

15 of the invention may be shown in some drawings and not in
others, this 1is for convenience only. In accordance with
the principles of the invention, any feature of a drawing
may be referenced and/or claimed in combination with any
feature of any other drawing.

20 This written description uses examples to disclose
various embodiments, which include the best mode, to enable
any person skilled in the art to practice those embodiments,
including making and using any devices or systems and
performing any incorporated methods. The patentable scope

25 is defined by the claims, and may include other examples
that occur to those skilled in the art. Such other examples
are intended to be within the scope of the claims if they
have structural elements that do not differ from the literal
language of the claims, or if they include equivalent

30 structural elements with insubstantial differences from the

literal languages of the claims.
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30 5. An RFID reader in accordance with Caim3, wherein said
user interface nodule (208) conprises a display device configured to
di splay at | east one of the geographic |location and the authori zed
frequency band. 6. An RFID reader in accordance with Caim1l,
wherei n SomsguMs control nodule (204) is configured to determ ne the
aut hori zed frequency band by utilizing a frequency | ook-up table
(224) listing a plurality of possible geographic |ocations and a

f b assogj a - Wi f t .utality. of { bl
geogr apht o 1 ockt; ond - Fooie-eReBhcy! BRI C (SR Cfeader
Claiml, adrgreisisai d transmtter/receiver nmodule (202) is further

configured to receive a,response radio signal froman RFID ta
coupled to an aartFE?’éS’BhBB%Fg‘_—’%ﬁeéV?EraF‘_P.guig_ (202 8.0%1f31§l’—‘%d to
readers i noAgeshdaNse WEB il ovhgr phradk dyC U role qRaite K204

is configured to determ ne an authorized frequency band 1n a range of
850 to 960dregahertz. 20 9. A processing device (222)

configured to:, reqel ve 3 G800 2PN S | 058 Qlked to:
receive a geographic location;
determine an authorized frequency band associated with
10 the geographic location; and
instruct said transmitter/receiver module to transmit

the radio signal on the authorized frequency band.

2. An RFID reader in accordance with Claim 1, further

15 comprising a sensor (206) module configured to determine the
geographic location, wherein said control wmodule is
configured to recelve the geographic location from said

sensor module.

20 3. An RFID reader in accordance with Claim 1, further
comprising a user interface wmodule (208) configured to
receive a user input indicative of the geographic location,
wherein said control module is configured to receive the

geographic location from said user interface module.

25
4. An RFID reader in accordance with Claim 3, wherein
said user interface module (208) comprises a toggle switch
that enables a user to selectively change the geographic
location received by said control module.
30

5. An RFID reader in accordance with Claim 3, wherein

said user interface module (208) comprises a display device

-13-



determ ne an authorized frequency band associated with the geographic
| ocation; and 25instruct a transmtter/receiver nodule of a radio-
frequency identification (RFID) reader to transmt a radio signal on
t he aut hori zed frequency band. 10. A processing device (222)
in accor deseeiybtdd Cl b m S0sPlapheiei NLsAs€ PoREesSE ngtl@l@w% §222Nic
is configured to receive the geographic location froma globa

posi ti oni FRFIYSRMNd the autharized feaingy deide (222) in
accordance with Claim9, wherein said processing device (222) is
configured to receive the geographic location froma user interface
nodul e (298) AhaRFéDahrleas‘iear useradmrskrest iwiedly clhaingel | hehérein

hi c_| t 12. A processing .device
gggg;%ﬁn% W?'ffaqol Crh gROFRET ei r%oégl d*pr GOBLFHG eFe v ‘Ee%%’ff’f}“l% the
confi gur @bﬁ%ﬂ@g@a ”‘EB@ qhBBcRULRe 284 &t@gygﬂﬁg laan_d_»et@uéﬂd;}@w]g 8o

10 frequency | ook-up table including 'a plurality of possible

geogr aphi ealbbeat {34 and st ineq@ensyusadd tassofi apedsibia eﬁ%fhgraphlc
geogr aphi n h ti ar

si gnal fr%rr‘%%tg Q ng fr efqruee u&]}"% ﬁ#l%g (if)(g%a%ﬁl %g‘:%lea %h Os%
met hod CQﬁbmrslﬁgy of possible geographlc locations.

10
7. An RFID reader in accordance with Claim 1, wherein
said transmitter/receiver wmodule (202) is further configured
to receive a response radio signal from an RFID tag coupled
to an article onboard an aircraft.
15
8. An RFID reader in accordance with Claim 1, wherein
said control module (204) is configured to determine an
authorized frequency band in a range of 850 to 960
megahertz.
20
9. A processing device (222) configured to:
receive a geographic location;
determine an authorized frequency band associated with
the gecgraphic location; and
25 instruct a transmitter/receiver module of a radio-

frequency identification (RFID) reader to transmit a radio

signal on the authorized frequency band.

10. A processing device (222) in accordance with Claim
30 9, wherein said processing device (222) is configured to
receive the geographic location from a global positioning

system.
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Receiving (302) , at a processing device, a geographic |ocation;
Determ ning (304), using the processing device, an 20 authorized
frequency band associated with the geographic |ocation; and
instructing (308) a transmtter/receiver nodule (202) of the RFID
reader to transmit A padtessigfadledicéhezapf honi 2edotagauensycRantsin
25 14. A nmethod, in accordance with Claim13, wherein
recei vi ng? ( 30T G o APh P ACEERLNGN oYViHFe sdP22dcelvi mentfigured to
geogr aphi i f o} ).C g
det o m net T he: Beoorapi T BRaTT on TBOHoR +28R) 3 SO0 MhEatce moauie
accordancé2®®i h thatm &8pbhker eBn neeei vitng (SI)ctlalgeogr afiditge the
| ocation conprises receiving the geographic |ocation froma user
interfacég%%gﬂ R %%0 ?CaEb igured to receive a user input indicative
of the geographic location. 16. A nmethod in accordance with C aim 13,
wherein 5 receiving (302) a geographic |ocation conprises receiving
t he geographi c1? ocadi BFr®esetndndevbesi {29 oin sacogyflancei vibht Ghaim
enabl es us .s.el bV t gr ihc |ocatiaqn. 1017.
met hod iﬁghcggf'aﬁgé %f%% g#éf%%%gggfur %ﬁgcééggﬁsiﬁﬁ F?%ﬁ&ﬁﬁ%? 28
(306) at dewstmome ofhd hengergrized c fdrecatney apdnthebgutiigiizgdng a
freq%%ncxﬁband on a diﬁplay devi ce., , , .
requency look-up’ table including a plurality of possible
geographic locations and a frequency band associated with

each geographic location.

13. A method for transmitting a radio signal from a

15  radio-frequency identification (RFID) reader, said method

comprising:

Receiving (302) , at a processing device, a geographic
location;

Determining (304), using the processing device, an

20 authorized frequency band associated with the geographic
location; and

instructing (308) a transmitter/receiver module (202)

of the RFID reader to transmit a radio signal on the

authorized frequency band.

25
14. A method in accordance with Claim 13, wherein
receiving (302) a geographic location comprises receiving
the geographic location from a sensor module (206)
configured to determine the geographic location.
30

15. A method in accordance with Claim 13, wherein
receiving (302) a geographic location comprises receiving

the geographic location from a user interface module (208)
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1518. A nethod in accordance with Claim 13, wherein determning (304)
an aut horized frequency band conprises determ ning the authorized
frequency band by utilizing a frequency | ook-up table listing a
plurality of possible geographic |ocations and a frequency band
associ at efonf i u2ddeach ofetdevel usal wiyrof ippsasi birdoeagiaphi 6f the
| ocati ons. .19. A nethod in accordance with Caim 13, further
conpri si PPN AgIPR2BIOat the RFID reader (102), a radio
response signal froman RFID tag (104) coupled to an 25 article
onboard an aircraft. 20. A nmethod in accordance with C aim13,
wher ei n det er ni®i ng A30tleod adthordredidfnegueney bahainond:i seserein
deter@|ﬂ£]cgfvfgthqB5 gd freqyengxﬂpandlin .Lange of .850 30 to,960
magahertz. *) a4 geogr 1lC ocation omprises recelving
the geographic location based on a position of a toggle
switch that enables a user to selectively change the

geographic location.

10 17. A method in accordance with Claim 13, further
comprising displaying (306) at least one of the geographic
location and the authorized frequency band on a display

device.

15 18. A method in accordance with Claim 13, wherein
determining (304) an authorized frequency band comprisges
determining the authorized frequency band by utilizing a
frequency look-up table listing a plurality of possible
geographic locations and a frequency band associated with

20 each of the plurality of possible geographic locations.

19. A method in accordance with Claim 13, further
comprising receiving (310), at the RFID reader (102), a
radio response signal from an RFID tag (104) coupled to an

25 article onboard an aircraft.

20. A method in accordance with Claim 13, wherein
determining (304) an authorized frequency band comprises
determining an authorized frequency band in a range of 850

30 to 960 megahertz.
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