1 METHOD AND SYSTEM FOR AUTOVATI C LOGA NG OF FLI GHT- HOUR DATA OF COVPONENTS
I N Al RCRAFTS The present application relates to a nethod and a system5
for aut ormi2011l0gsng of flight-hour data of conmponent sPCH/IB2MEDETL6S.
Present data acquisition systens for helicopter captures flight-hours
information of after each m ssion. Sensors 10 are provided in the | anding
skids of the helicopter for recording lift-off time and ground touchdown
time of heIicoBter onto_a device on-board_the helicopter. US 2009/0234517
Al di scl o5&$"85t FHEKPRg TROr FRRcoff Phtal T8CFIOR of AtvERTcHEYNin

particul anpgn akr epgbbnsneh ay aThekheopter. The vehicle has a nmultitude of
conponents. It is desired to consult and to record various data of the

conmponents, such as identification or authentication paranmeters, history,

and oper ating %E%%%tog ?§%§5§8ﬁp9é1%9ege@%sa AP 8&35£Bya02%g£%ﬁ5p°”ders

comuni caf es I'S 'spec a via a neshed wreless networkin order to
en- ald e tbhe datambeibelbpahan bfedlbyha-secur davkr elfessmpbapafkssi on to an
external installation. Each transponder is coupled to one conponent of the
vehicle. 25 PEIF$2ahSobjective of this application to provide an i nproved

| oggi ng of flight-hours conponents of aircrafts. The application
provides a nethod and a systemto auto-30 matically log and to track
f1ight-hoBrssefitpdets efaqansaiciconabtst2mf| ifght hhdurspokrpappsuotsan
aircraft e | rtant .for safety and st of i nt enance, The aircraft
have di ff GPGAL CORBOMEATS 8N paPts  sOehods Friet WrAGS: PRAC Rave

di ff erent af-kybrgvhibtet iAesheGebhbnggankedsl ¥y fwanai Aglhieopbegardir-ng an
expiry of the part is inportant froma safet¥ point of view A delay in
naintenané@CQFdFﬁgréﬁﬁéc@%@nﬁlme and ground Ttouchdown time of hel-

icopter onto a device on-board the helicopter.

US 2009/0234517 Al discloses a tracking for a configura-

15 tion of a vehicle, in particular an aircraft such as a
helicopter. The vehicle has a multitude of components. It
is desired to consult and to record various data of the
components, such as identification or authentication pa-
rameters, history, and operating state of these compo-

20 nents. A plurality of transponders communicates this spe-
cific data via a meshed wireless network in order to en-
able the data to be transmitted by a secure wireless
transmission to an external installation. Each trans-
ponder is coupled to one component of the vehicle.

25
It is an objective of this application to provide an im-

proved logging of flight-hours components of aircrafts.
The application provides a method and a system to auto-
30 matically log and to track flight-hours of parts of an

alrcraft.

It is believed that accurately logging and tracing



of the part could result in safety issues. Having the early warning is al so
useful froma cost point of view Costs could be save by avoiding
unschedul w0 2oHiaTd8Rance 10 or by avoi di ng repl acenent ofPCThB20p&nisg26 The
application provides a conponent or part flight-hour updating nodule of an
aircraft, such as a helicopter. The updating nodul e conpri ses one or nore
Radi o Frequency 15 ldentifier (RFID) tags and a conponent flight-hour

dat i . I icular, the. RFID ; hed, fixed,
Tount ed_af 1&PATT PEHRBORGE S~ e RFFD EA0C-A%6. 06 ABPG"t0"20 Brore

conponent sklrk@ht zRaUEokRf @Mkl ARendReccompenentcikhirghhabeuniypdati ng
devi ce includes one or nore RFID reader devices, a first port, a nenory

unit, a pPBEeSSBPOUARNES andParsécoAdCPoPE. 128eTheiRBFD Féallehadévices are
for CO”“P8&%%%k@ﬁtwkﬁg€gggé§%éPi QQEFE%tggééﬁEége%ggygggBﬁﬁﬁ t LLight-hour

informati on that are on the Irst port is used for
commuri cattemdiwgt Anapxphnbgand thegbhtrhous feasurenentrdeveceatfetretri eve

aircraft flightégout i nfor i on.. The onboard flight-houa measur enent

devi ce al P8ally &xi ¥t§"on"affl8¥ MBsteABWCRPFEFaPE. 18 TRBIABABFY Cunit is

i ntended fer cskopbng thaigompanent ;hl kakbrhous iakor matiag and the aircraft
flight-hour information, 5 The processor unit is used for determning
updat ed ceapoémenerfiihghtshedsoi ntetfmat foamusi agstheostsr ed vompoenent

flight-hour _infaor ion and the stored _aircr fLight-hour information
The RF1 D va3uer Canircls arect vt er aprt1BieRabrk ed and e thaat ec
comparnent ofl bghtvbadt ngnfreprateaantopfstaei pgrics .RFI D t ags. The second
port is used for comrunicating with a device for outputting the at | east

one updated conponent flight-15 hour information.
The application provides a component or part flight-hour

updating module of an aircraft, such as a helicopter. The
updating module comprises one or more Radio Frequency
15 Identifier (RFID) tags and a component flight-hour updat-

ing device.

In particular, the RFID tags are attached, fixed, or
mounted aircraft component. The RFID tags are operable to

20 store component flight-hour information.

The component flight-hour updating device includes one or
more RFID reader devices, a first port, a memory unit, a
processor unit, and a second port.

25
The RFID reader devices are for communicating with the
RFID tags to retrieve the component flight-hour informa-

tion that are stored on the RFID tags.

30 The first port is used for communicating with an onboard
flight-hour measurement device to retrieve aircraft
flight-hour information. The onboard flight-hour measure-

ment device already exists on all or most new aircraft.



The above arrangenent allows for automatic recordi ng of conponent flight
hours. It is able to capture conponent changes when urgent mnai ntenance work
i s perforwoadonto7eish- 20 er | ocations, which is unlike oPhgnBIyed®M® | n a
generic sense, the conponent flight-hour updating device can include an
RFID reader that is |ocated onboard the aircraft or is |ocated outside the
aircraft, such as 25 hangar. The RFID tags can include or exclude internal
power supplies, such as batteries. The application provides a conponent
flight-hour Radio Frequency Identifier (RFID) tag for attaching to an air-

30 craft c¢espeagnty Thetcorponeahdthi gbt- Bedk iRl Phtagompehudes a port unit
and a nmenory unit. 4 craft conponent flight-hour updating device for

recei vi ngfaipetahpugorpdasnetiPnghtdhdte PaAr6rAAti 6Al@hitrSPUrhénNmenory unit
is intended far.storing the aircraft conponent flight-hour information. The
application providés an aircraft conmponent flight-hour updating device. The
flight5updating device includes one or nore Radi o Frequency ldentifier
(RFI D) reader devices, a first a pr.ocessor .unit, and a second port.

ort,
The RFID FB&dBFCHEVFEEs arE &§e§SF8rf86nﬁﬁﬁ?EQﬂPﬁBgWFPﬁa6ﬁ€ ABI'E°RFI D t ags

to retrieM@n@n%195hﬁnh@u90ﬁ9@e%m5tﬁbhgh51HQU&h5néebg?ai@empééeﬁhe first
g

port is used for conmunicating with an onboard fli - hour neasur enent

devi ce of fiheharheraf informetrpevendi torabtofrkiight rhoarti Afophati on. The
memnory “”h%uksa%ﬁﬁ%mé%“oﬁﬁo&hggR%?% rggﬁkgvﬁgyc8520%9 nent. tLi.ght- hour

i nformati on an e refriévéd aircra ig our rnfornation.
10 erable to send the updated component flight-hour informa-

tion for storing in RFID tags.

The second port is used for communicating with a device
for outputting the at least one updated component flight-

15 hour information.

The above arrangement allows for automatic recording of
component flight hours. It is able to capture component
changes when urgent maintenance work is performed at oth-

20 er locations, which is unlike other systems.

In a generic sense, the component flight-hour updating

device can include an RFID reader that is located onboard

the aircraft or is located outside the aircraft, such as
25 hangar. The RFID tags can include or exclude internal

power supplies, such as batteries.

The application provides a component flight-hour Radio
Frequency Identifier (RFID) tag for attaching to an air-
30 craft component. The component flight-hour RFID tag in-

cludes a port unit and a memory unit.

The port unit is intended for communicating with an air-



The processor unit is used for determ ning updated conponent fli ght-hour
informati on using the stored conponent 25 flight-hour information and the
stored aiwonaftto7633sght - hour informati on. The RFI D readerCuaB2oa@sssare al so
operable to send the updated conponent, flight-hour information to the RFID
tags for storing. 30 The second port is used for communicating with a
device for outputting t he updated conponent flight-hour information. 5 In
practi ce, co onent fl % hg qugtlng devi ce can be | ocated onboard
t he alrcr5F? §P88ttﬁ FCHRPE. BBt gpgﬁyéﬁ?i ATprovFdés™d device

for nDnlta&kagaatr@babbn@aﬁp@m@@htthbgat1h@u&mb@t@hnﬁhh9@t The device can
be part of a backend system The device conprises a port unit, a nenory

unit, andeWOéMtﬁﬁﬂtuhﬁtlnTﬁédﬁérﬁoﬁnﬁﬁoﬂéngnﬁéﬁdéér?éﬁféoﬁﬁﬁﬁpcat|ng Wi th

an alrcragg Eogﬁggg?th%ﬁ %h@@&mg nupdating device to receive one or nore
aircraft conponen our iIn ornatlon The menory unit is intended for

storimg the aircraft conponent flight-hour information. The output unit is

i nt ended fg outputting the Iegst one alrcr%ft conponent ﬁti ht - hour i nfor-
15 mati onIP¥hePPhf6raPPoR e 96E 8ht puttia tocamgﬁpsytsé Lor to

printer. EB@raBBBb%thoaeQE@¥'d@ﬁeafﬁﬁbhﬁduﬁﬁaﬁﬁﬁélQbﬂgc@HQn@Euﬂgée
aircraft conponent flight-hour information. The nme- 20 thod conprises a

step of renei evi ngrai Redabt Frepghnchoddenhfidimet i(BAIPY orrradesndboard

aircraft fllght houlrS ﬁgg%nent d%%%%SOI u%l%ngEB §C9”88$8”t fllght hour

informati 6N 1§ afso r&trfeved frbm one of nore a ohe'6r nore
conpanents of the aircraft. Updated 25 conponent fllght hour information is

then cal cul ated using the retrieved conpaonent flight-hour inforpation and
t he retr|$@§dR§FPcF§?99Flﬁ@ﬁﬂcﬁéu@r?npéﬁﬁaﬁpénCO?W@“&E&&%@H Héﬁﬁonent

f1 i ght - houhel RbOEMREONcEgsathersrtd 3tobad BRdnbaketoARbRhEed or sent
flight-hour information.

15 The first port is used for communicating with an onboard
flight-hour measurement device of the aircraft to re-

trieve aircraft flight-hour information.

The memory unit is used for storing the retrieved compo-
20 nent flight-hour information and the retrieved aircraft

flight-hour information.

The processor unit is used for determining updated compo-
nent flight-hour information using the stored component
25 flight-hour information and the stored aircraft flight-
hour information. The RFID reader devices are also oper-
able to send the updated component flight-hour informa-

tion to the RFID tags for storing.

30 The second port is used for communicating with a device
for outputting the updated component flight-hour informa-

tion.



The nethod can include a step powering on a conponent flight-hour updating
device after the aircraft has | anded and powering off the conponent
flight-howo 20pdavi3ng de- 6 vice before the aircraft fl iP€eSIBXhi/E557%

advant ages of avoiding transm ssion ofginterfering signals during flight. 5
The application provides a nmethod of operating an aircraft conponent RFID
tag. The nethod conprises a step of attaching the RFID tag to an aircraft

t. Al f.t t f i nf t i ded t
aiToraft SBmBBREALFY | GRE. ROUPOUBOAL £ ngohGul ca-f B apdae: A 50" Updat od

aircraft eappesentchkbahbnbeudi-di Rher matiel riksokabakshieeekyedafir-om aircraft
conmponent flight-hour updating device. This updated aircraft component

flight-hoGrafiformation is afterward stored in the RFID tag. 15 The
application provides a nethod of operating an aircraft conponent
flight-hour updating device. The nethod conprises a step of retrieving
aircradt Thbghpphmuatﬁnhopmavﬁdesfaodeaicenfbmamdnakb@ﬁahtaﬁkbghﬁthour
measur enent devi ce. Ihepne hod al so |ncludes ste retrjev- 20 ing one

or more cGhPBRBATCEE CROGHTT APSPHBRECOAT r & oﬁ@ FenB?E £1 B?f4ags of one

or nore C@ﬁDQ“%BE%eQB %Qgt@hrcﬁﬁétde@ﬁ@eoﬁoﬁEE§sBBdétﬁ@r@OHHQEenb
flight-hour information is 25 then cal culated usin e retrieved conponent

f1i ght - houempuformati oandndnt hetpetr bavéd ahﬁcpaﬁt fihiightshéor i nformati on.

Thi s upda nent fli h h (A} Lon._i nt for storing
onto the Eggﬁggﬁeg Ommuaaggalggnﬁéﬁen %lrﬁ{a ourogﬁpogn%tlon is also
|aterl@enﬁlﬁqht3ﬁodkspbaﬁtbngadQQVbéetBOEeﬁemwéObhﬁgoalm@&afbleenponent
flight-hour information. 7 The application provides a nmethod of displaying

aircraft €6ﬁﬁénéﬁppppﬁﬁﬁtf#ﬁﬂ@FwﬁPPénlnfﬁémﬁ§EHBd CORPFFEESYalBtép of

rece'V'nngHQnQEnHQBGf@kr%E@EHngo%H%”%BEcEBEQhEoBBHBeh@f@ﬁﬁ%ﬁkon froma
conponent flight-hour updating device.

hour information. The output unit is intended for output-
ting the least one aircraft component flight-hour infor-
15 mation. The information can be outputted to display

screen or to printer.

The application provides a method of providing one or
more aircraft component flight-hour information. The me-

20 thod comprises a step of retrieving aircraft flight-hour
information from an on-board aircraft flight-hour
measurement device. One or more component flight-hour
information is also retrieved from one or more RFID tags
of one or more components of the aircraft. Updated

25 component flight-hour information is then calculated
using the retrieved component flight-hour information and
the retrieved aircraft flight-hour information. The
updated component flight-hour information is afterward
stored and later outputted or sent out.

30
The method can include a step powering on a component
flight-hour updating device after the aircraft has landed
and powering off the component flight-hour updating de-



5 The aircraft conponent flight-hour information is then stored. After
this, the aircraft conponent flight-hour information is outputted to a
uni t, suchoasip7disber or nonitor. 10 The net hod can i nclraataBz16/087er step
of generating an alarmif the updated conponent flight-hour infornation
exceeds a correspondi ng predeterm ned threshold. Put differently, the
application provides a part flight- 15 hour tracking nodule for an

aircraft, such as helicopter. T ircraft. has.an aon-board flying
rensur ereiit ey SR Rof HRoESF BERG L FRYRE. holie oF ERE-AERErar PE Parts or
conponent svefidt g arkekafibsthat omeedtkegairiggandghrackingiaf part
flight-hours are fitted with Radi o- Frequency ldenti- 20fication (RFID)

tags. Twofilaphérentati ons of the part flight-hours tracking are possible.
One inplenentation uses active RFID tags whilst the other inplenentation
uses passive RFID tags. 25 In a first inplenentation, one or nore RFID
readers afeepropypildedtavhsidevardeai acmathoflopfcoprunic¢ati ag witth acti ve RFID

tags via reager antennas and for conﬁunica%igg wi th an on-board flying
measur eneft 2y sCEMPErCHEVIREEPof 290 The AFFEraf COUPat4SRi FeFESE System such

as W-Fi. ThecREhD readerspareql ecatgd outskde thepahearaf hii-Brarpl ace,
such a hanger. Two to three reader antennas are 8 often needed for covering

or readi ngoabbnageti ¥éiphgshofirt hefhehptopters PHeVvREED fteader sldre

connected _t - e.and, m enen acke system nents of the
helicoptegrgég g?%ﬁgagaﬁtﬁ%égFFvgggﬁlBpﬁggéggAﬁggﬁ%éogpf-Eggggégghterface
commun) catpvekydcanneetstt hemREhBnreddensttaotie iadoboardohl ysng

measur enent systemvia the wirel ess system The an-bopard fIyin% nmeasur ement
has an ap&@&ﬁ?ié?éeWW?QIé§§miﬁﬂéFFééé FBWPEBﬁﬁﬁnﬁ&éﬂpﬁghﬂFFhUP étRFID

readers. ing device. This updated aircraft component flight-hour

information is afterward stored in the RFID tag.

15 The application provides a method of operating an air-
craft component flight-hour updating device. The method
comprises a step of retrieving aircraft flight-hour in-
formation from an on-board aircraft flight-hour measure-
ment device. The method also includes a step of retriev-

20 ing one or more component flight-hour information from
one or more RFID tags of one or more components of the

alrcraft.

One or more updated component flight-hour information is
25 then calculated using the retrieved component flight-hour

information and the retrieved aircraft flight-hour infor-

mation. This updated component flight-hour information is

later sent for storing onto the RFID tag. The updated

component flight-hour information is also later sent for
30 display by a device for monitoring aircraft component

flight-hour information.



10 Using the first inplenentation, one possible way of part flight-hours
tracking is to transmt flying hour information of the aircraft through the
Wi rel ess Wo0am70336t he outsi de RFID readers. 15 The RFI PCTaBzao/8557%n
update the tags and a database of the-backend systemusing the aircraft
flying hour information. 20 In a second inplenentation, an aircraft has an
RFID reader with one or nultiple antennas that is fitted at appropriate
Iocationsphn an @lrcraft and a on- boa neasurln% iéstem

R R i 8l L s A

interfaceceppauBheatrivehy ¢ampesksibhe onboardnbhyiBEpReUEsMBagSUELNY System
to the RFID reader and to a backend systemvia a mﬁreFess means, such as

W - Fi . Thefbaereadisgsprem Ps mééatééréﬁﬁétdéomﬁ@napﬁciéﬂghtTh@ugo ant ennas
can have oy ﬁﬁaEEEHt%Qgﬁ %hégpﬁéﬁgn pl a¢ed, pear, b§588€98598%¥9E a group of

conponents. tracking parts ours rs to I'naircra Ilght-hour
inforﬁhtimhefEQMEthétonompahdntlyﬂlghhehbumeasmbmmgtspste31ahdnthen updat e

the tags and t ckend. syst usi.n e obtai ned_ai ft_flight-hour
i nf or mat i 6R°'5 Thé%ﬁﬁﬁlFEéﬁvoﬁg%aélF éaEHVSHWQGEeBF 8P Tittl e human

'nVO'Ve”EBhbemBQEbHQ1@”@uk@u%@@étk@gaaugﬁkabéﬁéhoésfb!hHQeBOHE
information. In other words, during aircraft maintenance, data entry errors

in the damabaserdue to hu- 10 man are expected to reduce. This in turn
i nproves efficiency of safety and of costs of maintenance. This is unlike
ot her systens of conponent flight-hour re-

10 The method can include a further step of generating an

alarm if the updated component flight-hour information

exceeds a corresponding predetermined threshold.

Put differently, the application provides a part flight-
15 hour tracking module for an aircraft, such as helicopter.

The aircraft has an on-board flying measurement system

for recording flight-hours of the aircraft. Parts or com-

ponents of the aircraft that need logging and tracking of

part flight-hours are fitted with Radio-Frequency Identi-
20 fication (RFID) tags.

Two implementations of the part flight-hours tracking are
possible. One implementation uses active RFID tags whilst
the other implementation uses passive RFID tags.
25

In a first implementation, one or more RFID readers are
provided outside an aircraft for communicating with ac-
tive RFID tags via reader antennas and for communicating
with an on-board flying measurement system or device of

30 the aircraft via a wireless system, such as Wi-Fi.

The RFID readers are located outside the aircraft in a

place, such a hanger. Two to three reader antennas are



cording that can be incorrect or be not current. The oth- 15 er system use
manual | y recordi ng of flight-hours of the conponents and then fed the
recor di ngworbo/ozsat abase of a back-end system As thi sPCI/IB20mnisaL6
process, it is prone to errors. In addjtion, the back-end system nay not
have capture information of conponents that are changed 20 at different
other sites due to energency nmaintenance. In the follow ng description,

details ar rovi ded tq describe the enbodinents_of the application. It
Shail be BobaPoHECHBd0RE S RPN Fed P CFheCaPE Montuby 8F £ T RaE ahe dEm. 25
bodi ment stpBYHBe i phaeti-cednw khopt rsHeBrdetakl sonGeveBgbebow ageatwo
enbodi nents of the application, which could be used under different
scenar i osbaFReaBpbBANRERTS GsbaakRer egpten-f epmprrastraPifoine30 Fig.
lillustra - odi - a t L ght ¢ u l.oggi.n nfor a
heIicopte%gﬁﬁg?pgggsgkgf?éggggdwgﬁérgghgggyRFggnﬁﬁgférgbREP%¥8Fgg;, 10
Fig. Zillastrahesrdetai ksmofinacbicacklef cbheepast thei gRtbheensereggi ng
system of Bl gnelonlha:d HhYh02He8 A0 FIR0L B0, 0f ;2 RRLY ,LLLant-
less system. The on-board flying measurement has an ap-
propriate wireless interface for communicating with the

RFID readers.

10
Using the first implementation, one possible way of part
flight-hours tracking is to transmit flying hour informa-
tion of the aircraft through the wireless system to the
outside RFID readers.

15

The RFID readers then update the tags and a database of
the backend system using the aircraft flying hour infor-

mation.

20 In a second implementation, an aircraft has an RFID
reader with one or multiple antennas that is fitted at
appropriate locations in an aircraft and an on-board fly-
ing hour measuring system. Parts of the aircraft are fit-
ted with passive RFID tags.

25
An appropriate interface communicatively connects the on-
board flying hour measuring system to the RFID reader and
to a backend system via a wireless means, such as Wi-Fi.
The backend system is located outside the aircraft. The

30 antennas can have own RF frontends that each placed near

one component or a group of components.

Using the second implementation, one possible way of



hours | oggi ng systemfor an helicopter that 5Suses Passive RFID tags, and
Fig. 4dillustrates details of a block of the part flight-hours | ogging

syst em ofwBi2g11/@053ki gs. 1 to 4 have simlar parts. The ®CEIBzNo/pPHTL6s have
10 same names or same part nunbers. The description of the simlar parts is
hereby incorporated by reference, where appropriate, thereby reducing
repetition of text without limting the disclosure. 15 Figs 1 and 2 show a

first enmbodi nt of fli .hour _tracking for parts of a lico r. Fig. 1
B e R R P 1 A
hel i copt enctihat nesesaAebhve Bl Prhtags-p3Ardhelpant hblghthehoursnboggi ng

system 10 includes a helicopter 12 that is comrunicatively connected to a
ground sysvelfeT32andi hgea weeeresshaeanss suehths WMeckpndTR&shem copter 12

has external _ar.int - r 0 S .are fitted with
or are atpggﬁgdt?g g%ggégggF%%rggagegg;%gﬁg ﬁgpﬁcéégg%ﬂ%%lgﬁéo has an
on-board flight-hour neasurenent device 19 as well as an interface and

wireless system?2l that is co ni catively connected to the on-board
et hol e ekl chatnyBa s oo R g0 s gr e E 0B S AR RBLRSE. OomIiPaas v on |1 nk

22. The temnARKNG1420cnkefiar sot9ng dabaihusphhat nysaugedabaseopyer ci al
and transport aircraft. The interface and wirel ess system 21 has an antenna
22 for w felvesg-toemruanéarimenionilInsoshewnvwicndpi gduzingheliiratreftace and

wi rel ess gystem 21 comprlses 2.0 ¢Loprocesserzbased, syst et hat yj,ncl udes an
i nt er f ace nodul 8°6r Board 35 that 'S “connected o a proc-
10 man are expected to reduce. This in turn improves effi-

ciency of safety and of costs of maintenance.

This is unlike other systems of component flight-hour re-
cording that can be incorrect or be not current. The oth-
15 er system use manually recording of flight-hours of the
components and then fed the recording into a database of
a back-end system. As this is a manual process, it is
prone to errors. In addition, the back-end system may not
have capture information of components that are changed

20 at different other sites due to emergency maintenance.

In the following description, details are provided to de-
scribe the embodiments of the application. It shall be
apparent to one skilled in the art, however, that the em-

25 bodiments may be practiced without such details.

Given below are two embodiments of the application, which
could be used under different scenarios. The embodiments
use a helicopter for illustration.
30
Fig. 1 illustrates an embodiment of a part flight-
hours logging system for a helicopter that uses

Active Radio Frequency Identifier (RFID) tags,



5 essor board 37 via a Universal Serial Bus (USB) data bus 36. The
processor board 37 is electrically connected to a Radio Frequency (RF)
circuit beerdia0oishat connects to the antenna 20. The pPOoTABHO0/03502x d 37

i ncludes a m croprocessor, such as a brgital Signal Processor (DSP) and 10
Fi el d- Programabl e Gate Array (FPGA) chips. The ground system 13 has a

W reless system 23 that is comuni catively connected to a RFID reader

system 24_and to a database and ement backend system 26 by Ether- 15
net wired” ﬁ@ané 28.l$EBS§F?EF§sggg géﬁlgB a%g E Q%a%hgnpéﬁﬁa 25 for
establishing a mﬁrekg§§h@0ﬁgu@gcabg@mnblggsggmeEthge interface and

w reless system 21 of the helicopter 12. 20 The RFID r eader system?24 is

| ocat ed offSirdé t helhébpéspter 22 amgopsmehtenf| scaped ifAsPHE—a hanger. The
RFI D reader system % Qgslg%%§g§ y@@%ﬁ”@%r3§ntBéﬁlc8p§§?"HHBEat'Ve'y

connected to the RF wirel essly mann In"a generic
sense,5 nore than onesBEIDaseaderR@ﬂ@tEHg24 ead be communi catively connected

to the RFID tags 16. to three RELD r adehi c?n over all RFID tags 16.
More thanofe Feadef! Hﬁéﬁﬁ5e§2d85ﬁl & 8ft 4cRed@CtoCbn&RRFPBYE0 reader

system 24. 12 Iocalf@&@gtngb@@gklg@ggngsg§sggﬁe6@e@lgn gt her technol ogi es.
Functional 'y, the part flight-hours |ogging system 10 can 5 be grouped into

two main functlonalltles In the first main functionality, the active RFID

tags 16 s par fI| urs nd S d_i.nformation_of the parts
that are. SCPSchad Po’t Ha RRPDITAGL PaT gt Hr PP 220 BREES. PHe act] ve
RFID:Mag5séﬁehaamelfemnahmenpemtfhmmbgrBOUESeOHeEbelpa&bs bhathare attached
to the RFID tags 16. In practice, .the RFID tags 16 can consune | ow power

and can hé&@lﬂé§spﬂéF§h%SopeéBBﬁtlBGOFBOéétﬁﬁaﬁg IBAFPLEFFEs TBSfRat are
used in SH%grBEEPaEégst%@r%EQ ?@&%cénb'E%bb%@t@%nagguke§tt91@h%%%r5 if the

RFI D t ags are used only once a dayf reading or witing of data. The
RFI D tagsligitanghate diwodkiepngerange of up to 100 neters.

15 Figs 1 and 2 show a first embodiment of flight hour

tracking for parts of a helicopter.

Fig. 1 shows an embodiment of a part flight-hours logging
system 10 for a helicopter that uses Active RFID tags.

20 The part flight-hours logging system 10 includes a heli-
copter 12 that is communicatively connected to a ground

system 13 using a wireless means, such as Wi-Fi.

The helicopter 12 has external or internal parts or com-
25 ponents 15 that are fitted with or are attached to active
RFID tags 16. The helicopter 12 also has an on-board
flight-hour measurement device 19 as well as an interface
and wireless system 21 that is communicatively connected
to the on-board flight-hour measurement device 19 via an
30 ARINC 429 communication link 22. The term "ARINC 429" re-
fers to a data bus that is used in commercial and trans-
port aircraft. The interface and wireless system 21 has

an antenna 22 for wireless communication.



20 The reader antenna 32 provides a neans to receive information fromthe
tags 16 and to transmt information to the tags 16. The RFID reader system
24 recei Wwee 2nala7esspt er flight-hour 25 information from PoE/IBHHEFA26
f1ight-hour neasurenent device 19. The;RFID reader system 24 also receives
the part flight-hour information fromthe RFID tags 16. The RFID reader
system 24 conputes or cal cul ates updated 30 part flight-hour information
using the received part flight-hour information and the received helicopter
flight-hour information. The RFID reader system 24 also wites or updates

the RFID hagshdbnWihhrtipe updaktedipaet-radd Bhhght rBodksi Bl,QrBRt DON.
Further, the RFID reader system 24 sends the updated part flight-hour

i nf or mat | 6ATPE1ERE BaBkEAAPSYSEEAPZELVERTL RES5SR FEPEs3NSYSrlem 28. The
wirel ess %M_?[%?@fa%é ﬁ%hﬁé%so?”gé‘é&ﬁs%sp%ﬂk ot the QE‘BEﬁdtﬁyat g?‘gé3 for the
. Itp ata or hu

hel i copt er rovides a communi cat on channe et ween the
backerdl 168ssyst enr26 afidvtiheaRBhDveeadér SeysténB24. (ThHe) wrebkebsssyst em 23
can be baﬁgd op a nicroprocessor-gﬁsed system, IE t he second main

[ £ z ¢

functi onalPPty "FhBTBAEEAPA PPRGHt “Houf Re&SGreéfent YdeGregct§% &8ofds or

notes flightishouraqabndy the)varieuscn,sairangootnhhechehieept ep 12. The
onboard flight-hour neaSurenent device 19 records taking off tinme and

| andi ng tithe efhtehaahéli.cdpeeprd2esthe beeosddbBriginségdes a micro-

processor, such as a Digital Signal Processor (DSP) and

10 Field-Programmable Gate Array (FPGA) chips.

The ground system 13 has a wireless system 23 that is
communicatively connected to a RFID reader system 24 and
to a database and management backend system 26 by Ether-
15 net wired means 28. The wireless system 23 also has an
antenna 25 for establishing a wireless communication link
29 with the interface and wireless system 21 of the heli-

copter 12.

20 The RFID reader system 24 is located outside the helicop-
ter 12 and is often located inside a hanger. The RFID
reader system 24 has a reader antenna 32 that is communi-
catively connected to the RFID tags 16 in a wirelessly
manner.

25
In a generic sense, more than one RFID reader system 24
can be communicatively connected to the RFID tags 16. Two
to three RFID readers can cover all RFID tags 16. More
than one reader antenna 32 can be attached to one RFID

30 reader system 24.

The wireless system 23 can be connected to both the

backend system 26 and the RFID reader system 24 through a



sensors that nonitor pressure on |anding skids of the helicopter 12, which
do not bear pressure or weight of 20 the helicopter 12 when the helicopter
12 is i n WbDi2ghto705Bhe i nterface and wirel ess system 21 a®CTAB20a0/055726

comruni cation channel between the onbeard flight-hour nmeasurenent device 12
and the wireless system23. 25 In particular, the interface board 35 is
used for converting electrical signals between the AR NC 429 data bus 22

and the USB data bus 36. 30 The. proces board 37 ts to receive
ST Apfa EOR NS L LG T S A S A R N
measur enegtedevice 19 via the interface board 35 and it sends the received

hel i copter flight-hour information to the 14 RFID reader system 24 of the
ground system 13 via the RF circuit board 40 and via the wirel ess system

25.. The LCcui oa 4 r - WL [ S muni Lon k, such
as applicggpgkgggkgggéo%ﬂgtgggg,%gggﬁﬁggggggd?Oggggghgggﬁggeégo%ggoard 37.
The batkehd gystiepd26nreceiwvesat hefupdatedapart ekl.i ght- hour i nformation
fromthe RFID reader system 24 and the 10 helicopter flight-hour

information fromthe onboard flight-hour neasurenment device 19. The

recei ved partnbl irghtrhauhinl RLAEMALLAN kS, CRARAKEd Wbt RFGOr EasRONdI Ng
threshol d val ues of the conponents or parts. The backend system 26 then
gener at essanral eprtoflaphtmporsanpdpassotsathat lexesmds iphsopaktet hr eshol d

value. Thg alert Gan.be a.sqund,y LLoRL, RERRIt,qQ" 18LNEL 2RRLoRLLate neans.

10 ently, the active RFID tags 16 has information on flying
hours of the parts that are attached to the RFID tags 16.

In practice, the RFID tags 16 can consume low power and
can have less weight of about 50 to 60 grams. Batteries
15 that are used in such RFID tags 16 can have a lifetime of
about 4 to 6 years, if the RFID tags 16 are used only
once a day for reading or writing of data. The RFID tags

16 can have a working range of up to 100 meters.

20 The reader antenna 32 provides a means to receive infor-
mation from the tags 16 and to transmit information to

the tags 16.

The RFID reader system 24 receives helicopter flight-hour
25 information from the onboard flight-hour measurement de-
vice 19. The RFID reader system 24 also receives the part

flight-hour information from the RFID tags 16.

The RFID reader system 24 computes or calculates updated
30 part flight-hour information using the received part
flight-hour information and the received helicopter
flight-hour information. The RFID reader system 24 also
writes or updates the RFID tags 16 with the updated part



One possible way of using the part flight-hours |ogging system 10 is

descri bed below. 20 On conpletion of a flight m ssion, when the helicopter
12 i s backoaviaressdbase, the interface and wirel ess syst earag2a0ossvive gr ound
systemw rel ess system 25 are automatjeally powered on. This feature
prevents the interface and 25 wirel ess system 21 from generating any
interfering signal when the helicopter 12 is flying. The processor board 37
of the powered interface and wireless system?2l1 then initiates a transfer
of the he%ﬁ&ggp_gﬁuFeFDEPFEﬁF}RSUr i nformation fromthe on-board
flight-hour neasurenent device 19 through the interface board 35. 15 mation
and it transmts the transferred information using a wireless technol ogy,
such as WUFithete the RELEl 6§3dsysEEmtel 6f thadgr stadusgstem P3rt5 The

RFI D reader . t 4. r ej e Lecopter, . tlight-hour

infornatig%léﬁ?oggkgtﬁé%é?ﬁgggég &fréggn%éggeég.sggg%éF?E &é%dgggsysten124
t hen readgipaitstl sghtehoaB.i nformation that is present in the RFID tag 16.
The RFID reader system 24 | ater cal cul ates the new updated part flight-hour

information and wites the new part updated flight-hour information onto

the RFID tagsyl6e1LBissisrdpnesfartal hsREhDtagss160ifheowpdated part
flight-hour information and ot her rel evant conponent information are al so

sent in theobacksegadenysBeAr26trpahallicenlkedr éd-nétwerkvigesl a the backend

system tBstre%gh%%ﬂi%aga%gdch”fﬁéﬁa%koﬂu%r%e%%ESEMQB% ganpared w th
t hr eshol d“Vafues 'associated w th COrresponding parts or conponents. |f any
of theo reegkved val uaes exeerd@sDt heaster edsthmeshol dheaniakaessor alert is

rai sed. 25 ,
system 23 can be based on a microprocessor-based system.

In the second main functionality, the onboard flight-hour
measurement device 19 records or notes flight-hours of

15 the various missions of the helicopter 12. The onboard
flight-hour measurement device 19 records taking off time
and landing time of the helicopter 12. The recording uses
sensors that monitor pressure on landing skids of the
helicopter 12, which do not bear pressure or weight of

20 the helicopter 12 when the helicopter 12 is in flight.

The interface and wireless system 21 act as a communica-
tion channel between the onboard flight-hour measurement
device 12 and the wireless system 23.

25
In particular, the interface board 35 is used for con-
verting electrical signals between the ARINC 429 data bus
22 and the USB data bus 36.

30 The processor board 37 acts to receive helicopter flight-
hour information from the on-board flight-hour measure-
ment device 19 via the interface board 35 and it sends

the received helicopter flight-hour information to the



Overall, the above system 10 has the advantage of inproving the efficiency
and accuracy of logging of the flight lifetinme data of conponents. This
syst em 10wdaesl/a1ai36have manual steps, which is differentcCnBmioessy2eqpr esent
proc- 30 ess of manual |y updating the;gatabase. This has an inpact on the
mai nt enance, in terns of the cost and safety. 16 tracking for parts of a
hel i copter. Fig. 3 shows an enbodi nent of a part flight-hours | ogging

system 45 a helicopter that us passive RFID tags. 5 The part

1T ht - hoBFLDI SGGERG. CYSEEM 48 PhoriBoaZa el FUBRERr 4774Ad BgRbund system
49 that isigemmunbeatuvebyasanneat edet @itBechel sGapker 247 .via a wirel ess
comuni cation link 48. 10 Referring to Fig. 3, the helicopter 47 includes

t he onboard flight-hour neasurenent device 19 of Fig. 1. The neasurenent
devi ce 19 n t i nte d w S ) .yia the ARI NC
429 connuEh%aggogﬁﬁkﬁgt2§93$ﬁeﬂpn%%?%géggawg&%ﬁ%g e§§%§§§gg%$%§his al so
con- 15 neetéd taca REl Bppéaderisyst empbacbvhatteskppsiehidohedebnstde t he
hel i copter. 47 via a USB Iing 60. g e RFID reader system52 is further
connect ed™P6 &°FI BXOFSFFPY BP2pdssi've reader antennas 53 via cabl es 56.

Each 20 reader antenna 53 is positioned close to one passive RFID tag 54 or
to a group of passive RFID tags 54. Put differently, the reader antennas

53, possi Bhy berbenddswisthm £6 RECRiuAtends, vadetadunbsd Elosktto the

passive RELD gﬁﬁa%a‘%%nb%%%r tﬁ%“ﬂ%‘gbcggh%r %?EIQ,%F?%S In\c/jletEFI D tags 54,
unli ke actrve ags, do not "have batterres. e ags are
nountied ontoipaptsrlblaeththaeochel ieoptreatdén Thempanesorboaan be | ocated
i nside or outside the helicopter 47. 30 ,

flight-hour measurement device 19. The received part

flight-hour information is compared with corresponding

threshold values of the components or parts. The backend

system 26 then generates an alert or alarm for any part

15 that exceeds its part threshold value. The alert can be a

sound, light, report, or other appropriate means.

One possible way of using the part flight-hours logging
system 10 is described below.
20
On completion of a flight mission, when the helicopter 12
is back at its base, the interface and wireless system 21
and the ground system wireless system 25 are automati-
cally powered on. This feature prevents the interface and
25 wireless system 21 from generating any interfering signal

when the helicopter 12 is flying.

The processor board 37 of the powered interface and wire-
less system 21 then initiates a transfer of the helicop-
30 ter flight-hour information from the on-board flight-hour

measurement device 19 through the interface board 35.

The processor board 37 then reads the transferred infor-



In particular, the interface and wirel ess system 50 includes parts of the
interface and wireless system?2l1 of Fig. 2. This is illustrated in Fig. 4.
The proceweaniioroizeard 37 of the interface and w rel essPSYABEITY/BF7265
connected to the RF reader system 52 yia the USB |ink 60. Referring to Fig.
3, the ground systemincludes the wire- 5 less system23 that is connected
to the backend system 26 via the Ethernet wired means 28. The ground system

wirel ess system 23 is also connected to th i nt rfa e rel ess system 50
of " The: helBesBher 570 b ERETCORENEcAEPB P AR 41 L 26 GG BoSStBRe. ot hod
of using theipantskl kgbhnbodes, | eaghngssystem, 450 shdeger-thbedsbel ow. Once a
hel i copter m ssion is conpleted, the interface and 15 wirel ess system 50

and t he RFV@tﬁ@aaérO§y§bénﬁ52uaﬁes§ﬂﬁﬁﬁhé§ on automatically. This prevents
the interface and wireless system 50 and the RFID reader system 52 from
producing any interfering signals during the m ssion. 20 A m croprocessor
of theiprmhesREEDbmaade37syheamilntﬂate$ geaesberrebeﬁheshehbcbpﬂer

flight-hour infor 8 ron1th on- board E g % g asurenent device 19
through t REOPAEEr bo P8r35“ 8TTREBFoLESSBP h6AFd PS5 The sai d

hel i copt em%agmeaheug gl.nfrEMAkON rbaqkbat gF csent 2f40thaﬁ RELBSr gader system
52 through the RF circuit board 40 and through the USB Iink 60. The RFID

reader sys$tleghbs2hafireiwdpdmpéads thetpiesenessotpant thei GhtDhoer

i nformati that is in the RFID tags 54. It then cal cul ates new updated
part flight-hour information using the present part flight-hour information
and tie helicopter flight-hour information. Later, it wites

The RFID reader system 24 later calculates the new up-
dated part flight-hour information and writes the new
part updated flight-hour information onto the RFID tags
16. This is done for all RFID tags 16.

15
The updated part flight-hour information and other rele-
vant component information are also sent in the back-end

system 26 via a local area network.

20 In the backend system, the received updated information
are afterward compared with threshold values associated
with corresponding parts or components. If any of the re-
ceived values exceeds the stored threshold, an alarm or
alert is raised.

25
Overall, the above system 10 has the advantage of improv-
ing the efficiency and accuracy of logging of the flight
lifetime data of components. This system 10 does not have
manual steps, which is different from many present proc-

30 ess of manually updating the database. This has an impact

on the maintenance, in terms of the cost and safety.

Figs 3 and 4 show a second embodiment of flight hour



18 the updated part flight-hour information onto the appropriate RFID tags
54. This is done for all RFID tags 54. The processor board 37 al so sends

t he sai d wpdatigdopart 5 flight-hour information to the lpathABIdO/BISSEM 26
through the wirel ess system 23. The upgated part flight-hour information is
t hen handl ed by the backend system 26 in a manner as described in the
earlier enbodinent. 10 Though the above two enbodi nents are described with
specific interfaces and wrel ess technol , the enbodi nent could be

adapt ed t5r8F%éPgi%P€r?35§§ Phaf af l§888g¥rc to the helicopter and to

ot her wireless technol ogy, such as WMAX. In addition, in certain cases a
conbi nation of the 15 two enbodi ments could be used in specific scenarios.
To recap, Fiafst 3néWodrr eRafNBogiMREL| dptePsrihafe lgAtoRoubeal@9d@ePce t hat
provi des i kO f_i Lyi h r 1 f1 i Lssion. The
flying ti ﬁggg%ﬁgggh@ﬁg i &%}%ﬁgégggngggﬁr g%’ngtghgg??’?ré’gt 52 Ted%er Titts off
t he groundhtopthe fimghkahdumg $kbpdsnaf styheeai Aér aht1tideehaesheheé-gr ound.
The enbodi ment s qgke se of the said information to update bal ance or

remai ni ngPPyFAg*l'i P@gi fredRBUFS ¥ Spart & “of Nfhe L4 F8P§Ffllﬁﬁtﬂn¥§ ¢ of RFID
technol ogy.ondacSenetpr epar akh9nopeek ganybe dopne b@ecsuppentarbadi ments of
the application. The preparation work includes identifying of appropriate
RFI D Tag &ndnRELDkr é8der technol ogy, such as Mount-on-Metal technol ogy,

t hat works on-board 30 the aircraft. Appropriate parts that have flying
lifetime constraints are then selected for data | ogging. These parts can
conprice gedaebexngr eaboFibl.adesthtahkliebprert a7l igeanbex, tae bandi ng gear.
19 After this, the identified RFID tags are installed or are fixed onto the
aircraft paprts ahdotheheyrr BspeHAPRG RFADVEESder P$ Fhstalled™Fnsi de or

outside the aierdht: dkBice 19 is connected to an interface and
wireless system 50 via the ARINC 429 communication link
22. The interface and wireless system 50 is also con-
15 nected to a RFID reader system 52 that is positioned in-
side the helicopter 47 via a USB link 60.

The RFID reader system 52 is further connected to a plu-
rality of passive reader antennas 53 via cables 56. Each
20 reader antenna 53 is positioned close to one passive RFID
tag 54 or to a group of passive RFID tags 54. Put differ-
ently, the reader antennas 53, possibly combined with its
RF frontends, are mounted close to the passive RFID tags

54 for better communication.

25
The passive RFID tags 54, unlike active RFID tags, do not
have batteries. The RFID tags 54 are mounted onto parts
15 of the helicopter 47. The parts 15 can be located in-
side or outside the helicopter 47.

30

In particular, the interface and wireless system 50 in-
cludes parts of the interface and wireless system 21 of

Fig. 2. This is illustrated in Fig. 4. The processor



5 the case of passive RFID tags, nmultiple antennas would be installed
onboard the aircraft. An alarmof expiry of the parts can be incorporated

i n a backwerndiigysizem A nmet hod of automatically | eggiByipesvsx of an
aircraft 10 can included the follow ng;functionalities: (a) retrieving
flying hour information of the aircraft after each mssion fromthe
on-board flight-hour neasurenent device by a neans of an appropriate
interface; 15 ) gettin he aircraft flying hour information to the RFID
Fonder of PREFE Fiader thbeLBirE] aREane lol LrbeCaanPesEP R 01 ReerPRGe, 1 he
RFI D readgeceedl dobenkogat edadii-egtkychnstheiai reratisronibe kocat ed

external to aircraft 20 in maintenance facilities, |ike hanger; (c)

readi ng existing part flight-hour information by the RFID reader fromthe

RFI D t ags upted gn a L5t into: n or..parts of the
aircraft,Rg?g%rgggcgpa?? g %émﬁh%déﬁgghgaggskgbgﬁ%gggggg'%ﬁgr%ﬁ??on,
(e) witingssheyapdat ed paet fiki ghhnhouedi nborhat bankentiost/heeRFRD t ags;

20 (g) raising an_alarmin the back-end system if any of the parts flying
lifetime V%ac%8§s?ﬁ eﬁ“ﬁFeHéF@ﬁn@ﬁéBSt%ﬁesﬁ%?d95§§8 ié?éaeﬂHWﬁQ?ﬁat part or

conponent 1 35Aktheughothe sahove deseekbRpbhORCOALAl RS chUGReSREGEEECI Y,
these should not be construed as limting the scope of the enbodi nents but
merel y préepdi aysicemustr ati sheohetheoboeeséeéablie eérbodimanngcakgspaci ally

t he above s%?tgg.advantages of the enbodi nents should not be construed as

10 Iiniti%é he "scope of the enbodi nents but nerely to explain possible

achiemenments if the described enbodi nents are put into practice. Thus, the

scope of the enbodinents should be determ ned by the clainms and their
equivalen9§? Péﬁﬁépl?hgﬁtﬁ9dtﬁé éﬁéﬁﬁlégegpééﬁ.fllght‘hours log-

ging system 45 is described below.

Once a helicopter mission is completed, the interface and
15 wireless system 50 and the RFID reader system 52 are

switched-on automatically. This prevents the interface

and wireless system 50 and the RFID reader system 52 from

producing any interfering signals during the mission.

20 A microprocessor of the processor board 37 then initiates
transfer of the helicopter flight-hour information from
the on-board flight-hour measurement device 19 through

the interface board 35 to the processor board 37.

25 The said helicopter flight-hour information is later sent
to the RFID reader system 52 through the RF circuit board
40 and through the USB link 60.

The RFID reader system 52 afterward reads the present

30 part flight-hour information that is in the RFID tags 54.
It then calculates new updated part flight-hour informa-
tion using the present part flight-hour information and

the helicopter flight-hour information. Later, it writes



15 21 Reference 1lOpart flight-hours |ogging system 12helicopter 513ground
system 1l5part 16RFID tag 19on-board flight-hour neasurenent device

20ant ennaw@QBL/aT0B6f ace and w rel ess system 22ARI NC 429 pcommarmi/ezrieon | i nk
23wi rel ess system 24RFI D reader systeny

10

15

20

25

30

the updated part flight-hour information onto the appro-
priate RFID tags 54. This is done for all RFID tags 54.

The processor board 37 also sends the said updated part
flight-hour information to the backend system 26 through
the wireless system 23. The updated part flight-hour in-
formation is then handled by the backend system 26 in a

manner as described in the earlier embodiment.

Though the above two embodiments are described with spe-
cific interfaces and wireless technology, the embodiment
could be adapted to other interfaces that are specific to
the helicopter and to other wireless technology, such as
WiMAX. In addition, in certain cases a combination of the

two embodiments could be used in specific scenarios.

To recap, most new aircrafts or helicopters have an on-
board device that provides information of its flying
hours after each flying mission. The flying time of each
mission extends from the time the aircraft lifts off the
ground to the time landing skids of the aircraft touches
the ground. The embodiments make use of the said informa-
tion to update balance or remaining flying lifetime hours

of parts of the aircraft by means of RFID technology.

Some preparation work can be done to support embodiments
of the application. The preparation work includes identi-
fying of appropriate RFID Tag and RFID reader technology,
such as Mount-on-Metal technology, that works on-board
the aircraft. Appropriate parts that have flying lifetime
constraints are then selected for data logging. These
parts can comprise gearbox, rotor blades, tail rotor,

tail gearbox, or landing gear.



25ant enna 1526backend system 28Et hernet wired nmeans 29w rel ess

comuni cation |ink 32reader antenna 35interface board 2036USB dat a bus
37processwo 2boar7053d0RF circuit board 45part flight-hour #CraBimngsss3st em
47hel i copter 2548w rel ess conmmuni cati g |ink 49ground system 50i nterface
and wirel ess system 52RFI D reader system

After this, the identified RFID tags are installed or are
fixed onto the aircraft parts and the corresponding RFID
reader is installed inside or outside the aircraft. In

5 the case of passive RFID tags, multiple antennas would be
installed onboard the aircraft. An alarm of expiry of the

parts can be incorporated in a back-end system.

A method of automatically logging parts of an aircraft

10 can included the following functionalities:

(a) retrieving flying hour information of the aircraft
after each mission from the on-board flight-hour measure-
ment device by a means of an appropriate interface;

15
(b) getting the aircraft flying hour information to the
RFID reader or RFID reader system by means of the appro-
priate interface, the RFID reader could be located di-
rectly in the aircraft or be located external to aircraft

20 in maintenance facilities, like hanger;

(c) reading existing part flight-hour information by the
RFID reader from the RFID tags that are mounted on or are

fitted into components or parts of the aircraft,

25
(d) calculating new updated part flight-hour information,
(e) writing the updated part flight-hour information onto
the RFID tags;

30

(f) transmitting the updated information from the RFID

reader to a back-end database and management system; and



53reader antenna 3056cable 60USB link 22 Clains 1. An aircraft conponent
flight-hour updating device (21, 23, 24; 50, 52) conprising 5at | east one
Radi o Fr esjoencyo7dzsenti fier (RFID) reader device (24, 32pCPAB208GY5s57zmw
communi cating with at | east one RFID %gg (16; 54) to retrieve at |east one
component flight-hour information, a first port (35) for comunicating with
an on- 1l0board flight-hour neasurenent device to retri eve aircraft
fllght-hoRr i nformation, ;‘il menory nig for storing the.l east one conpo-
nent fligHe)hdarsiRPofRefienTand £ 8 F‘Fgr SPE PYPERT hodr 2% 6F mat i on,

the parts flying lifetime is crossing a predetermined

threshold associated with that part or component.

5 Although the above description contains much specificity,
these should not be construed as limiting the scope of
the embodiments but merely providing illustration of the
foreseeable embodiments. Especially the above stated ad-
vantages of the embodiments should not be construed as

10 limiting the scope of the embodiments but merely to ex-
plain possible achievements if the described embodiments
are put into practice. Thus, the scope of the embodiments
should be determined by the claims and their equivalents,
rather than by the examples given.

15



15a processor unit (37) for determining at |east one updated conponent
flight-hour information using the | east one stored conponent flight-hour
i nf or mat iwo 2anch7033¢ stored aircraft flight-hour infornaPconB2oaesseran t he at
| east one RFID reader device (24, 20,32; 52, 53) is further operable to
send the at | east one updated conponent flight-hour information to the at
| east one RFID tag (16; 54) for storing and a second port (20) for
connunica%i?g with a device (26) for outputting the at | east one updated
25conponent " FIFGhHt- hour information. 2. An aircraft conponent flight-hour
updating device (50, 52) of claim1l, wherein the RFID reader
device (52) that is |located onboard 30the aircraft. 3. An aircraft
conponent fli ghP- hoBrrGpdatPh§- a@vréelegglngssyzaﬁmof claim2, wherein 23
the RFID reade odevice g%ﬁke s located outside the aircraft. 4. A conponent
fl1ight-hour up ating no 10; 45) of 5an aircraft conprising

5 13 ground system

15 part
16 RFID tag

19 on-board flight-hour measurement device
20 antenna
10 21 interface and wireless system

22 ARINC 429 communication link
23 wireless system

24 RFID reader system

25 antenna
15 26 backend system
28 Ethernet wired means
29 wireless communication link
32 reader antenna
35 interface board
20 36 USB data bus
37 processor board

40 RF circuit board
45 part flight-hours logging system
477 helicopter
25 48 wireless communication link
49 ground system
50 interface and wireless system
52 RFID reader system
53 reader antenna
30 56 cable
60 USB link



at | east one Radio Frequency ldentifier (RFID) tag (16; 54) being attached
to at | east one conponent (15), the at |least one RFID tag (16; 54) being
oper abl e WO 28t1417853at | east one conponent flight-hour 10iPefraBad/nHism2eand

a conponent flight-hour updating devige (21, 23, 24; 50, 52) conprising at
| east one RFID reader device (24, 32; 52, 53) being communicating with the
at |least 15one RFID tag (16; 54) to retrieve the at | east one conponent
flight-hoEﬁ information, a first port (35) for conmmunicating with an
onboard fFi-ght"®hour measurenent device to retrieve aircraft flight-hour
information, 20-a nenory unit for storing the | east one conponent
flight-hour information and the aircraft flight-hour information, a
processor luni t A166)} 'FERrTdeCENRPAEAG &t 1PBAShOBKeURpaAiEed E€6ffpoRent

flight-hour infagr- mat, i, QN -WSi t . _one stored conponent
f1i ght - hour i O e in ko o e ) P EbERRiog® 21 ght - hour i nf or mat i on,

whereif the at | easttoneaREl Bnreadédd odevegech24, 132nt52,ieb3)RiESDHUrt her

operable to store the at | east one_updated_30conponent flight-hour
i nformation i n*ERECAt IFEASE 6%é' g?b ggg g%g;%gﬁ)?ogﬁanlca%lng

with at least one RFID tag (16; 54) to retrieve at
least one component flight-hour information,

a first port (35) for communicating with an on-

10 board flight-hour measurement device to retrieve
aircraft flight-hour information,

a memory unit for storing the least one compo-
nent flight-hour information and the aircraft
flight-hour information,

15 a processor unit (37) for determining at least
one updated component flight-hour information using
the least one stored component flight-hour informa-
tion and the stored aircraft flight-hour information,

wherein the at least one RFID reader device (24,

20 32; 52, 53) is further operable to send the at least
one updated component flight-hour information to the
at least one RFID tag (l6; 54) for storing and

a second port (20) for communicating with a de-
vice (26) for outputting the at least one updated

25 component flight-hour information.

2. An aircraft component flight-hour updating device
(50, 52) of claim 1, wherein
the RFID reader device (52) that is located onboard
30 the aircraft.

3. An aircraft component flight-hour updating device

(21, 23, 24) of claim 2, wherein



24 -a second port (20) for conmunicating with a device (26) for outputting
the at | east one updated conponent flight-hour information. 5 5. A conponent
flight-howo 20pdaoi3ag nodul e (10) of claim4, wherein theCTaBpanessr26
flight-hour updating device conprisesyan RFID reader (52) that is |located
onboard the aircraft. 10 6. A conponent flight-hour updating nodul e (45) of
claim4, wherein the conponent flight-hour updating device conprises an

RFI D reader (24) i cated outside t ircraft. 15 7. A.co nent
F1 1 ght -hour undhe] RE Hoabra=E10s vorcon it 161 aPREtAT: Gu65 HorBn t he at
| east one RFIDztagrE¥6) conprises at | east one battery. 20 8. A conponent

flight-hour Radio Frequency ldentifier (RFID) tag (16; 54) for attaching to
an aircraft conponent (15),

4, A component flight-hour updating module (10; 45) of
5 an aircraft comprising
at least one Radio Frequency Identifier (RFID)
tag (16; 54) being attached to at least one compo-
nent (15), the at least one RFID tag (16; 54) being
operable to store at least one component flight-hour

10 information and

a component flight-hour updating device (21, 23,
24; 50, 52) comprising
- at least one RFID reader device (24, 32;
52, 53) being communicating with the at least

15 one RFID tag (16; 54) to retrieve the at least
one component flight-hour information,

- a first port (35) for communicating with
an onboard flight-hour measurement device to
retrieve aircraft flight-hour information,

20 - a memory unit for storing the least one
component flight-hour information and the air-
craft flight-hour information,

- a processor unit (60) for determining at
least one updated component flight-hour infor-

25 mation using the least one stored component
flight-hour information and the stored aircraft
flight-hour information, wherein the at least
one RFID reader device (24, 32; 52, 53) is fur-
ther operable to store the at least one updated

30 component flight-hour information in the at

least one RFID tag (16; 54), and



t he conponent flight-hour RFID tag (16; 54) conpris25ing a port unit
for communicating with an aircraft conmponent flight-hour updating device
(21; 50) wo2uogbise aircraft conponent flight-hour i nfoPcatiBzno/essd2630a
menory unit for storing the aircraft ggnpo- nent flight-hour infornmation.
25 flight-hour information, the device (26) conprising a port unit
for communicating with an aircraft conponent flight-hour updating device

(21) to receive at |east one aircraf onent fli ht h 5i nf or mati on,
2 memory unit for storing PRECAL PEALt GRS APFcFAFETBSREGREAL “FFhght - hour

information, and anzodtputeunbt)f ebrodtpytiticngqgt Recaktl easkronacai reraft
conponent fllght hour |nfornat|on 10 10. A nmethod of providing at |east

one aircraft conpongRfafpighpPrRenenitnfeérAatirbALTt heTABTRGECBeNDri Si ng
retrieving aircraft flight-hour information froman on-board aircraft
flight-hour neasurenent

5 5. A component flight-hour updating module (10) of

claim 4, wherein
the component flight-hour updating device comprises
an RFID reader (52) that is located onboard the air-
craft.
10
6. A component flight-hour updating module (45) of
claim 4, wherein
the component flight-hour updating device comprises
an RFID reader (24) is located outside the aircraft.
15
7. A component flight-hour updating module (10) of one
of claims 4 to 6, wherein
the at least one RFID tag (16) comprises at least
one battery.
20
8. A component flight-hour Radio Frequency Identifier
(RFID) tag (16; 54) for attaching to an aircraft
component (15),
the component flight-hour RFID tag (16; 54) compris-
25 ing
a port unit for communicating with an aircraft
component flight-hour updating device (21; 50) to
receive aircraft component flight-hour information
and
30 a memory unit for storing the aircraft compo-

nent flight-hour information.

9. A device (26) for monitoring aircraft component



15device (19), retrieving at | east one conponent flight-hour
information fromat |east one RFID tag (16; 54) of at |east one conponent
(15) of twe2aiwwoesmbt, cal culating at | east one updated ®CEFpBHAHNDS5726

20fl'i ght-hour information using the atsl east one re- trieved conponent
flight-hour information and the retrieved aircraft flight-hour information,
storing the at |east one updated conponent flight-hour information, and

11 W et hod of L4PRERTT0™r QPERSROcONDr | Sg ROUEF g SbnCATEBABGRENT
: g“pEREFi g °dn 8 BEMHoHENt
flight-hour updating 3@devi.eec(2d) abhetntberahgchath hasakandedcand
powering off the conponent flight-hour updating device (21) before the
aircraft fliescomponent flight-hour updating device (21) to re-
ceive at least one aircraft component flight-hour
5 information,
a memory unit for storing the at least one air-
craft component flight-hour information, and
an output unit for outputting the at least one
aircraft component flight-hour information.
10
10. A method of providing at least one aircraft compo-
nent flight-hour information, the method comprising
retrieving aircraft flight-hour information
from an on-board aircraft flight-hour measurement
15 device (19),
retrieving at least one component flight-hour
information from at least one RFID tag (16; 54) of
at least one component (15) of the aircraft,
calculating at least one updated component
20 flight-hour information using the at least one re-
trieved component flight-hour information and the
retrieved aircraft flight-hour information,
storing the at least one updated component
flight-hour information, and
25 outputting the at least one updated component

flight-hour information.

11. A method of claim 10 further comprising
powering on a component flight-hour updating
30 device (21) after the aircraft has landed and
powering off the component flight-hour updating

device (21) before the aircraft flies.



26 12. A nethod of operating an aircraft conponent RFID tag (16; 54), the

met hod conpri si ng attaching the RFID tag (16; 54) to an aircraft
conponentwQD2B)1/078§360vi di ng an aircraft conponent fli ght PhwaB2a16vessimr mati on
for updating , receiving an updaged aircraft conmponent flight-hour

i nformation and storing the updated aircraft conmponent

flight- 10hour information. 13. A nethod of operating an aircraft conponent
flight-ho updatin evi.ce (21), the method rising retrieving aircraft
{11 ot - hod? - hEoPRARPEn OTSPPAT b dnsBoBr 4 APt &r BPFEPREGH RAo Eidacur erent
device (19), (16; beyriewkngeahoheashpenaiggnponent flight-hour

information fromat |east one RFID tag (16; 54) of at |east one conponent
(15) of the aircraf8ttageangulcaei R§LRt tReadt fone4updat 8 eoHpERERt

flight-hour in i kng the at | east one retrieved conponent
f1i ght-hour in%gﬁﬁgbkgﬁ gzgyfhe

5 providing an aircraft component flight-hour in-
formation for updating ,
receiving an updated aircraft component flight-
hour information and
storing the updated aircraft component flight-

10 hour information.

13. A method of operating an aircraft component flight-
hour updating device (21), the method comprising
retrieving aircraft flight-hour information

15 from an on-board aircraft flight-hour measurement
device (19),

retrieving at least one component flight-hour
information from at least one RFID tag (16; 54) of
at least one component (15) of the aircraft,

20 calculating at least one updated component
flight-hour information using the at least one re-
trieved component flight-hour information and the
retrieved aircraft flight-hour information,

sending the at least one updated component

25 flight-hour information for storing onto the at
least one RFID tag (16; 54), and

sending the at least one updated component

flight-hour information for display.

30 14. Method of displaying aircraft component flight in-
formation, the method comprising
receiving at least one aircraft component

flight-hour information,



retrieved aircraft flight-hour information, sending the at |east one
updat ed conponent 25flight-hour information for storing onto the at |east
one RFI D wago(11695364), and sending the at | east omeTapzat/eIF7ZONMPONENt
flight-hour information for display. 30 14. Method of displaying aircraft
conponent flight information, the nethod conprising receiving at

| east one aircraft conponent flight-hour i nformati on, storing the

at | east one aircraf on i ght - hour infor %lon

ot putting the At E5er ORe LR Fuf Eoshnabhert (ErRg tCRBBPn?HFornat.on 15,
A met hod of cl aiAyhi-funt-henre@mprishnNgand generating an alarmif the at
| east one updated conponent flight-hour |nfornat|on exceeds at | east one

correspondi ng predePBERPREANEhEESheEdleast one aircraft component

flight-hour information.

15. A method of claim 11 further comprising
generating an alarm if the at least one updated
component flight-hour information exceeds at least
one corresponding predetermined threshold.

10



