RFI D DATA MANAGEMENT SYSTEM FI ELD OF THE | NVENTI ON
[001] This invention generally relates to the
worootiesEance of aircraft, and deals nore parti earaskon7/006136

with a system for managi ng mai nt enance data stored on
RFI D tags associated with conponents on the aircraft
that require periodic maintenance or replacenent.
BACKGROUND OFTHE | NVENTI ON [ 002] The nmi nt enance of
commercial airc r ires t rdination of
mul tipl e servi cée&:}ﬁg’%ﬂ&ﬁmgb‘ﬁﬁ?@%i\ﬁ %Y@aéw exchange
of information relating to conponents on the aircraft
that require service, maintenance or replacenment. In
the past, mmi ntenance and service information for
aircraft conponent s RS FRE INVERBTERN Py service
personnel who were required to re¥r|eve witten

5 records when servicing or replacing conponents. For

exanpl Ny i 39N0si n [ r obl .
(o011 7P o e ISRty 28 B e BBl pgratt, and deats
more pdrtistularly withaa msysteraufarr mamaginge maintercmber data stored on RFID tags
. deterp ne whethey it '%ht .be hﬁ? ource,_of a _ hardware

associatgdl, yfiffl, ComPENEts. I ten Glecel ) reqirs cRSugtig; dmaintenance  or
replaceraéngonnel to retrieve informati on about the conponent

that was often stored off-board the aircraft. [003]

The conventional procedure for identification of

i n-service and onboard aircraft conmponents during
aircraft maintenance operations is through Vi sua

i denti fication BAGHEGRAUNDGFNEHEIDNMENIKIMNOr part

nunbers affixed to the conponents. The problemwi th
such conventional procedures is that reading |abels or
[002]part ndtigemsaintenancenof ceorumereinl aaisicraftt requirgs the coordination of

o , rticul = r COACL L] . i
s mulipePSSRAGT R ot Slels SHIETAE SERARGe “S1CHi Ml rietng 1
componehts onléine iafriceaft tet require servioe; maémanasce echvaplaicament. In the past,

. n e | . | ashlights and . .
maintenhb Tyt VA8t J8E APt RPbO 018 AR orimariy togged by
service guarsesnglandics wereotrequirednfmonretrieve it mesords when servicing or

. unnecessari.ly ilg . . .
replacing components. or example, in diagnosing onboard hardware problems,
20 maintenance personnel often need to know the service history of a particular component
in order to determine whether it might be the source of a hardware problem. This
procedure necessarily requires service personnel to retrieve information about the
component that was often stored off-board the aircraft. '

10

25  [003] The conventional procedure for identification of in-service and onboard
aircraft components during aircraft maintenance operations is through visual identification
by way of reading labels and/or part numbers affixed to the components. The problem
with such conventional procedures is that reading labels or part numbers is a time
consuming and difficult process, particularly in adverse weather conditions, darkness

30 and/or crowded or cramped spaces. As part of the identification process, maintenance
technicians often use awkward tools such as flashlights and mirrors and in many cases
are required to remove access panels or other components, sometimes unnecessarily in
order to gain visual access to aircraft components for visual identification. This approach



order to gain visual access to aircraft conponents for
visual identification. This approachcan result in
wenrowris3and | ong del ays in flight schedul es, asCwaiSkoo7/006136
i nadvertent part renoval, physical injury and aircraft
damage. [004] More recently, in order to store
information relating to the service and mai ntenance
hi story of onboard aircraft conmponents, it has been
proposed to use RFID (Radio Frequency ldentification)
can resulttigiSe MbisCBn@eng My ireflighit sehedolksp bsenekfifiadvettent part removal,
the aircraft caonponents. Conplete service and
physical ipiuryt and alreraft JaBAd8s can t hus be stored on and
retrieved fromthe RFID tags by service personnel
obviating the need for retrieving off-site record
[004] RFI D t%@se crmsnﬂx,e'rs QEdler t%@t@& Hﬁ@rraat'@m dﬁlﬁib"@d@? dhe service and
5 mamten&@%f fﬁ BbQHFaFrQ It it 'i‘ma%%@én }?roposed to use RFID
ornatlon be 'speci fi ed
(Radlo Hnequemwld&raducayoa) tmwmawessaclatmwrstambeﬂen affixed to the

t hout |:
aeratt RGO 05 e e g ek e BB s o toed on
and retnBEé@ frergsthies R Dl ¢hys Unedevicerperdarialr ongating the need for retrieving
of-ste BRSRS. AP BSSS 3355 a5 ok PitetAghyoriairing @ niaue

10 code togé‘iﬁepﬁvltﬁ%tﬁeﬁ agditibhal Mofhatiordthatrcri be @FSBQHI@@I sy thwluser and read
store rel ated mai nt enance information s es nan

f
by a readrs/encasiasnom 3cdisiansea MipOUt |GORERR, OF \Hﬂﬁé%fp?@a}d/i’ ththe RFID tag.
Taggmgoén&hﬁa&lgﬁg 'dr dGetd! hnbndéhﬁeé“?&tmﬂﬁétﬂpm tha8§ ﬂsah&&bly used in
ata at must be stored, nana easi |
manufagtating eamblpaszk@@mg. Riecpesed Pl has soep lmag%@l sy | Iabehng individual
eed in the art for an RFID data managenent
°°mp°”{§§§{‘g“m f’ﬁpatfpovercorres the problens of the prior art
15 di scussed above. The present invention is directed
t owar d .gat Vi [ d
oos1 ST 748 b EES oS B B R tcr e
malntenaab@omszmatrmlsmuésf mnamyirwfglmg prablemes atiseusisedh gmve. However,

wicesor 4 S FRTRASRAE 08 ShNGeRaFE  prp,agpunt of gt tha

must beGRoRA) enavaged hhe eaisily réfrieved by sdreicerpersonhel
di splaying at |east a section of the aircraft show ng
the |l ocation of the conponents within

[006] Accordingly, there is a need in the art for an RFID data management

20

system that overcomes the problems of the prior art discussed above. The present
invention is directed toward satisfying this need.

25
SUMMARY OF THE INVENTION

[007] According to one aspect of the invention, a method is provided for
managing maintenance data for aircraft components, comprising the steps of associating
30 an RFID tag with each of a plurality of components on the aircraft, and electronically
displaying at least a section of the aircraft showing the location of the components within
the section having associated tags. Electronic data is written into the tags which relate to
the associated components, and at least portions of the data written into the tags are

2



the section having associated tags. Electronic data is
witten into the tags which relate to the associ ated
woanpaaenes, and at | east portions of the dataP@miuSt®mn006136

into the tags aredi splayed to a user, such as service

personnel . The di spl ayed data read fromthe tags may

i nclude, for exanple, the operating or naintenance

hi story of the conmponent, the configuration of the

aircraft in which the conponent is installed, the date

displayedh o @oHpenaHchas sedyioe fargeeael. phe @sp@yeﬂamatameladr from the tags

may mdlﬂ&@rf@tég}npﬁé thB% ﬁé’i’éﬂﬂae%e n&%@caaﬂ@tﬁ& eI ggmponent, the

Ier conponen may a
conf:guraubeomﬁ the aircradipionehichathiehcompoeeat i lrm‘tallen:ctheodate the component

was malfAGp A AR B LRI e Buet o et BBy th name o

5 the supplier dtither edrhpenedt.f e thethdalt Alas alsoT lirlulls Refdtdhg a component
rcraft image is preferably a three di nensi onal

within  thieaalGHTe SECTAR GBeING; SisPIAYEFhI TejrieNing| 83t st@Rdoin ¢hdatabase and
simultarfSB RN aiptayiAy ithe éﬁh&éa%rﬁb&‘i’enﬁ': ahd data réf?%%led frorH the database.

Accordlng t'o anot her asp ect of the |nvent|on
The displayedogireradt ngﬁﬁi%aﬂb(t% th@aaﬁgaen@onnbtransparent image which

visually @éﬂé@?&&ﬁ of theé'tbfi) nbnf%ﬁﬁ%ﬂ?'&r?as%e'gﬁhgﬁ Hg

steps of: assocl at| .
10 components; storing data on each of the tags including

ontlt s | G SBISATRERER, oI SIAEL L oo proves for

managing ddia rebedsd tsttbe| mgirttepade¢ of iairceaiieoombpoveensis, comprising the steps

o: sl H B 0O S oA i, PRIt 350 of e tacs
mcludlngldataaﬂentnﬂ]ht‘g tred borhponeine land datanrdiatdestodhihieyibnée 1 the aircraft;

ast a section of the aircraft, visually
15 reading, ﬂfﬁ?&@iﬁﬁq@e@dnt the drper sfering dPpagata,drca cepydreanee information
databageRViang, a%m@vafgﬁdinmﬂoﬁgsfréﬁmd HeSPiAbage! '?or Luse in performing

aSSOCIatlon W t he vi sual representatlon of
maintenagggopie Abe  aitaiaftdal e maethosl peferably includes atméymg an image of at

least al $@&lioh NofRCHR %%?&tv"'\}ighaﬁw lrép@%%hﬂﬁ?enﬁp%é Q{rc?alﬁe display those

invention, a systemTor agin ance
componesits thaying aéSﬁ@lﬁtﬁd Hﬂ@pt&%mdcdsplam in zssRElabonayith the visual

20 ropreseiERRf G L cHriafTae. Fle 06 AHRVEF RO BRCoapERsL.

conmponent; a reader for reading the data transmtted

0001 22"} hed e QA APt S5 S1 28 bfetn @ svstom for
managimgadeintenance data related to aircraft components comprises: an RFID tag
associated with each of the components and operative for transmitting data related to the
25 associated component; a reader for reading the data transmitted by each of the RFID
tags; a database storage for storing maintenance data including data read by the reader;
and, a user interface tool for retrieving maintenance data from the database storage and
for displaying the retrieved data. The maintenance data preferably includes data
identifying the component, and data representing attributes of the component. The data

30 read by the reader includes service history of the component.

[0010] An important advantage of the invention is that maintenance and service
history information for components on a fleet of aircraft can be stored and managed in a
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and, a user interface tool for retrieving maintenance
data fromthe database storage and for displaying the
woebe7iiesxe data. The mai nt enance data pref er abPgT/US2007/006136

i ncludes data identifying the conponent, and data

representing attributes of the conmponent. The data

read by the reader includes service history of the

conmponent. [0010] An inportant advantage of the

invention is that nmaintenance and service history

central dardtasent iAnother significardntesitore aof the doverition is that maimienance and

oter st lErET aATARNA] B8 50 Alathe B3 Fng ORI ot orboara

or off-bodRi tHecansrast. aBy snhhﬂansewy Qﬂsmaylagrsmitlonamf rtlaechutcyaft showing the
access the_dat aba% ? tion from Le}bt her onboard or |
componegtts Wilta RFIh a8, rlpag witthfata sipres@p Jbe, Bgse SER)Pe personnel can
5 quickly |<§5&th/ M sehvitdand ﬁ\@irﬂéhaﬁb@\ﬁtdttlstoﬁ:o?ﬁm%maﬁ #d Aircraft, as well
4 tags, along wth data stored on the tags, service
asthel”p@&“ﬁhnel can quickly identify the service and
mai nt enance status of conponents on the aircraft, as

well as their location. [001 1] Various additi onal
[0011pr ect Varibest addiional chjeatst atpatures tamd m@@@t&ges of the present

ventior) B45nhs Thefi Tl fBBige B, Wb BB o kgl Siriotion and
10 accompddiﬁtﬁg tiedwings tR& fofloESCRI PTI ON OF THE DRAW NGS [0012]
FIG 1 is an overall block diagramshow ng an RFID

dat a managenent system formng the preferred
enbodi nent of the invention. [0013] FIG 2 is a side

vi ew showi ng_an _aircraft di into [ used in
the data mnE@ﬁE@E%@rﬁ'é@ﬁ: JFQEF'PE?\W@&)M]
FIG 3 is a block diagram showi ng how application
15 [0012L|°°I S FRY. Reisussbudrai @of&@ﬁﬁa{@hw sRBMHIE AndAFAD asftat Management
i splay information useful in-aircraft nmaintenance
system fopntrigthe predased pnthodiment of de ivendirspl ay of a
section of the aircraft shown in FIG 2, show ng
navi gational aids. [0016] FIG 5 is a d| agranmati c _
[0013}i ew sFiRi Bgsa sideaviewcsimpuingrans aikctaft dividadsinto sections used in the

data management system shown in FIG. 1.

20
[0014] FIG. 3 is a block diagram showing how application tools may be used with
a centrally managed database to display information useful in aircraft maintenance
service.
25 [0015] FIG. 4 is a screen display of a section of the aircraft shown in FIG. 2,
showing navigational aids.
[0016] FIG. 5 is a diagrammatic view showing aircraft components within a user
selected subsection of the aircraft section shown in FIG. 4.
30

[0017] FIG. 6 is a user screen display showing the components depicted in FIG.
5, together with attribute information for one of the selected components.



sel ected subsection of the aircraft section shown in

FIG 4. [0017] FIG 6 is a user screen display show ng
woheo7ciesgonent s depicted in FIG 5, together weCi/US2007/006136

attribute information for one of the selected

conponent s. DETAI LED DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS [001 8] Referring first to FIG 1, the

present invention broadly relates to a system for

managi ng data that is stored and retrieved froml ater

di sDEIAIUERFDESCRIPRION @R THE PRERERRED EMBODIMENIS

tags 8 are associated with individual conponents or

subsysteps caryried aircraft 10, and

(001851 oy & RRIGSFRG(TSk 0Bl e, BfeseRh Tivsring SiEBgH! Bags to a system

for mandgiiy 9384 that BRI End B trRdved ﬁahﬁ&t@ndls&assw ®RID tags 8 onboard
mai nt enance _history. The RFID ta Sﬁglvﬁu be attached

5 aircraft 1§ r These RRID: \agsB arR agbacia Wgn%ﬂlqrys or subsystems
carried #La‘éﬁgrdff‘ 1@ aRHa e ehiblbisd qeggeﬂ.e RhicPatibR &hd Cda"tfat related to the

I nformation” st or ont e RFI'D tags
associated Idoniumormbrﬁc mwngastselaﬂrlbutﬂﬂ gndeservice 9omqﬂem@ce history. The

mr1o 4 08, A, i s S By i

proximityto e bonﬂ)onsmlmt then aiortalfior Theetypem:thmbrmﬁltlbntstgeed on the RFID
pi ca owered by an internal battery and
10 tagsswﬁlrmg UB%?‘]’]YEFE&H‘ @ﬁ&e\ﬂ%ﬁ' nodes, i.e., tag data can
be re-written and/or nodified. Passi ve RFI D t ags
operate wi thout an internal power so and
r%f 1§e

[0019bper at THE BE@rtagﬁﬁt lqcated it He @irs(a %@ep?%ie passive type, but

may mst@ﬁ&stbé/ gﬁﬂz Q/Hé}gsadlﬂléﬁeélwrélﬂfné ﬁ-fgillétﬁfgﬁﬁtﬁdmﬁsa%d:m RFID tags
gs require power ed reader 12. RFIDtag
are typlcanllv; m@da@\emnsmmn@ﬂ&aﬁﬁné?ndt'PFM’@ BRIA- 1egek apd write modes, i.e.,

15 tag datagﬁt?x bé X@ (yﬂitltéoﬁngﬁd)gfe{rg ?ﬁédt qﬁé’élﬁv%?#lb‘%agg %e@% Wthélﬁ an internal

s of sult RFID t ags
power souresrandsebiain opeating power #hat is @ep\@n@tﬁﬂsby 8 rae@!e,r 1%e<§’asswe RFID

ags i sH5eB B e BRI RS B9BGRRE 2 Riyorod reacer 12
RFID tagbl are |advanta:gqmmire_ctha§/ they enmzeenomoentact[ @mﬂ]ne'FbieSne wireless
ectmaicgg %55 T Bs SUEL, SlRGL Bl S ABMERHR g o anc el uso
20 in taggin§ &irdraf ébmpbﬂéﬁts @ erﬁtbéd/&hyust bf.bvrisiadar pa@trapphcatlon serial
number ﬁ%ﬁlgféeB%r %ﬁg F\ltesgrgfiqeo g%}gsure o} wﬂllcth is incorporated by

reference herein.

[0020] The readers 12 may comprise hand-held, portable units utilized by service

25 or maintenance personnel on or near the aircraft. Alternatively, the readers 12 may

comprise fixed units that are mounted onboard the aircraft or off-board at stationary

locations such as maintenance hangers or airport gates. A single reader 12 may be used
to read RFID tags 8 from multiple aircraft 10, or a single aircraft 10.

30 [0021] Tag data retrieved by readers 12 is wirelessly transmitted by any of a
number of suitable wireless links to a database management system 14 comprising a
database 16 of RFID tag information communicatively connected with one or more
maintenance application tools 18. The database 16 may include the information stored on



| ocati ons such as mai ntenance hangers or airport
gates. A single reader 12 may be used to read RFID
woagw/183eom nmul tiple aircraft 10, or a singl eparmse@nici3e
10. [0021] Tag data retrieved by readers 12 is
wirelessly transmtted by any of a nunber of suitable
wireless |links to a database nanagenent system 14
conprising a database 16 of RFID tag information
comuni catively connected with one or nore mai ntenance
each of #ppHRIBttags 8, @sl well &s arvarietytofimder ihfommegtiomrdiaige toithe component

assomatggf\glt% gqglat gé gs?qggg ?rﬁggﬁ%té{)r? gpgﬁtﬁﬁt éichrtagt’ 1@ %nwetlsl configuration.
The RFI@fﬁ@dat‘d; sRFEA0h ahé Hatabdsd he rhag u&:luéé 5l dxadtple, the maintenance
i nfornmation about the aircraft 1 its

and opegq)tmrpad histeneat thgqgsmq@epa@)rﬂagge@g y;qegonﬁfgqrﬁgon of the aircraft 10 or
5 related éi?d S305As 18afBy andChidan 1 %Efor%ﬂﬁma%onté“ﬁd EBvéﬁéiQ%‘FQﬁher attributes

and operational history of the associ ated conponént
ofthecqmgoegﬂh guration of the aircraft 10 or s rel ated
subsystens, safety and human factor information and a
variety of other attributes of the conponent. [0022] A
[0022]ar i et A varielyiofireaimterangspapplication toolsl $8 t&yragvantageously use the

cat scfS R Yo 3% Ao IS B ARA i) fpbratng, somviing

10 and mamiamumg rtgeoaanchftmlimt aDmengf tthe mam’remhhcéOapﬁlltﬁatimh tools 18 may

comprish TP R BRBLA A 8Rok e, K TR e Bicescrived

US Patém lAppileansn Rgblioatich N@hﬁfﬁr mermw’mz%Jw wunmed October 2,
Nupber US2003/0 187823 A 1 published Oct ober

2,
2003, UgsPaiant Arplisstion P viblication) Nemhecsmﬁ%%/m@?,ﬁe@se«bmubhshed August

1, 208784 5 U LRy P35 B kg 0, 2005

15 the entiregzontents, ofzalt akwbieh are ipcatmerateddry sﬁfermcwmnetm are
i ncorporated by reference herein. [0023] The MPT uses
3-D airframe nodels and schematics of aircraft systens
[002%s gr dfite MRT used Bel aiffrarnamodels nd snmbmmiqmmmircaaﬂ systems as

“graphnc%i”' éascg?%%ntté’i?ta{l"latoé ddie donrﬁtoéﬂatdl a{c%gg Ztﬁ %Ig og the information

|c aircra oA on cOmnpo
refated tm auspgcrﬂe circirafih decation 6r mpohenapAdvam(tedadaw mining cﬂechmques and

20 search ‘%%&%Qﬁb‘%'\éféﬁé oLf,sgaéJ })ycthe ﬁlﬁ? co. ﬁf;ﬁ{[ega méqrgg%t&nr g%g fault code

lookup, pepairathistory, Mnférmmcﬁobealﬂﬁés iparontifers, maintenance tasks) into
the troulalglsgghﬁig ooéé%pﬁ'ﬁgjﬁém ngs '\r/npa-tl;n n\é%scerrgérggﬁp\glngfch as mechanics,
fast and efficient access to technical information using intuitive navigation techniques that
help the user construct a mental image of the solution and takes the user directly to the
25 applicable information. Real time information updates insure that the customer has
access to the most current technical information. The MPT also is useful in assisting
aircraft users to manage parts and materials. It may thus be appreciated that the RFID
tag data stored in the database 16 is a valuable resource that may be used by application
tools 18 such as the MPT to provide users with real time information useful in servicing
30 and maintaining the aircraft 10.

[0024] A plurality of users 20 may gain access to and use a maintenance system
14 using the internet 22 or other network interface. The users 20 may comprise

6



fast and efficient access to technical information
using intuitive navigation techniques that help the
wager7/168mst ruct a nental i mage of the sol uti onPamaS2007/006136
takes the user directly to the 5 applicable
information. Real tinme information updates insure that
the custoner has access to the nost current technica
i nformati on. The MPT also is useful in assisting
aircraft users to nanage parts and materials. It nmay
mamtenadws ﬂmsamelecalmad manufadtards| Dairergftd austamnerséownars or MRO's
dat.abase e reﬁgurce that may be

(maintengggn 51 PRI YGRNEATPHS) ST BRTB as t he NPT 15
provide users with real tinme information useful in
(0025 ur a1t §rdr {isah 2SRy GMAGkIAGEVGATNG T GoROTENtS and data of
5 interest, 'ﬁ’?&f ?{@é@ee ?%Sfﬁﬂ‘hrl‘éﬁid&i fchBe' él'!cfé’s%@& #Ang'a V4fEly of selectable
Wor K 1 nt er

ace. The users
criteria sushpas systemsesubaystpmss mpommtcname, RONEF QF ralicsald section. For

exampie 55 Aohp S FISE 258" B 1T STTADRBENIS £ty of bross
physical a@etdtlen?lm-soiwmuhm‘eﬁna?y?dt ong qsefrmpoc_cmnpute{mrreen The user
of. s intere e.da | | :
ey s SaSci 488 e SAES SR380 L LBPPROBHALSR oxame
10 a malntmeﬁl’émt\?ﬁaesag h@ymdata mmmcommglnté)haown to be located
rcraft section. For e in
in the 1) \SoEhPY 56 M HESoh ST (HHIBESeRH FRKETN SEcpBaa0: whereupon

transparBAY Vidas S thé ORkd gécﬁ&wvﬁmc\kmlab@ diéﬁ%ﬁe&dhhﬂ identifgr each of the
on a conputer screen.

lect a
compongnis Infie Rl seeianad that fvd an AIEL et 8 PREea R LINeGRWRN
For exanple, if o a mmintenance person w shes to
review data related to conponents known to be | ocated
15 [0026] n t heFlGi B showts baw3n usehBgyeusAngiafgnoreef Hiesapplication tools 18

to acces&@?{ﬁiv?ﬁbsi glﬁtg% %ﬁrel%@@ﬁgga (?étﬁB térhg‘ﬁrla éﬁ%‘ﬁ%&fdlsplay various
items usemlhnafartwmg ouhpinoeaft malmaﬂamceaand s_etwce;nFBo etxample the user may
sotoct 8L o . VRBer) Tl ST MUYy 3oL RRH oFbfts a arra
componé\ﬁ@ h&dhd eissberited RiFIDotagec®s Theniservaby seladt fbhehsplay at 34 all life

2 it g SEAF LR 95 FRSSE of S 5 Sl 16 B it syetom.

ltems cd‘fﬁb@tﬁﬁﬂﬁ?édaawb@ ﬁﬁa/tl l§8ve Epéciakaiing, retﬁ&em*ttsmﬂiask cards can be
ect di sp the transparent view o e‘
dlsplayeg| atcf}%mataﬁeqygevﬂ:@] data pdaigs ang the user may select for display safety

related information at 42.

25 [0027] As previously noted, the transparent view displayed at 32 of the
components with associated RFID tags 8 may be displayed by either zone, by system or
by section of the aircraft. The limited life components displayed at 34 may be grouped or
displayed by specific date or specific system. Selecting a display of all limited life
components allows the user to immediately identify life limited components and/or life

30 limited component repairs. Maintenance planners can use this information to schedule
maintenance activities and/or insure airworthiness. .



conponents having associated RFID tags 8. The user may
select for display at 34 all |life O limted

woanpaaenes, or at 36, the display of all iteneCcraisaioedosi3e
to a specific aircraft system Itens can be displ ayed
at 38 that have special tooling requirenents. Task
cards can be displayed at 40 that require RFID data
updat es and the user nmay select for display saf ety

elated information at 42. 5 [Q027] As previous
[0023hot ed, Ef‘ﬁ@ﬂ'@%ﬁ?éﬁ&?@ﬁ'? m%ma.@ﬁplayee at3Bmay pr\gje fuel systems,

electncaF%ﬁH@%ﬁ% @ﬁé?‘é‘qﬁﬁ;ﬁﬁ%ﬁ': HiAd éi%léag gpdll R@ms related to a specific

her y system section o
aircraft syséem aﬂ@WSttheTuser iteri rewiew |5|p@06t§h§wt§m% teli aralyge anaintenance or

4 r y specific date or
resolve @E{[ﬁ%’f@%g%c? éﬁ*as%l aﬁé?ng aﬁg?sgpl ay of all limted
5 life conponents allows the user t0|mTed|ater
{ denti life LLimted ¢ nent.s_and/ fe
10028} grro ol it 8 SPiefel SREL e Tivest 6t o fig¥dnpfidk “Groupings by
individudl Honfipévie et bycsmméublebmnnéﬁmedanbrw phtksgeindhe display of all
i nsure airworthiness.[0028 | es of s ecific

items  tha}sfeauire; specidletPAlings sI mg '@@anpgep ngo identify specific
requ.rerr?érﬁg 161 SRIRNRIPITRIAG heRARHIBP RaiREaACB thskd| he

}i_ itens related to a specific aircraft .
10 [00303;yst em glsk@mds Hisplayad ab40 equiting RIID datasypdates ray be displayed

by mdlv?gglsléé 'TW §f$§§c§'e§§ v{ltgrgoﬂﬁaﬁaén‘;wgqu's?}%of ”té’&( { cards requiring
RFID dataeipdagesapivaymdirdenascerplanners dd ecogpirod pmﬁggebqf RFID readers and

[.ndi ual component, by systens or by an associ ated
Othereq&@?ﬁgﬁgckage The display of all items that require

speci al tooling permts maintenance planners to

: denti f ecifi,c,re |rementsf ecj,al,.zed toqlin ,
15 10081} codeq SO naFERa AR FERR. YodayFdTELY 42 Tiial° Bd "Brovided by
compondh§ miyaéystﬂemtorlll@y tetuArdD gDIBEIal? afaéaetyp@aﬁtea mmmiamn permits users
m or

I'a ndi vi dual d,
to Viewp JElPRgiANt TRETGH s G SHOR age’ (BHISUA cBaFRids,. I dgpiictions, Rl
requ1rerﬁ’eﬁ’ﬂ§t epMiE | RIfLIFEFhENIBN2ESD P @ékﬁmréméﬁtscoahféw tdre fifit  concerns,

RFI D readers arid ot her equi pnent. 003 Saf ety
SpeCIa“Zieéi %@Baﬂmf&'ﬁﬁlg and Gi@bf'%@ﬁmsaﬁnfb&”\ﬁ'ﬁ@"fﬁénﬁﬁ' GFONgeH By
20 conponent, by systemor by task card. Display of
safety related informati on permts users
[0032] Cycle times may be displayed for specific component removal and

installation tasks in order to allow maintenance planners to review capacity needs for
specific tasks or work packages. Inoperable RFID tags 8 may be displayed to allow
maintenance planners to schedule RFID tag replacement. Planners can preprogram the
25 replacement tag before installing it on a component by using the information in the
database 16. Interchangeability options for specific components can be displayed to allow
maintenance planners to identify inventory options. Aircraft configurations can be
displayed to allow maintenance technicians to perform configuration and/or component
data checks while the aircraft is in service.
30
{0033} Recurring inspections can be displayed to allow maintenance planners to
review any and all required recurring inspections prior to maintenance induction for the
purpose of determining capacity requirements.

8



to view inportant safety data such as materi al

hazards, lifting restrictions, RI|I requirenents, LM
woeoqrisgament s, ESDS requirenents, safety of fl Pgits2007/006136

concerns, specialized nmechanic training and

qualifications and environnmental concerns. [0032]

Cycle tines may be di spl ayed for specific conponent

renoval and installation tasks in order to allow

mai nt enance planners to review capacity needs for

speci fic tasks or work packages. |noperable RFID tags

d dt | [ |
(00345 heruNariRis RN oapieiens fan bp Aldaryel 47 Bibuppliingss to identity
and ensﬁr'éethra?- @E\ﬂ%ﬁteﬁtﬁgréaﬁfr@h%dté‘%Pé'rﬁét‘”f&r b(/eﬂﬁc&ngonent removal.

nponent by using the information in the ‘dat abase 16.
Interchangeablllty optlons for specific conponents can

5 [0035]?e di sgligy, 3? a@vn rcr gﬁ{,? a? &? agtréb irg‘t’éi&'fébfn in various

nvent ory opti’ons. S tan
categoriels syl graphically aby mmnMnaystem,eetmm|ramlonotqothe"lbmatlon on the
a"maﬂ1gfnfigurayion and/ or conponent data checks while the
‘rcraft is in service. [0033] Recurring inspections
can be displayed to all ow nmai ntenance planners to

000 ARt A e S BSEL i osment system of

10 the preséthanibiNictd preadekither eSBH Wiieah SE{PRBHd Yool Wist {MoMs the user to
requi renents can be displayed to allow planners t

display ad@msnareaho@@nym af il aderAth yth @nweﬁrﬂr@aeﬁ?@r%ﬁk image of every
componéﬁfe h%@fn ah 8¥&4 afgg{rgi‘ﬂénfa d 80Vite us8P s (Y Pty Mo select any

ariety o be displayed in text form
component vgrmaxmsoi:mnane@tSDrorgrsqmpaaquy he, aigrrpBnéer examination and

interrogatlotf. € The ! efi%er I%&t%@&'\é’gb lﬁé a%g{/eé:{t ‘?ﬁi‘ﬁ il%fbagg g?l@ﬁ%utes for any given

alrcra
15 componehatgrbbp cRFddmnanantsmramnmnt obiha airciaft. t Rnepsacie (D display of the

aerate B SR 555 gV, L oIS sl wini  tarer

highlighteicesirsié 450 bising pbmt\arimclmlssqfamampabedlsa{ Mhayrpgsitioh a cursor on a

particulq?\slaga% Conh%ﬁ%"alm av'é](?(gvl a%ir?:l:ea%ed ¥ ngpgafgrsgﬁgoraﬂ6 where an

auxullaryCBtBWéf‘%ﬁitS(AFQD) RERAOWA t6fbd Rcared Cf‘ﬁ‘ﬁé uker cmmnahecwt portion 46
i nterrogation. The user also has the abil

20 the tail §gq:t&q 3p, s@sylting dn Jpe display an.the &seéﬁ);egpm of the image shown in
FIG. 5. The aft portion 46 of the tail section 30 shown in FIG. 5 reveals the major

components located in this section, including the APU 48. The user may then request a
display of those components in the aft portion 46 which has associated RFID tags 8,
whereupon the image shown in FIG. 6 is displayed to the user.
25
[0037] In FIG. 6, each of the major components within the aft portion 46 of tail
section 30 is shown, and those components 48-52 having associated RFID tags 8 are
clearly designated with highlighted areas that may be clicked-on in order to access the
attributes of the component. The user may then click on one of the highlighted areas of
30 the components, such as the APU 48, whereupon a text box 56 is displayed, in juxtaposed
relationship to the APU 48, which shows the attributes of the APU 48. In the illustrated
example, the attributes shown in text box 56 include the part and serial numbers, date of
manufacture, date of installation and a series of caution and warning notes relating to the

9



conmponent, group of conponents or section of the
aircraft. One such 3-D display of the aircraft 10 is
wehowm33322FI G 4 wherein the tail section 30 i BCTSM7/006136

within a larger highlighted circle 44. Using point and

click software, the user may position a cursor on a

particular area of the tail section 30 within circle

44, such as the aft section 46 where an auxiliary

power unit (APU) is known to be | ocated. The user

service @nidc maintenanee a6ft theo AR 4846 Theeuseri mageupdate B tag information as

esul:t [ display on the user's terninal of e
necessdritind Adaatieh 18 e gt it tpliifHiats Bogle inuRe datibase te.
section 30 showmn in FIG 5 reveals the major
onmponent.s | Qc d.in this section, including the APU
[003g3 " TheAbtiuah s He\ﬁemﬂzﬁu&qs Pegars feseribed: NGUE respect to certain
5 exe Lot ¢ . ! . .
S e o e ik W el $5o08 GinBbiments are for
purposeg @b!llu§g'atl% angenoklmitajionsas offerryagiat®nsewithoegurithdhose of skill in
the art, ™ or conponents within the aft portion 46 of tai
section 30 is shown, and those conmponents 48-52 havi ng
associated RFID tags 8 are clearly designated with
hi ghl i ghted areas that may be clicked-on in order to
access the attributes of the conponent. The user nay
then click on one of the highlighted areas of the
conponents, such as the APU 48, whereupon a text box
56 is displayed, in juxtaposed relationship to the APU
48, which shows the attributes of the APU 48. In the
illustrated exanple, the attributes shown in text box
56 include the part and serial nunbers, date of
manuf acture, date of installation and a series of
caution and warning notes relating to theservice and
mai nt enance of the APU 48. The user may update the tag
informati on as necessary using a reader 12 in which
event the tag data is updated in the database 16.
[0038] Although this invention has been described with
respect to certain exenplary enbodinents, it is to be
understood that the specific enbodiments are for
pur poses of illustration and not [imtation, as other
variations will occur to those of skill in the
art. CLAIM5S What is clained is: 1. A nethod of managi ng
mai nt enance data for aircraft conponents, conprising

10
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the steps of: (A) associating a radio frequency
identification tag (RFID) with each of a plurality of
woanpaagnes on the aircraft; and, (B) el ectronPcalusyn07/006136

di splaying at |east a section of the aircraft show ng

the location of the conponents within the section

havi ng the associated RFID tags. 2. The nethod of

claim1, further conprising the step of: (O witing

data into each of the RFID tags relating to the

associ ated conmponent. 3 . THAWMShod of claim 2,

ep (© includes displaying at | east portions
Whal"fﬁ%{l%h'l%gz a witten into the tags associated with the

difs phethed acnpEraging mdinterédreendate doobirckedt no&lponents, compnsmg
thesi’%‘ﬂ)? efl n the di splayed data includes at | east one of
Qo1 1 owi ng - a) the operational history of the

¢ Apon@s%oaht.h eaﬁmcﬁ@ ﬁé?ﬂ“lcg.ﬁOhh% wrth each of a
pluralélg/ i.nfornmati onbrel ated to thedyconfl gurat| on gg?ﬁflme

fconmpeneta i ntherRirg8fipdidnt is installed d) the
dQB? t e POMEARN dishidyi n?{ Eié% rﬁdséétlldr{‘%fnﬂ@e a?’&r%fpeshowmg the

plier of the ‘conponen e seri al nunber
'ocat!@orqfdhe gomponeans ydthin mmﬁectm havingdbemsseniated RFfPetags.
met hod of claim1l, wherein at |east certain of the
tags are physically attached to the associ ated
2. cdieomethod 6f claive Trdutther coémprising the Steptdier

th t : D ' t.he dat [t .
TED g "Fatd' PG S PLMBCHFIB, o) FURue 1y Hhe associated
compibmiemtr ead in step (D) in a database.7. The nethod of

claim®6, further conprising the step of selecting a
conponent

3. The method of claim 2, wherein step (C) includes displaying at least portions of
the data written into the tags associated with the displayed components.

4, The method of claim 3, wherein the displayed data includes at least one of the
foliowing —

a) the operational history of the component

b) the maintenance history of the component

c) information related to the configuration of

the aircraft in which the component is installed

d) the date the component was manufactured

e) the name of the supplier of the component

f) the serial number of the component

Q) the part number of the component.

5. The method of claim 1, wherein at least certain of the tags are physically
attached to the associated component.

6. The method of claim 2, further comprising the steps of:
(D) reading the data written into each of the tags in step (C); and
(E) storing the data read in step (D) in a database.

11
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within the aircraft section displayed in step (B), and

wherein step (B) includes: retrieving data stored in
woheo7dasabase in step (E) related to the sel ecPeduUs2007/006136

conmponent, and sinultaneously displaying the sel ected

conmponent and data retrieved fromthe database. 8. The

nmet hod of claim6, further conprising the step of

retrieving the data stored in step (E) using the

Internet. 9. The nethod of claim2, wherein step (B)

i ncludes generating a transparent inage of the

7. S akdnglne) B Ses Tl b APER Bl BTG o componon
withing thmalrsnai'gsedt-muheplayeﬂ inc®p (Bn emihivhereﬁn ﬁtw\(Bhnmms
alrehalt th':i t% the selected

ofetriskity, b, Bft3ad it ife apaibRise, i Ptpby Lk Thlt
compbregnitpged in step (B). 11. The method of claim 1

further conpri Si [ he steps of sel ecting

LTRSSy 1P uiace e, S8 ctack coMRPAR ) fata retrieved from the
datasgdse (B); (D) displaying the conponent selected in

step (©; and, (E) displaying attributes of the

sel ected conmponent. ' 12. A nethod of managi ng data

8. o Rbihéd bh %Ia'?ﬂ' @tfﬁﬁf\QFF%@pr@.Hﬁh%{ %tﬁgmgﬂgmﬁg the data stored in

conprising the steps ass

step (E)eugivadheilntemeti i cation tag (RFID) with each of the
conmponents; (B) storing data on each of the tags; (C)
identifying the associ ated conponent fromthe data and

9. ddthe metthiodd of claimi 2, ewheoain oftephBRpiincluaés ;gdridrating a transparent

imagh 8 8 At SRR End 8 e SomnancciEhebina:An Araedisted tag.
dat abase;
10.  The method of claim 1, further comprising the steps of:
(C) generating a view showing multiple sections of the aircraft, and
(D)  selecting one of the sections generated in step (C) to be displayed in step

(B).

11.  The method of claim 1, further comprising the steps of:
(C) selecting a component within the aircraft section displayed in step (B);
(D) displaying the component selected in step (C); and,
(E) displaying attributes of the selected component.

12. A method of managing data related to the maintenance of aircraft components,
comprising the steps of:

(A) associating a radio frequency identification tag (RFID) with each of the
components;

(B) storing data on each of the tags;

(C) identifying the associated component from the data and data related to
maintenance of the aircraft;

(D) reading the data stored on the RFID tags;

12
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and, (F) retrieving the data fromthe database for use
in perform ng mai ntenance on the aircraft. 13. The
worbitad3ng cl aim 12, further conprising the steps/usta7/006136
(G displaying an i mage of at |east a section of the
aircraft; (H) visually representing on the displ ayed
aircraft section at |east one of the conponents having
associ ated RFID tags; and, (l) displaying the data
retrieved in step (F) in association with the visual
(E)r esstotingithedarh rehd instppr(®)tin.a rhintEmancet intodmation database;
claim 13, wherein the data displayed in step (I)
includes at |east one of the followng - a) the
pgrat ﬂe@rﬁé\hn?ltﬁéQjatacffoﬁmhﬁecdﬁfmasmfob).ls‘eha performing maintenance
mai nt enance history of the conponent c) information
on therirg@8d to the configuration of the aircraft in which
the conponent is installed d) the date the conponent
was manufactured e) the nane of the supplier of the
13. compoethodiof claie 32, iugthengotprisiig theesiepsihent g) the

t I
180, HBRBOL b PR Sk ot o <
giHct rvisually L'@préseptnag|amgt|'m1dlsplaeg€ecbalrcmﬁbsa@mrsat least one of the
W t hi t | t ft ' ft havi
Comp%%rglé' a&p %%%@'%égﬁﬂ@?aisela@gﬁ ﬁlgr ;r 2orrpoﬁ\e”ntngi n the
i(Mpge disprlyays dhé ndatae retti€¥ed dndstepl JFirs Esspciaionhwith the visual

data.retrjeved in step (F) in association with the
repreﬁﬁ'ﬁ%%?“%@{)&&%?ﬂ‘ﬁ?ﬂﬁﬂ% of the conponents.

and,

14. The method of claim 13, wherein the data displayed in step (I) includes at least
one of the following —

a) the operational history of the component

b) the maintenance history of the component

c) information related to the configuration of

the aircraft in which the component is installed

d) the date the component was manufactured

e) the name of the supplier of the component

f) the serial number of the component

Q) the part number of the component.

15.  The method of claim 12, further comprising the steps of:

(G) electronically displaying an image of components within at least a section
of the aircraft having associated RFID tags;

(H) selecting a component in the image displayed in step (G); and,

m displaying the data retrieved in step (F) in association with the visual
representations of the components.

16. The method of claim 12, further comprising the steps of:
(G) generating a three dimensional transparent image of the aircratft;
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16. The nethod of claim 12, further conprising the
steps of: (G generating a three dinensional
wonrertgipaent i mage of the aircraft; (H di spl ayPagua2007/006136
representation of at |east one of the conponents
havi ng an associated tag within the transparent inmage;
(I') selecting a conponent displayed in step (H); and,
(J) displaying in juxtaposed relationship to the
sel ected conponent the data retrieved in step (E). 17.
T(*Ha rreauhpchwﬁg &l Ripred@ntatibardt 4t I2bep ohk) of thepesvinpomedts having an
coupl 1.ng mai nt enance user interface with the

assoc@é?ﬁﬁ%@"hhé” H'{f raBSPREN HBRGe1S. A system for managi ng
iy nt eé@@&ﬁngét&cwﬁbﬁéﬁﬁdlkﬁla%a% atdp AAPRRIRENE S,

conprl SI ng frequency identification (RFID)
t@E) asdisplayirg lrwumasaaea @elatlﬁ@slmmtﬁ@sglegtﬂﬂ component the data

AR or transmtting data relating to the
retrie ass@géltg%‘ggsconponent; a reader for reading the data

transmtted by each of the RFID tags; a database

or, st.or i nt enance dat a,~Jd ncl udi,ng the \
17. e el S eldiduate viger: Sab; &) 8, BRiiped by coupling a
maintéRané& s eirtedac@ivithaharditabasaubingthiehiatatabhbase

storage, and for displaying the retrieved data. 19.
The system of claim 18, wherein the mai ntenance data

18. | ACkyeRen dﬁiraniéifaaﬁyh%tbhane@naafaerrblaw@ ﬂﬁtélrcraft components,
representl ng attri es of the conponent. 20. The

C0m9§§'§'9em of claim 18, wherein the data read by the
rgadsdiol TGy iGestiicstion NREIDY Yidyf 4JWciABBOWAN -each of the

components and operative for transmitting data relating to the associated component;

a reader for reading the data transmitted by each of the RFID tags;

a database storage for storing maintenance data, including the data read by the
reader; and,

a user interface tool for retrieving maintenance data from the database storage,
and for displaying the retrieved data.

19. The system of claim 18, wherein the maintenance data includes data identifying
the component and data representing attributes of the component.

20. The system of claim 18, wherein the data read by the reader includes the service
history of the component.
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