WO 2011/ 114278PCT/ 1B2011/ 051054 - 1 - AERONAUTI CAL | NPUT/ QUTPUT DEVI CE W TH
Bl OVETRI C | DENTI FI CATI ON MEANS The present application relates to an

aer onaut iweal20impuz78out put device in a cockpit of an airecafiB2oadziosd s
installed in addition to the standard flight equipnment. The present
application also relates to a nethod of using the aeronautical input/output
devi ce. An aeronautical input/output ld(gvi ce according to the application
conprises an electronic informati on managenent and conmuni cati on devi ce
that helps flight crews to performflight managenent tasks easily and
efficiently. The aeronautical input/output device is also a part of an
onboard e%iiﬁ@h‘é?ﬁm% dNPHT/OPAPUT RAGWAE a8 BH o3 TQERRIGrilPENTIAIt. The
aeronauti \put put device conprises furthernmore an electronic flight
bag (EFB) |s I nstal led with electronic copies of aircraft operating
manual s, fli ght crew oper at| ng manual S, navigational charts and other
materlals whi ch are no )i oard an air aft as hard copy,
paper-baseaer?r oduct's apR 8?5‘ ny 'EES ? %s %%I?ca?? o%nal{%hlé:aaeronautl c

i nput / out prtudeMigertaldzeicenphi aescakpi OnNBL rdc 4 demdifti caticon igeans.
Bionmetric identification technol ngigl s used increasingly for safety

critical Hpptacdtd dis addd titenahko cBrordtHe Lpiltic I UR S tor SVFde an
i mproved @esanautd i 1iRRWELhNRUEdexi e th A it rd€ 88ROk he - 2 -

aeronautical input/output device.

An aeronautical input/output device according to the
application comprises an electronic information management
and communication device that helps flight crews to perform
flight management tasks easily and efficiently. The
aeronautical input/output device is also a part of an
onboard equipment in an aircraft, known as a pilot terminal
unit. The aeronautical input/output device comprises
furthermore an electronic flight bag (EFB) which is
installed with electronic copies of aircraft operating
manuals, flight crew operating manuals, navigational charts
and other materials, which are normally carried onboard an

aircraft as hard copy, paper-based products.

According to the application, the aeronautic input/output
device also comprises a biometric identification means.
Biometric identification technology is used increasingly for

safety critical applications.

It is an object of the application to provide an improved

aeronautic input/input device with a biometric sensor.



In particular, the application discloses an aeronautical input/output
device for flight task managenent which conprises a display unit with a
housi ng awo 2itth4z8keyboard unit which is adapted to comcunBmat/esws4 h the
di splay unit. The aeronautical input/output device is |located in the
cockpit of an aircraft and the display unit is attached to a part of the
cockpit, for exanple to the frame of ,a cockpit side wi ndow, or a wall of
the cockpit. The housing of the display unit conprises a keyboard stowage
area for receiving the keyboard unit into the keyboard stowage area. The
keyboard unit is detachable fromor attachable to the display unit. In this
way, the ErewmEmbdm@earkhs acelihetkeybdasdlesit ah afrenkwddsalf or exanpl e,

and is fr r ilecac Sj t 5:&%%9?{ Kht. Wien the
keyboar d %ﬁpll%@/l({:ﬁ)c glttar?%g]gggm?FECE%E gt?s{t:%%/}écfp%wa easi quﬁa@r}fd does not
obst ruct ,cauncledss gparitsipdalvanhy tusefiuh & nhobheidg Mtdediigpace kefybaacdckpi t .
Furt her mog e, . the Iinput /output, devige, comprises, g biometrig Jdentification
means with & Bi oret ricc %SERsSeF GRd AR Tt e fact o & da abase, “that
conpri sesriah sdinnitzed lusepstl/batpulheebi eoretd i tosensdrin whiech i s al so
known as bionetric device, is provided on a casing of the aeraonautic
i nput / out PR FRIGViTe FTAAGERPAG aBTi EBSi SLPR A dEH T or® SeddR§ tReZkeyboard
unit to the-displak widkard irsrcenbhgus edo tonhdintQGke IJF respemgert 0 a
predeterm ned signal of the bionetric identification nmeans. - - the
keyboar d it WiSiduast &@fed o lthefdrspl agckimit- and |1 ocked to it with the
| ocking device. In this way, a theft of the keyboard unit, for exanple by
the cl eaners, or an unauthorized access to the keyboard unit and to the
flight inflor netiomasyst émmecansbéapr event ednetisoner driddiarehistothge
bionet ric, sensor, i.s. briowided by, 2 fioderprinty sensars Jn,addigion, the
bi onetri c 'sensor provi des Yan au#ﬁgrl zation for 1i?’ue access 6t ‘el ectroni ¢
docunent sst@redccass .t ahenbegbdaapphncat i ondetanthao1di girtcal osi gnature for
el ectroni c_ docunents and database entries. The access . to the docunments and
onboar d 4Pt T ohe iy e LGP ABEd Ak tor L g 15 MRl haric &ti%6n "FAVEFS whi ch
are storeghmigindde rrutRebozed UsetSohiBlis kiedds tiguladlandike aubhori zed
users list may be provided in a conputer readable nmenmory within the display
unit. |n Bhotirg EntiediengatrnetheERabehdrroet i ere |hedes dprdvitded in a
conput er yeadable RIRLY ORLtRe di horafleadori exaMIe U ALonputer that is
stored in a conputer rack in the electronic bay on the aircraft. I n an
aut hor i zatd ohl prascesheacooitdichgtrocan enbodi hemawfiatherdpphisedtilon, a
sensor si [ S -prQc in_an_el ic circuitry of the keyboard to
obtain a %?%?éaﬁl%l%reﬁzéﬁggfi 8% of ngﬁgﬁét ric identifier. The circuitry
may conprise a data processor. The processed data which conprises the
digital representation. is . sent to _an antenna of the display unit via a
keyboar d i‘ﬁi O4% e dﬁgﬁfﬁéﬁuﬁﬁﬁ, dght Snbodl Hpl iAo tdsEs t he
pr ocessedi gat @i fifa tGOPalasenwwthhaapi adé hoer d zashdisersmd isst . 1 the
processed data can be matched with an entry of the authorized users |ist,
an identifieaioir iytaldatebesfy Bt heoRRyboaT FuMUtA 4e€s p6RSE to the
i dentificafdon 8ignalomean;2CkUatar, i gnich is USES, g A QGK libeeckecki ng
devi ce. For exanple, the actuator may conprise a nechanical |ever with an
el ectric #wtore, drs glrectidesnghet 6fsangopbi Hat i drrafalidich. The mat ching
:)?géie: ;;%ﬂﬁ%@é@%ﬁ%&%‘&b@t hOoR 8L 9Ng! OBy De; £XaCT, Qe dMAfi N a

securing the keyboard unit to the display unit and is

configured to unlock in response to a predetermined signal

of the biometric identification means.

According to the application, a prior authorization wvia the

biometric sensor is needed to unlock the keyboard unit when



According to the application, the bionetric identification neans is
configured to derive a digital representation of a bionetric identifier and
is furthewooos/aei gured to derive the predeterm ned sipgmaB20ir/odmihe
digital representation of the bionetric identifier. The bionetric
identifier may conprise a fingerprint, a palmpattern, a retina pattern, an
iris pattern, a voice pattern or a behavioural pattern, for exanple.
Criteria for choosing a specific pattern are, anong others, uniqueness, |ow

probabi | i tye Ofe frald A @nidsels @ggeeheaceomm%ﬁé&%gphyshnes%n@ndoetbee of the
sensor. I n one enbodi ment, the keyboard unit conprises an antenna or a

transcei vie? ¥ﬁtWﬂQhuHﬁ@néOF@ﬂnésﬁaﬁﬂFgh|h@ Bh¥adiavl inkhed tt 9 dhspl ay unit.
Further {?ahﬁ%hpa&grug&gmﬁggpg se§ a@l§£eg&§0@f: ircuitry which is
connect to the anterna an echar gea bl e Current supp y which is
connect edutau thher igleal tarcorise ¢prtbetkyyb®ac®awgptmpqﬂlny ithecddngbted to the
r echar geabl current su pI he ke 0 |t and the chargln plug

mat ches vm?ﬁ 1h§¥bfﬁbQ38% et' Phe |§%?ay LitHS SRS ﬁhy,gan ener gy
suppl y fcwldetﬂMdN§§mydz S%n@vaaﬂédfby aeﬂ&hqgkpﬂnrheymﬁnidﬂ gnals is

provi ded. According to the application, no disposable batteries are needed
and it is also not necessary to renenber recharging, as the recharge-able
power supph YadMidil Wayre Beoabargedswhes: theokeydward Mt disstiewed away
in the display unit ‘bet ween flights or flight legs. - 5 - In one specific
enbodlnenfortqﬂ?I%ﬁﬂésﬁgCée@ﬁ@étF§né@s¢@h@@e%%sefﬁeéﬁéhﬁé;ﬁét@n@ﬁﬁéﬁ

conpr i Ses, g S ABlodyRE LAl G ik ansACLUAl Ofor WhEIALD,die actuator s
connected to electronic circuitry o The aer onautic i nput/ out put devi ce.
The el ectdonireerdis cuid detiebasentingutied.- tﬁh@eme¢@ﬁ$tnheﬂpwemeteentﬁed si gnal
in response ;tg a dngltahlca resentatl n of biometric entifier. The

swi vel type cIt can Iocke oc%lng position “he actuator. The
mechani c imﬁﬂbﬂmnauﬂdn)hanepelaelahsptengtéfedrwxnm(hhu;amUhaehaeﬂng force.
The mechani cal Iock can be designed sturd in away that it n still be
opened, | SURRLT tie d8t EAE5 FAfFe. TR BAVLHErEGhOIE Hert st ReYl BEKi ng
devi ce copRs SRS &Ry Great eeatﬁebhearne@@tyatpdmtrhashé sigpnaected to
electronic circuitry of e aeronautical input/output device and the

el ect roni'eh kb r clui taf%Ptlhéerc@ﬁ*PP&&F@att ot]@%n@“ét‘eft?@?ptsé?c@t erifitnéd signal in
response {0, & figital, IepLesent abhon, ok rﬁ’er%f’y[”%r( & d dentd direr . £The
magneti c catch nay conprise a pernmanent magnet which is noved to a | ocking
posi ti on oramnlelectr ovagréerandad $prhgredhi th providdsra neest ori ng force.
A magnet i i tg t a on may be designed in such a way
t hat ther%h%fe n%%h%b @%ﬁé sggﬁtgggggghg casings such that it cannot
easily be opened by a force fromoutside. According to the appllcatlon, t he
bi onetri c_sensor pl aced in suc that it is sti cessible
ohen 1 he Ky Hodii T £ 00 o8 SWEHCSaag P -t HeT dh ey Bt Morti Slcan be
achi eved tye pl@aci ng ke, bizogehkebe 55591 at wrdhasksddeofant he keyboard
unit, by placing the bionetric sensor at the - 6 - housing of the display
unit (f orSESGENITELC &ittrerl te PhethBpkarPeded di s ptrly2 bhidt J16H tefe sides, or

on the bezgl)esentation of a biometric identifier. The circuitry may
comprise a data processor. The processed data which
comprises the digital representation is sent to an antenna
of the display unit via a keyboard antenna. In the display
unit, an onboard application uses the processed data for
comparison with an authorized users list. If the processed
data can be matched with an entry of the authorized users
list, an identification signal is sent to the keyboard unit.

In response to the identification signal, an actuator is



In addition, the | ocking device may be configured to lock in response to a
predeterm ned signal of the bionetric identification neans. In this way it

i s preverwoadotiasz7an unaut hori zed person can | ock the kegbonrdi/osmwss i n t he
di splay unit. I n one enbodi ment, the aeronautic input/output device
is designed in such a way that the keyboard stowage area conprises a
concave side and the keyboard housi ng conprises a convex side. The convex
side and the concave side have an essentially mating shape for storing the
keyboard wnid (dhnidr it heckeybeand gtovege asea {8ie Fane aurdgdoshapes

| i ke concave/ convex shapes the storing of the keyboard unit in the keyboard
st owage dr®a $HEHSE o "echiraveadi hedertwish mit qleedssiar ynotteri-ngért t he
keyboar d it t 9 - . _Th i h@gﬁﬁ- designed in
such a WS?% Eﬁgﬁ eeﬁﬁ?%fasggygggégé?gtﬁgm%gg?hggkire f dgﬁpﬁﬁgﬁ keyboar d
unit i s imseydescs ititeo itdeetdifspbayounsignd h mdy soevegradmjour iveshan pr ot r udi ng
parts can P%m§&§¥§ﬂ&§9'ckﬂr%c articul ar enbodi nrent of an aeronautica
input/ouﬁ%d% Sys em W 17 “2A “&€r onaut i cal i nput/ out put device, the

aut hori zed user list is provided in a nenory of the display unit or of the
keyboard unit. A provision in the keyboard unit provides faster processing
wi t hout t%%C%diogft%stihﬁgagprléHPBlPFnkt%i}Pjeor&e J&/ijﬁ%}?%fﬁcﬁﬁéoﬁousi ng of
the di splayatits providesar eat gersatetyqofithe stiread dataonMregver, a

m croprocessor in the display unit can have a higher - 7 - perfornmance
because tHeCT isplayt Aemitt fd6Es anet thaver toeheoss FaghtIErd e ogirdgRay uni t
has a persmneic RONeE SURPY onb EhLS PRCLACH AL JBNLe ibheor
aeronauti cal 1 nput/output comprises at |east” one data processing unit and
at | east one iompitec ricdedablfecmenBhy, bidree tonputdan ridadablime ynenor y

conpr|5|qgﬁthe.datag%%%é@ th Ebeaaug grlgg%gkgfwg %%ﬁﬁﬁ?—%%-t%%ta Eroce55|ng

unit and %P%%ﬁ%u er readabl'e nen%ry i hg connec 6 each’ofher and
at | east ones dattaceant,ry ebitkepautboni zeda usetsv1dsta lc @ryrtiesinng fardi gi t al

representation of a bionetric identifier. Advantageously, the aeronauti cal
i nput / out pESYst éhidaipri $85 MBRRSFor e upatt tg%t oriczed™a8€rs i st
with a grounedased pysiem, hBwt Bispwaylithecautdonized wsers ist can be
provided fromthe ground based system In addition, the aeronautical

i nput / out PRECRIAFEMATRY tales 6 OprevEes neddisP ¥ o-al tertithé A Hor i zed user
i st by using input/output neans of the aeronautical input/output device.
The altering of the authorized users list may require an adm ni strator
passwor d br endiametdinenitdenhief keybofranualt horitzeid qrersgor nienha or

adm ni st r@@far{&%@t\ieg QH‘&%”E?Q%RH&' ¥obh s@&EPQ%#‘itr{;%%' ANRUEAQUEPYL system

conprises aircra mruni cati on connecti ons mrunication with a
ground- basiesl &iygtlem umitt.hiFsrwagrinbres tiod hedessat yurtia brompg iaedat a

carrier with an authorized users list to the aircraft in order to update
The ot hehT b e ke b o e S L X Y Rty o
comuni cadn®@mn sysdieMdesikaleseuusedtt ouppl i wvec urd hesndadfreidmaii @Resuch as

weat her data, NOTAMS, airline data etc.
electronic circuitry. A charging plug is connected to the
rechargeable current supply in the keyboard unit and the
charging plug matches with a charging socket on the display
unit. In this way, an energy supply for the biometric sensor
and for reading in keypad signals is provided. According to
the application, no disposable batteries are needed and it
is also not necessary to remember recharging, as the
recharge-able power supply will always be charged when the

keyboard unit is stowed away in the display unit between

flights or flight legs.



- 8 - The application furthernore discloses a nethod for generating a
signed entry in a defect log of an aircraft that is stored in a conputer

r eadabl e wororiylieaf78an aer onauti cal /i nput out put system PANIBXULINYSID® t he
defect log is received via an aeronautic input/output device and the entry
is added to the defect log. A priority grading of the entry is received via
t he aeronautic input/output device and a predeterm ned digital
representation of a bionmetric feature is received via a bionetric
identification nmeans. A signed priority grading is derived fromthe
priority grading and the digital representation the signed priority grading
i s storediete tdreadticy emkodémndnhg tboet heckhppd iditiam, 1t Wesponed ty

gr adi ng 1 d.a.pre 1L hed sage j.ch .s.b on the
priorityqg?ég?ﬁgﬁgggfpéggﬁpngggnggﬁﬁég%ggeag%@er o#%gkbgff%#agﬁgg required
such t hatat hectpaartton,s waleready theartabheont 1¢ heomexitest dp eflechecaiiccr aft.
Herein and. in the fallown the term "' predetermned digit
represent%&%%ﬁ%¢1§é§%£tteaF%FﬁgaHFéf?g}lg %?2é%§ﬁ%ﬁi4%¥j§%To§%FicaIIy derived
raw dat a ©fe@ sensorciyeud tpredet eonr nedreet hodgedaratexane e by extraction
of mnutiae. Not only the %Tadin of the defect, log entry may be digitally
si gned b HLE The Fefett @ og ehEFYCTESet? . 2 | T Drie emsEdicTERL 2t LoD

predet er g ned i gidali I epasert ati onnof spi secongbi ety if eature is
received via the bionetric identification nmeans. A signed entry is derived
from t he B8 did & He Cdilgiot RPSEépPesent B¢ orc vidttHe "G Biedret ri c
feature a i d Ly ..s.a o] t e .-an aircraft
(11). Lodggﬁé éféggg)fgggfvgg ?rgg?gn%rgﬁﬁglggigﬁug%r fﬁgtggﬁﬁge. An
onboar d apptd<catliton neschygedatlo lgekeraheba doathshkettand @rpriedet er m ned
digital representation of a.bionetric feature is received via.a.bionetric
dant 1 11 CHY o Nearts T digitably CEFERea 1548 b ol Hhedn s
generated using the digital representation of the bionmetric feature. The
digitally_sign | oad _and bal ance sheef . is passed to aircraft based

Communi b RS MR ERTnE Bt F R A b e 4G HSFE: fFed To as
CoONMMUNI Cahd PR CINNRAIJHORS thAagil Atk aht ABt hog: can almeheused for the
distribution of a digitally si%ned flight plan. Furthernore, the

appl i cat i OFe Ui g5 &8 g UAe o8 T bRedPST PRduE ity al T iAo tvy tsidgiiedef uel

order froman i rorafd.oAr enbeard. appli cat F oy i &y Used dR Calkcuhat e a
requi red anount of fuel. A predetermned digital representation of a

bi onet ri cofedigmnined edeinedd 1vi gaearbhomete iz didentdf icatriesrnieansnand a
digitall Yols'?9rbeidor{e“&licori%%%t'i%ég?[‘%ﬁ% eﬂacllg‘éé@% té‘aeﬁcq{ %géﬁ'co‘}n%%%%egt ation
of the bionetric teature. The digitallTy srgned fuel order is passed to
communi catdéommeansnagfharthehdichciaf hoved to a locking position or an

electromagnet and a spring which provides a restoring force.

A magnetic lock according to the application may be designed

in such a way that there are no moving parts outside the

casings such that it cannot easily be opened by a force from

outside.

According to the application, the biometric sensor may be
placed in such a way that it is still accessible when the
keyboard unit is stowed away in the display unit. This can
be achieved by placing the biometric sensor at a backside of

the keyboard unit, by placing the biometric sensor at the



A nmethod for unlocking a keyboard unit froma display unit of an
aeronautical input/output device conprises the follow ng steps. A

pr edet er mvoediidiligi78al representati on of a bionetric featraraBrEvoawiaved from
an input signal of a bionetric sensor which is provided at a casing of the
aeronautical input/output device. The digital representation is conpared
with entries of an authorized user |list (24) in a conputer readable nenory.
If the digital representation natches an entry of the authorized users |ist
an actuatiydfng -odQre ailspakiyndndeviegr of <iher Keyboard upi tehes cagt uated to
unl ock the keyboard unit. According to the application, the aeronauti cal

i nput / out pluttieviicw leanpiniides ca phocesdeng @nien wHicParest)s pur pose- bui | t
software applications to automate other functions normally conducted on the
ground, such as flight planning and takeoff calculations. Due to the nature
of the opkradddig ienyi rrorenmértckingadevtckpi hapfbd heoral rarmadd tcot Recaeronaut i cal
input/outpeust (gnesvei e nust_| et%pflmﬁnteg operate_at _.en iiro(%nnrﬁrltcal condi tions

whi ch are re%w re Qt)y rpegu atory s0t Ro? T e3, t'Illllis ap;ﬁlcation provi des an
aer onaut i Ta@dnt NpilddOuinpuicadevi ce that hag ac displwardaiddd ithatthancockpit  of
the aircraft, for storing and displaying docunents and manual s. The

aer onaut iW&?uﬁ}’rﬁﬁhzle&tpﬁ&tsoﬂleﬁa&engkaF]P%r FareRry Whidwn"ad g pil ot terminal
devi ce orgaspeleatdionic flight bag, or an electronic flight bag display
devi ce. The aeronautical input/output device can contain a range of
functions and software applications. For exanple, the aeronauti cal

| nput fout put. deyide caRRAKERL!] oL pLAGNLDG: APl a.R%: BRRLLEALT ONS Tor
conpiling pilot briefing materials, and applications for performng takeoff
cal cul at i bhsdesfhmegkerionawuicihcal wempuhAbutlpat keadwiaed caovwalaso afrgacti on as a
communi catj,an, i Merf ace devi cey whi gh.gnhances. 11 ight. saf ety uith gl obal
comuni cat] ons cover age, and provides al t erfiative comtuni ¢atrons et hods
for the fdightver emidea T$e, cbheeebyidaxand sting dandwadtdi ads agecand

m nim sing costs. The pr.esent application, provides devj ce which alerts
{11 ght - reuas Rir bk Homadars ShaLENGO G, FHoht iof Cihouarg o0 Fpit (o1

in the keyboard stowage area (87). For rounded shapes like
concave/convex shapes the storing of the keyboard unit in
the keyboard stowage area is easy to achieve since it is not
necessary to insert the keyboard unit in an exact 90° angle.
The matching shapes can be designed in such a way that the
outer surfaces of the casings are flush when keyboard unit
is inserted into the display unit. In this way, injuries on

protruding parts can be prevented.

In a particular embodiment of an aeronautical input/output
system with an aeronautical input/output device, the
authorized user list is provided in a memory of the display
unit or of the keyboard unit. A provision in the keyboard
unit provides faster processing without the need of using a
radio link while a provision in the housing of the display
unit provides greater safety of the stored data. Moreover, a

microprocessor in the display unit can have a higher



messages through indicator lights that flash in a certain sequence,
dependi ng on the type of nmessage being received. A device can be provided
by the prweentvappBi cati on for storing aviation data an#CrnBmimeinsn. The
device may al so be used as a comuni cati ons device, which contains
applications and functionalities useful to the flight crews in performng
their duties. The device, as provided by the application, may al so
i ncorporate a noving map di splay, and provides aviation data and
i nfor mat i o0, s LI dTBE Lo -di spkayedot ogether ddea gao-HLlerenced.di spl ay.
Data and information in the device nay be able to be dynam cally updated
t hr oughouti@tl &thdges ofis@lfli ghtt Aeeor dPergrametthe &y ise@ilon, there is
provi ded an aeronautical input/output device for flight task managenent
that conprises a display unit and a keyboard unit. The keyboard unit
di ffers frfomtad quoh-iscrleen ckepbomedti hathe casr e wi ispl layieguan otuheudi spl ay
uni t. The display. unit nas aflousing thal engl oses ils, electronic,
conmponent s’ e efboar unirt i s e?e%frlcaffygconneé}edéio the "di'spl ay unit
such t hatcdrhes ey heardhblri hegat y¢omnENtcaper st thedd 1d sfehay yuni t vi a
cables or wirelessly. The wirel ess communi cati on may al so _bhe terned as
cordl ess CIMAMTCHE iOF. FPNEPREGSI ARG cbipr S E 36 B d Stiewagélar ea,
which is dqcd herdrdpiofy @ne tOLnADERer 86855ESy £addd BS impecketisy The
keyboard stowage area is provided for receiving a detachabl e keyboard unit.
I n ot her SWIRRStAHE Keylsaard OtRrt ehfl de terel vtk ifie hé eybosPa st owage
area for }ﬁﬁgi e r it .to. the,di i it for ri.ng and/ or
charging.é%%e ey og%%1§n¥?ggagogP£%S%§gd%t%g%ggk?fg#?%%gngﬁggﬁgybgnit for
data i nput byondier ifd iigleintéfewror ot her users. - 12 - Since the keyboard
unit can be stored into the recess of the display unit, the aeronauti cal
i nput/ out put devi ce becones conpact. As a result, the aeronautical
i nput / out pditardeagezer AGGuUpihes akirbhbhet spatei spict/ dhaiu thedstdrem pi | ot s’
novenents and views, nor their egress éshould t hi s, be reqﬁyred) arg
obst r uct €™ BUE T TS Sc dpadPAES T It heS at it 7 CaIv S5iput 6t plit tdevi ce
can be instahded igndde geekpi.t TnWeheh @é%ng@lm&@@e@ histey st 0
applications and mai ntenance. A housing of the display unit can be
her net i cal15¢ &4l &F FEOVpPedeAt PRgEEReIBP SPY a2 i tSHFTEM -i Agr ess of dust
and |'qu'éﬁﬁjihﬁnﬂthﬁy%@&OEB%Eikbguﬂgﬁugy@u@&&ﬂc%??ﬁ%n!%wip%h%%d_Over the
display unit, a sealing of the housing prevents the |iquids, which would be
hazar dousp1@videe redagct rtonied teanpbaeatshonitd@ wispllahstudint usfingm r eachi ng
the inter] di splay unit _s e qpﬁg i.cal i ./.qut put
devi ce ca%ﬁﬁ%ﬁﬂﬁ%éﬁ?%Mﬁ%%ng ﬁ#g%kaeg?%gg% E?% ?éiﬁ I {?d%%gFegggﬁfgfhe
housi ng cHme bel tvadengofo fa thet enicabriweéd geeds t hestrada e ordudtrieviethy, such as
an alum niumalloy. The alum nium al] oy draws heat, . froman interior of
e i spl ST T A PamEly TNt o S8 B Bars RO Eife % r ound ng
envi r onmendt hdhiez e e rdices wp@hi aBmeansbea f o thegFhwenhanced by provi di ng
internal contacts between the housing and heat generating conponents. The
alum niumal l oy al so provides strong structural support and protection in
the form of,a shelduagaicnst saechant ¢ak shogks oW gh Lancaccur with
turbul ent weat her conditions or heavy |andings. - 13 -

comprises aircraft communication connections for

communication with a ground-based system. In this way it is
not necessary to bring a data carrier with an authorized
users list to the aircraft in order to update the authorized
user list. According to the application, the aircraft
communication system is also used to retrieve further

information such as weather data, NOTAMS, airline data etc.



for convection and radiation that inprove the heat dissipation. The cooling
fins can follow external profiles of the housing, thereby preserving
conpact nes® 20f1/tisdi spl ay unit. The cooling fins can becanBzngediosst o one
or nore arrays on the housing. In other words, the application provides a
sealed unit with conduction cooling. The display unit may be configured to
communi cate with the keyboard unit wgrelessly. The wrel ess conmuni cation
renoves el ectrical cables that otherwise link the display unit and the
keyboard i tapHleGrigalrucabbesc By be- 0hst & uct jhwenandrhmy cause
interference with the aircraft controls nounted in proximty to the

aer onaut | ¢atelHputd cutsputedegnEsy Tﬁeamﬁi¢é¢@*§sl%rﬁ£rﬁfb@tﬁr@ﬁaéltso provi des
a neat o : ronaut. i.n i n exanpl e of

i mpl errenﬁ#%pﬁhste%ﬁ%dggg %o%%nﬁlﬂggtki gﬁgégg%gﬁeg&%@uéefoot that is suitable
for comuaecatdwn dal tiheutookpptif apdtéor Eoreecty dro wilteh defgrceundgbased
oper ati on, centre yia A secure data, L ink, The displ ay. unid can gomprise one
or nore data processing uni f§Tand"one off hore data St orage devices that are
connect ederttoreaich spidher tloorheoapttnglodhea dat fopirtocessidiggunitt the al so
known as a processor. For examgl e, the di Sfl 2%/ unit may contain a central
processi ng’ t1S GPYARd 160l "8 SERPRAUrTY ?%SED%?thcﬁieé(rléecéﬁﬁect ed

t oget her 1 o, fidnaeonpuiel tAht @é?@éke\!ﬁté[tiérh%ﬁ NP/ putput: devices may be
i ndividuall'y connected to a central processing unit |ocated in another part
of the ai¥er@fie IFheadiesprdy Viai & @aﬁm%r%w@gemwfiwtcmme@ﬁsme di spl ay
uni t DeCOIes; Jsef ulr 0t o LhlghoCleWsLos GAIT ¥ AUt nALf:0U% skasks when
havi ng conputing - 14 - and “dat a stor age capali)l ities located in proximty
to them igradievxaokpitthe Asgatednparragedesite; the digmdaprimirtityan furt her
conpri se one, or_ nor %t%r%ie‘éerwsi % %Eéi ggtgus zgéJcSéB qRorts t r}llaet are electrically
connect e 10 the 6né or vor'e data processi ng (it and T the one or nore
dat a st oragel dewiices frore pplioadipggandi down patk ngs«data tsenand from t he
aeronautical i nput/output device. The USB port provides an easy connection
to the ad?orHut ré%“%%ﬁﬁ?ﬁ&ﬁ?pﬂglﬂav?ﬁe Ford dalt ek dtage Wi th a |arge
bandwi dt hyraldven i splay aril eGaBnCORRELSEL A1 & £d& to € UMPHHLC A, OBeCONNECt i ONS
for conmunication with a ground-based system the keyboard unit, or both of
t hem wi r ef@%&}5ed Whaitﬁ]@%ait@ecﬁﬁﬁﬁnF%aﬂ%@ﬁ%rﬁ?&ﬂ% éénmplicsécshe or
more of asuni vier sale SEhial Aous HCUSB) PRty n amd ridhiumSat elhct € Net wor k
connection, ‘a Bluetooth connection. The wrel ess connection enables the

aer onaut i tatedatmuingdhutl gdéwilc scpoesealya copmecteth T ddartditéss of the

| ocati on the air fi:. ei.ther in [y or_on t . Fhe displ ay
ani 1 can Soprise s tarben Ehae PEndbl e ST R SheloRs o "t ne
aer onaut i catsdmput /2o utredie tedeviicedbyet hed pi fot . e Jdngp tcolch-estireenican eit her
be operat eg f@{wﬁlfi nger, a stylus or other touching devices. In other
words, the"t -St¢teen forms a part of a user interface for the selection
of onscreen features and inputting of data.

Not only the grading of the defect log entry may be
digitally signed but also the defect log entry itself. In
one embodiment, predetermined digital representation of a
second biometric feature is received via the biometric
identification means. A signed entry is derived from the
entry and the digital representation of the second biometric

feature and the signed entry is added to the defect log.

The application discloses furthermore a method for

distributing a digitally signed load and balance sheet from



The keyboard unit conprises a keyboard housing with two | eg rest cavities
for placenment on thighs of a user respectively. The leg rest cavities can
be pl acedwonow/tawyad - 15 - side of the keyboard unit, waoraRoisoaobase of
t he keyboard unit for supporting the unit whilst it is operation. Keyboard
buttons of the keyboard unit are on an opposite side of the base. The |eg
rest cavities can fit across the |lower thighs of a user. \Wen the user is
in a seated position, the leg rest cavities sit on top of the user's thighs

and provigde & stablie UPROkLakenthgakeyboardodinidy frarordat &Ryt . 1n one
enbodi ment, the keyboard housing can be hernetically seal ed. For exanple,

t he keybdasedbutitonscarcd figenedni arkgrad | yrrbl palrid ofs Ke@soard housi ng so
that no .S f1 fary the ingrgs fohiouids, t.sqr other foreign

obj ect s. g%‘?éeo%/éeere,a tlﬁ%dktesy%glatrg gnlgtgc%%?fyses eacgt% plaéla1 that is

her et i cat¢yresealted.ideyfoar dibuttons o¢atines kiey boarad vgni tviare f or ned

integrally. as parts of .the keyboard unit, so.that.no gap is.left faor liquid
i ntrusi on}%/l Hrlletgr Ur Ot")?enrtlte%rﬁ():("i1 %{%nf“,ea?ﬁ'e %e@b%%?%lluyni%%oeﬁd;rlioggs aggdi spl ay
screen f osalbisqd apargd denbenksatbat uategstubstanii@adl yddressaratasnshown on

the display unit. The displ a% screen is.located on the keyboard unit so
that the ‘bglt(ﬂe CAPRHGE F66KIRG - af "EneL et 5Pt uY TR WIER MEkPhg data entry

into the sysiem sthe diigplay ssar eenaprovi desy e dveinvihew Qft iwaat is shown
on the touch-screen so that an overall functionality of the keyboard unit

i s enhanc&efnd f %é’ﬁw,icﬁﬁéoﬁi Sphay %E?e@}}s%a}ﬁefﬁl@@ddit%laéy contents
that are diff el thno@o%%Et'i%ného)ﬁﬂs%giwﬁ rﬂéépc!cﬁycié%ﬂ'atl-s,oT%'esH%Bangem?”t
alleviates the pilot fromhaving to look at the display unit and the
keyboar d fww ttrsi milstanéotsoy af di fifereatly oshdieohst Mhiltstoliamputti ng data
into the system

Furthermore, the application discloses a method for

distributing a digitally signed fuel order from an aircraft.

An onboard application is used to calculate a required

amount of fuel. A predetermined digital representation of a

biometric feature is received via a biometric identification

means and a digitally signed fuel order is generated using

the digital representation of the biometric feature. The

digitally signed fuel order is passed to communication means

of the aircraft.

A method for unlocking a keyboard unit from a display unit
of an aeronautical input/output device comprises the
following steps. A predetermined digital representation of a
biometric feature is derived from an input signal of a
biometric sensor which is provided at a casing of the
aeronautical input/output device. The digital representation
is compared with entries of an authorized user list (24) in
a computer readable memory. If the digital representation

matches an entry of the authorized users list an actuator of



- 16 - Sonetinmes, when the display unit is nounted on a side w ndow of the
cockpit, it can be awkward and not ergonomcally suitable for the pilot to
observe twedigphzy unit and the keyboard unit at the sag@/1Bloreos10fwus, the
di spl ay screen on the keyboard unit nakes the display unit nmuch easier to
use. The display screen on the keyboard unit may conprise a touch-screen.
The pilot can either use his fingers Qr_a stylus to interact with the

t ouch-screen. The keyboard unit can %urther provide a slot for keeping the
styl us whem dde 8t WS deS B0t hkNkHSBoa BEI M9i @ fouLh wensi tdovensergen, the
di splay screen is intuitive to use by the pilot. The aeronauti cal

i nput / out’pg fRAEE camiconpri se one or nore |ight sensors that are
connected to the one or nore data processing units for automatically

adj usting brightness of the display unit or the display screen
autonatic%¢¢qmdiﬁgaﬂd ng @@péocst¢an behén@¢zwﬂimtrnﬁk)ﬁNMﬁUﬁogpbay unit,

t he keyb &quunl S t Eheegsght sens ors are a |eqh\ %h% sepsors,
whi ch det®ct™an anﬁhﬁt IP REPRT T Re COCka Vi T onment “Ahd °Cause t he
aeronaut|£@ﬂtwaﬁnndgpuqmﬁ11@a¢|ce hOtéﬂﬁUétotK&ktﬁumﬂﬁﬂUﬂﬁsmmimhheyscreen/S
in accordance with pre-defined paraneter settings. The aeronauti cal

|nput/out%ﬂ%‘ﬂ@ﬁ?%é”b&ﬁergﬁﬁpﬁge BPFBh?ﬁeE%l%ﬁtt9&9Qﬂ%ﬂﬂ &URPEE Tt he

di spl ay sgfeedh1 @ hatdhsi.nphespensget faenbd ent dHgMpsRding ons such t hat
viewers of the aeronautical input/output device are not required to adjust

t he bri gh¥MesEnieeTt the ac 6CkpPE Leli FoAnehECcTal t n i/ tdahes oot 1ARght ti nes.
- 17 - An; enbod e tile appki gat !aBPepE&Vé o 19 BIOMBL TG,y %‘ﬁ% fication

nmeans conprising a |onetr|c sensor at the keyboard unit, the display unit
or both forndiseroreutwharsth @&El@ﬁquThedbbmne¢qwkﬁtnﬁm(ﬁyuhmnymye¢ .recogni ses
intrinsic physical or behavioural traits of a human. For exanple, the

bi onetric device conprises a scanner for reading fingerprints of users so
that the Tses sapgdn dee ifcel ipablvy dedeahi féedndor i@l hiordwsi g tichei r oper ati on

of the aeronautical i nput/aoutput device, bi o ric deyice avoids
requestlréFY%ﬁ§Léhﬁ e Feﬁéﬁgzﬁypﬁgéﬁo?%sh%% éﬁiﬂ%uOﬁJ es of the
passwor ds; i Ak MRk et ke cdiispl ayquakbpl £55nProNuiich @y roneausuese. The

di spl ay un|t may conpri se a keyboard chargi ng socket and the keyboard unit

may conprf %WM%H&P@M@UEPHE dehCe hbt & He K BIsd &RaMgi ng
socket ang; the,keybaard ichar gkngc-pl 49 SAN: COONEGE; & O-18aGR ether Jfor

charging a battery in the keyboard unit. The display unit can receive
el ectriciay 4reomrmamial édﬂ@ﬁ@abagugpbyl@f dérel e ¢ Cilef tacrTheubatceery i s

char ged %%h%%ot%%%k%eﬁ%% the pl, 10, 24 o PO &ds¢ The, %‘%Fst ?ﬁd. plug

obvi at e e the cou Ilng a hey rein egra eir host.
The integwaﬁtwaxmneqﬂxﬂrmahabpstoFbeeexampbaptﬂmSSaaﬁoﬂduiﬁmmﬂonautical
InpUt/OUtPUt ;Eutput device can have flight planning applications,
applications for compiling pilot briefing materials, and
applications for performing takeoff calculations. The
aeronautical input/output device can also function as a
communication interface device, which enhances flight safety
with global communications coverage, and provides
alternative communications methods for the flight crew to

use, thereby maximising bandwidth usage and minimising

costs.

The present application provides a device which alerts

flight crews or other users to the arrival of incoming



An enbodi nent of the application provides the display unit that conprise an
El ectronic Flight Bag of class two, or of class three. The El ectronic

Fl i ght Bayoizool/ues conmputer parts, such as one or norePpTUBEYE051954 a
non-vol atile solid-state nenory, and a volatile solid-state nenory. The

El ectronic Flight Bag can thus be | oaded with various purpose-built
software applications to automate ju?ﬁﬁjons previ ously conducted manual lvy,
such as takeoff calculations. - 18 -"The solid-state nmenory can further
store Al rgsafdodpanating MaauaksorFhight s Gew Geerat iing Muayalksnand

Navi gat i onal é%arts and ot her electronic docunents. The solid-state nenory
can wi t hsteditevir glbrens! iand cacEeref @Pf ons BFstdme diTicraafecwiitvidno
conprom se in its computing performance. A further enbodi ment of the
application provides the aeronautical input/output device with |ockers or

| ocki ng devicescd grarséeupirngithd kegybbarpresett tapdlheadiispl &prunit. The

| ockers or, | ockin .d%yices can bg mechani cal gfect ical, or iq conbi nati on
s%?gln 1at 100, d@ a Fn 1in orm?t%Pﬁ. he v1q? may also
of any of ese. Fornms of The Focker inctude a cor ock type, a fastener

type, an endidasy taypemmantkbpibypedeai SOApsH yge @intaistsopper type. The
| ocker can conprise a latch or a Iocklng clip that i.s nounted onto the
i nput / out%ﬁﬁl%ﬁw% GroattachitRget hel Ry PdATY urfi t+t% Nt FaErSut put

device. The ddp/oHputhcdevipeeiks. arse kaewe assa display Wi theThe atch
conprises a handle that is rotatable between a first position for

suppor t i PR hecKeyBoard Yurile cardcarsetahe posiiitsh Hor Fiebdasinghethe
keyboard M&Oj%dééﬁ a%%%\%;}f\gﬁ%a Lhg Eﬁ%&%gﬁiéﬁﬁ vh%hcéﬂ NG, Chip 1's known as a

swi vel type catch, is novable to attach the keyboard unit to the
di spl ay uhisrldhivel Handitéecannbe ppvedeéasthyededvaels t-hdattwo apdsi tions for

the SquO%%fé‘ arig:h%ﬁr%%%a L0 c%fmghebgenggIéglg“t%¥é¥ﬁada%3§h has a
S|nple and rTobust structure fTor omlﬁroduc I Oon COS n ong-term usage. I n

anot her embdxdigenthrduagcuacken eratbe datehfrofipri ses a retractabl e catch
on the housing of the display unit. The retractable catch retreats into the
housi ng when the keyboard unit strikes the retractable catch for attaching

- 19 - th@cd@ﬂ/d')ﬂ? ¢ dnie teptiReadispl aynsné tis Theveidackabl e catch extends

when the keyboard unit is renoved fromthe kggbpard st owage ar ea.
aeronautical input/output device for flight task management
that comprises a display unit and a keyboard unit. The
keyboard unit differs from a touch-screen keyboard that can
be displayed on the display unit. The display unit has a
housing that encloses its electronic components. The
keyboard unit is electrically connected to the display unit
such that the keyboard unit can communicate with the display
unit via cables or wirelessly. The wireless communication
may also be termed as cordless communication. The housing
comprises a keyboard stowage area, which is in the form of
one or more recesses, cavities or pockets. The keyboard
stowage area is provided for receiving a detachable keyboard
unit. In other words, the keyboard unit can be received into
the keyboard stowage area for attaching the keyboard unit to
the display unit for storing and/or charging. The keyboard
unit can also be detached from the display unit for data

input by the flight crew or other users.



The keyboard stowage area can conprise a concave side and the keyboard
housi ng can conprise a convex side such that the concave side and the
convex siweoanmaBch cl osely for storing the keyboard wenirtiB2mi/biies«keyboard
stowage area. In other words, the convex side and the concave side match to
each other for joining. The two sides provide close contacts in-between so
that the keyboard unit fits into the housing in maki ng one integral device.
The aeronautical input/output device thus provides a conplete, conpact and
efficiently packaged unit. To guide the attaching of the keyboard unit, the
di splay unit can conprise guide rails that guide insertion of the keyboard
uni t i nt oSitee ditsplkaybesind, vand aed bs apckedi tntohdlhavemessef ose&tiri ng t he
keyboard ynify 1o Lhe | nput Lautputdeyi ce., The, guide dails. glsa prevent
excessive i|~'énéser‘&t)i on of ?lheakeygoarg uni tn%y }:%% ng oundari es of the
keyboar d strowage. drea fresuléceiciengetrbeakeybohr thputi foutfhe plegsent
appl i cation. gl so. prowides a etnod ofusing, an. aeronautical. Loput fout put
devi ce. The deronautical ipnput Fou p evice con%ri S€Ss aoke§/nboard unit and
a di spl ayanhi-tiewEhe nmet hoeicoapteses (ahstep oHidetachiqid rdie keyboard unit
away fromthe displ a% unit for data entr%, and a step of attaching the
keyboar d U T4 GGre TiSs plPay FEnFPTPBF L RE ?ag%h%ra%}adi%.alThe char gi ng
repl eni shesodthepaterde ket benkeyboasdaunid forcae Wdehass eaneuni cation
node. The wirel ess communi cati on node ﬁFOV' des convenience to a pilot. -
20 - The piiwis dgaith ddextha LREYbbaAr dPRh ¢2 avRlyS falsmitche teingpicay unit and
put it on his lap for data entry. The pilot can also attach the keyboard
unit to the display unit for storage. Since the keyboard unit is stored
t oget her Mittdugirg difsplhay ddsptlayt heipi tet leameasiiiycdldoatseatlled Keyboar d
unit at any tine because .the keyboard unit is al s, kept _at a designated
pl ace on he’ thlpqga%%ﬁnidtlsgﬁayi énrlgqgif?r&dlrtl%r e \évafyovdveudg grndl andi ng and
t ake- of f . 1ildei d&pplircathicorviurt hestpl oy tdes ardreddoidicaftdinst alliingdan
aeronautical input/output device in a,cockpit of an aircraft. The
aer onaut | T&f* iﬂ%ut‘%loﬁﬁlﬁdt UiV cé 85 f?%e%Pat%mW%ﬁrfvgﬁ&satafspI ay
unit. An ingiadd atironrpreeedube 89PREHSES €o Stap OfedmMiicng the display
unit to a supporting frame in the cockpit of the aircraft, and a step of
attachi NG~ AKEVBYar d rurkine tdéSPI%éYdPnganyPWtr@@ﬁhjs%%rqhﬁfg lt“_t‘i@rl%é?g?boar d
uni t. The,keyhoard can be idetached:apay f&om e display,ynit for data
entry and attached tothe display unit for charging the keyboard unit. The
aer onaut i @arid¢ehmay it cdeviice whehghndeat¢ed s aiitdparl i4vEl ass two or a
Class three device is connected to an aircraft power supply and to other
aircraft conmponents such as a central processing unit, comunications
devi ce | otated/dm tdie ceilsing ohnahecanade abf cockpitiandiittd gosatel lite
communi cal i ons, AN &M iKidy, LhLEHSLLaLes, AN Sploded o evef an

aluminium alloy draws heat away from an interior of the

display unit efficiently and dissipates the heat to the

surrounding environment. The heat dissipation can be further

enhanced by providing internal contacts between the housing

and heat generating components. The aluminium alloy also

provides strong structural support and protection in the

form of a shell against mechanical shocks, which can occur

with turbulent weather conditions or heavy landings.

The housing can further comprise cooling fins that extend

from the housing. The cooling fins provide expanded surfaces



I nput/ out put device, Fig. 2illustrates a side view of the aeronautical
| nput/out put device, - 21 - Fig. 3illustrate a perspective view of a
t ouch- di swbayiunit7s8of the aeronautical input/output deviPCE/IBRI1Yy051054
4illustrates a perspective view of a keyboard unit of the aeronauti cal
I nput / out put devi ce,

_13_
for convection and radiation that improve the heat
dissipation. The cooling fins can follow external profiles
of the housing, thereby preserving compactness of the
display unit. The cooling fins can be arranged into one or
more arrays on the housing. In other words, the application

provides a sealed unit with conduction cooling.

The display unit may be configured to communicate with the
keyboard unit wirelessly. The wireless communication removes
electrical cables that otherwise link the display unit and
the keyboard unit. Electrical cables may be obstructive and
may cause interference with the aircraft controls mounted in
proximity to the aeronautical input/output device. The
wireless communication also provides a neat outlook to the
aeronautical input/output device. An example of implementing
the wireless communication is using Bluetooth that is
suitable for communication in the cockpit, and for
connection with a ground-based operation centre via a secure

data link.

The display unit can comprise one or more data processing
units and one or more data storage devices that are
connected to each other for computing. The data processing
unit is also known as a processor. For example, the display
unit may contain a central processing unit (CPU) and a solid
state drive (SSD), which are connected together to form a
computer. Alternatively, the input/output devices may be
individually connected to a central processing unit located
in another part of the aircraft. The display unit can be
fixed in the cockpit. The display unit becomes useful for a

flight crew to carry out various tasks when having computing



Fig. Sillustrates a back view of the keyboard unit, Fig. 6illustrates a
wor kf | ow and connectivity for the use of a bionetric device, Fig.

7i 1l ustr ave=0tia4298r kf | ow and connectivity associ at ed WPCH/IBZ@WOSOHN i N,
Fig. 8illustrates the workflow and connectivity associated with the
construction and dispatch of OFP (Operational Flight Plan) and FPL (Flight
Plan), Fig. 9illustrates the workflow, and connectivity associated with the
preparation and di spatch of a Fuel der,

and data storage capabilities located in proximity to them

in the cockpit.

As a computing device, the display unit can further comprise
one or more universal serial bus (USB) ports that are
electrically connected to the one or more data processing
units and to the one or more data storage devices for
uploading and downloading data to and from the aeronautical
input/output device. The USB port provides an easy
connection to the aeronautical input/output device for data

exchange with a large bandwidth.

The display unit can comprise aircraft communication
connections for communication with a ground-based system,
the keyboard unit, or both of them wirelessly. The aircraft
communication connections comprise one or more of a
universal serial bus (USB) port, an Iridium Satellite
Network connection, a Bluetooth connection. The wireless
connection enables the aeronautical input/output device to
stay connected regardless of the location of the aircraft:

either in the air or on the ground.

The display unit can comprise a touch-screen that enables
intuitive operations of the aeronautical input/output device
by the pilot. The touch-screen can either be operated by a
finger, a stylus or other touching devices. In other words,
the touch-screen forms a part of a user interface for the

selection of onscreen features and inputting of data.

The keyboard unit comprises a keyboard housing with two leg
rest cavities for placement on thighs of a user

respectively. The leg rest cavities can be placed on a broad



Fig. 10illustrates the workfl ow and connectivity associated wth the
preparation of a Load Sheet and Loading instructions, Fig 1llillustrates the
wor kf | ow wodotionmsst i vity associ ated wi th updati ngCcanBzilt/es1af4 Def ect
Log, Fig. 12illustrates a front view of an aeronautical input/output device
with a latch, Fig. 13illustrates a sectioned view of the latch, Fig.
l4illustrates an isonetric view of _ andl e of the latch, Fig.

15illustrates a bottom view of the aeronauti cal

side of the keyboard unit, which is a base of the keyboard
unit for supporting the unit whilst it is operation.
Keyboard buttons of the keyboard unit are on an opposite
side of the base. The leg rest cavities can fit across the
lower thighs of a user. When the user is in a seated
position, the leg rest cavities sit on top of the user’s
thighs and provide a stable support to the keyboard unit for
data input.

In one embodiment, the keyboard housing can be hermetically
sealed. For example, the keyboard buttons are formed
integrally as parts of keyboard housing so that no gap is
left for the ingress of liquids, dust or other foreign
objects. Moreover, the keyboard unit comprises a keypad that
is hermetically sealed. Keyboard buttons of the keyboard
unit are formed integrally as parts of the keyboard unit so

that no gap is left for liguid intrusion.

In a further embodiment, the keyboard unit comprises a
display screen for displaying contents that are
substantially the same as shown on the display unit. The
display screen is located on the keyboard unit so that the
pilot can avoid looking at the display unit when making data
entry into the system. The display screen provides an
overview of what is shown on the touch-screen so that an
overall functionality of the keyboard unit is enhanced. If
necessary, the display screen can also display contents that

are different from what is shown on the display unit.

This arrangement alleviates the pilot from having to look at
the display unit and the keyboard unit simultaneously at

different locations whilst inputting data into the system.



| nput/out put device in a latched position, Fig. 16illustrates a side view
of the aeronautical input/output device in the |atched position, Fig.
17i | | ust rsoestizn2y8t om vi ew of the aeronautical input/orCpaB20deviest i n an
unl atched position, - 22 - Fig. 18illustrates a side view of the
aer onauti cal I nput/ out put device in the unlatched position, Fig.
19il lustrates an isonetric view of_a%)t_her handl e for the latch,
Sometimes, when the display unit is mounted on a side window
of the cockpit, it can be awkward and not ergonomically
suitable for the pilot to observe the display unit and the

keyboard unit at the same time. Thus, the display screen on

the keyboard unit makes the display unit much easier to use.

The display screen on the keyboard unit may comprise a
touch-screen. The pilot can either use his fingers or a
stylus to interact with the touch-screen. The keyboard unit
can further provide a slot for keeping the stylus when the
stylus is not in use. Being a touch sensitive screen, the

display screen is intuitive to use by the pilot.

The aeronautical input/output device can comprise one or
more light sensors that are connected to the one or more
data processing units for automatically adjusting brightness
of the display unit or the display screen automatically. The
light sensors can be installed onto the display unit, the

keyboard unit, or both.

The light sensors are ambient light sensors, which detect an
amount of light in the cockpit environment and cause the
aeronautical input/output device to adjust the brightness of
the screen/s in accordance with pre-defined parameter
settings. The aeronautical input/output device can regulate
brightness of the display unit, the display screen, or both
in response to ambient light conditions such that viewers of
the aeronautical input/output device are not required to
adjust the brightness when the cockpit environment is in

daytimes or nighttimes.



Fig. 20illustrates a back view of the aeronautical input/output device in
an assenbl ed position, Fig. 2lillustrates a perspective view of the

aer onaut iweal20impuz78out put device fromits back, Fig. 22PCraBimabaessa back
view of the aeronautical input/output device whose keyboard unit is

sem detached, Fig. 23illustrates a front isonetric view of the aeronauti cal

| nput / out put devi ce whose keyboard u ¥t_i s sem -detached, Fig.
24illustrates a back isonetric view of the

An embodiment of the application provides a biometric
identification means comprising a biometric sensor at the
keyboard unit, the display unit or both for user
authentication. The biometric device uniquely recognises
intrinsic physical or behavioural traits of a human. For
example, the biometric device comprises a scanner for
reading fingerprints of users so that the users can be
reliably identified for authorising their operation of the
aeronautical input/output device. The biometric device
avoids requesting the users to remember passwords and
regular updates of the passwords, and makes the display unit

less prone to erroneous use.

The display unit may comprise a keyboard charging socket and
the keyboard unit may comprise a keyboard charging plug such
that the keyboard charging socket and the keyboard charging
rlug can connect to each other for charging a battery in the
keyboard unit. The display unit can receive electricity from
an electrical supply of the aircraft. The battery is charged
when the socket and the plug are coupled. The socket and
plug obviate cables to make the coupling and they are
integral to their host. The integral connectors help to keep

compactness of the aeronautical input/output device.

An embodiment of the application provides the display unit
that comprise an Electronic Flight Bag of class two, or of
class three. The Electronic Flight Bag includes computer
parts, such as one or more processors, a non-volatile solid-
state memory, and a volatile solid-state memory. The
Electronic Flight Bag can thus be lcaded with various
purpose-built software applications to automate functions

previously conducted manually, such as takeoff calculations.



aeronautical input/output device whose keyboard unit is sem -detached, Fig.
25illustrates a front view of the aeronautical input/output device whose
keyboar d wi0i2011/9428m det ached, Fig. 26illustrates a fir®CTaBrri1/viless of the
aeronautical input/output device whose keyboard unit is sem detached, Fig.
271l lustrates a second side view of the aeronautical input/output device
whose keyboard unit is sem det acheg,lé:ig. 28illustrates a top view of a
touch screen display unit,

The solid-state memory can further store Aircraft Operating
Manuals, Flight Crew Operating Manuals and Navigational
Charts and other electronic documents. The solid-state
memory can withstand vibrations and accelerations of the

aircraft with no compromise in its computing performance.

A further embodiment of the application provides the
aeronautical input/output device with lockers or locking
devices for securing the keyboard unit to the display unit.
The lockers or locking devices can be mechanical,
electrical, or in combination of any of these. Forms of the
locker include a cord lock type, a fastener type, an end

clasp type, a clip type, a snap type or a stopper type.

The locker can comprise a latch or a locking clip that is
mounted onto the input/output device for attaching the
keyboard unit to the input/output device. The input/output
device is also known as a display unit. The latch comprises
a handle that is rotatable between a first position for
supporting the keyboard unit and a second position for
releasing the keyboard unit. In other words, the latch or
the locking clip is known as a swivel type of catch, which
is movable to attach the keyboard unit to the display unit.
The handle can be moved easily between the two positions for
the supporting or the releasing of the keyboard unit. The
latch has a simple and robust structure for low production

cost and long-term usage.

In another embodiment, the locker or the latch comprises a
retractable catch on the housing of the display unit. The
retractable catch retreats into the housing when the

keyboard unit strikes the retractable catch for attaching



Fig. 29illustrates a bottomview of a touch screen display unit, Fig.
30illustrates a back view of the touch screen display unit, and - 23 -
i 1l ustratwe 2a11fliezygt i nf ormati on exchange system il | usPcaiB®i1xozasa

exchange di agram of the flight information systemof Fig. 31, and

il lustrates a data exchange diagramof the flight information system

_19_
the keyboard unit to the display unit. The retractable catch

extends when the keyboard unit is removed from the keyboard

stowage area.

The keyboard stowage area can comprise a concave side and
the keyboard housing can comprise a convex side such that
the concave side and the convex side can match closely for
storing the keyboard unit in the keyboard stowage area. In
other words, the convex side and the concave side match to
each other for Joining. The two sides provide close contacts
in-between so that the keyboard unit fits into the housing
in making one integral device. The aeronautical input/output
device thus provides a complete, compact and efficiently

packaged unit.

To guide the attaching of the keyboard unit, the display
unit can comprise guide rails that guide insertion of the
keyboard unit into the display unit, and act as an
additional means of securing the keyboard unit to the
input/output device. The guide rails also prevent excessive
insertion of the keyboard unit by setting boundaries of the

keyboard stowage area for receiving the keyboard unit.

The present application also provides a method of using an
aeronautical input/output device. The aeronautical
input/output device comprises a keyboard unit and a display
unit. The method comprises a step of detaching the keyboard
unit away from the display unit for data entry, and a step
of attaching the keyboard unit to the display unit for
storage or charging. The charging replenishes the battery of
the keyboard unit for a wireless communication mode. The

wireless communication mode provides convenience to a pilot.



In the follow ng description, details are provided to describe enbodi ments
of the application with acconpanying figures. It shall be apparent to one
skil | ed iwot2he/as178 however, that the enbodi nents may becpaBzi/sadsam t hout
such details. These figures conprise parts that have sane reference
nunbers. Description of these parts is hereby incorporated by reference.
Figs. 1-11 provide a first enbodlnen of the application. In particular,
Fig. 1 illustrates an expl oded VIGM/O? an aeronautical input/output device
70. The inputd oulputsdevikee 7@ kBGOHROH k£t &t LHCH-SE e disppkay unit 90
and a keyboard unit 91 that are detachable from'each other. The

t ouch- screeht ditshlay: divi tn9bifolas Aopade tafenrthey i nfiwt /odtducadevi ce 70.
Fig. 2il r a$jd f p o) e where the
keyboard %&ﬁ% %%f?%lé?la%hggggga gbgohghygér%% éﬂgq1§§'5%%i 90. As shown
in both F%@pxa@eéu&idbe tthe keubhasdreentdlspﬁtgmeﬂuuoqﬁlhhaswathetab housi ng
97, whlch IS |SQHE_ a h%u5|ng a51 n?ég. hqﬂ§| g] r senbles a slab
with two opﬁ% e S|desh‘?2p }Q TRE thd %p03| e sides ¢BRsi st of a
di spl ay saﬁemigtamda&em@umblmgeskdgbaarde&mﬂttiyeiyuu¥hafﬁmsaka¢ side 72
conprises_a touch sensitive screen 71, which is flat and covers

subst ant | ¥ $371HE B RtiorE QPSﬁpﬁydéﬁﬁéaYZHH#%eaQanﬁl%ﬁﬂﬂﬁﬁﬁdvéoséﬁeen 71 is

al so know: @sed for 24ndidigSphay ts&eegpr. The nounting side 73 conprises a
heat dissipation area 74 and a keyboard stowage area 87. The heat

di ssipation area 74 and the keyboard stowage area 87 are contiguous to each

other andpgacly of; 1hem 0GeuRLES 99895d9§'£ Rl cidie Jountding jShde 4 E3 The

mounting side 73 conprises a tube shaped protrusion for nnunt|ng t he
di spl ay wmdtorgutirad a@@prpu@puandaVﬁc$aim 21dqckphitcofi grshown

schenaticaJIé&aék Fi 31. The heaﬁ dISS ea r4 i i ncludes two arrays

. a
of cooliﬁ% s 47jgféafro agFécgpace apar%p¥ronf@§% Fﬁngefhe t wo

arrays ofk@ymdam@1ﬁun5aéﬁ,a4alepmaylsela fAm sin@aralay dbranpdocacgieeend array
48, which are also visible _in Fi hhe co %%¥q+f|ns 47, 48 extend
perpend|c?ﬁ@ﬁﬁ%ﬁqﬁwﬁnﬁqﬁ? RSURCHA lE?dE 73953 e St A ps. The nounting

side 73 adgHpLopid sesn phather BbEQpt hab £ i shprovidedetameen thepfirst
array of the cooling fins 47 and the second array of coollng fins 48 The

pl at f or m 79 Ha HriT6hfofRyBRPESh RSt a0 e c&htR & s iturfitng toA 1aAd of f
the touch.periean (i sphay ctunint, 99 Iherkeyboard sionage aresd §r-has an

el ongat ed concave pocket surroundéed by three keyboard guidé rails 76, 77,
78. The tth@eikﬂwbuaw@AQUﬁ@e dathseﬁery73miﬁ&ﬁa&hm@éxatﬁﬁr§u8@&aved gU|de

rail 76, :fngﬁgg‘ %Fd%h yggaggdugiégcond curved guide rail 78 that
are sequen |aI y con

The aeronautical input/output device when installed as
either a Class two or a Class three device is connected to
an aircraft power supply and to other aircraft components
such as a central processing unit, communications device
located in the ceiling of an aircraft cockpit and to a

satellite communications antenna.

Fig. 1 illustrates an exploded view of an aeronautical
input/output device,
Fig. 2 illustrates a side view of the aeronautical

input/output device,



In particular, the elongated guide rail 77 divides the nounting side 73
into the heat dissipation area 74 and the keyboard stowage area 87. In a

m ddl e posotzoorii1ef78t he el ongated guide rail 77, the touehTdBreensidispl ay
unit 90 has a display keyboard charging socket 89 with two nmetal - 25 -
tubes. The keyboard stowage area 87 is surrounded by the three guiding
rails 76, 77, 78 at the left, upper é?d_right side, respectively and is
open from bel ow at an opening side 88. Two slots on the keyboard unit 91
whi ch ar emg.t shown 1i1n, frhias ef bgﬁé@sﬁ%tb@e'\%&ﬁ ted d it dhericynyed gui de
rails 76, 78, respectively, such that the keyboard unit 91 can be slid into
and out of the keyb@ditd odt GhagecapeauBycsbringayeutfid csericsy side 88 is
on an oppesl t e sl dgd]qfusttr}%.t%!soggg%ggﬁgytg@e rddy e Ay ro%cffda*a%%tcatch. 103
is nmounted at a m e position the openi ng side 88. "The keyboard unit
91 is shaped |i ke abahewhesenkengthl extendsobstwieetetite,t wo opposite
curved guide rails .76, 78 en_attached to the touch-screen.display unit

90. Referr%%g o] Ff&ﬁuffrﬁﬁgSk%y%%%%dvﬁﬁvtO%igg%%%??gggxgUﬁé%board housi ng
82 with tmbyopposi tid 1sisdesceAs ashowrfiow Figd donddre twia yoFpasiche si des
consi st of an arched side 93 and a . flat side 94. The arched side 93 has a
convex profile that'SfatdhésPLRBSEbAEavRVSRape of the keyboard stowage area
87. WWen mssenbl ed jhogetherest Reckayboear g umhd Hn.can ke gl osely fitted
into the keyboard stowage area 87 as shown in Fig. 2. On the flat side 94,
whi ch is best seen dS$oFlgtes, Wikb FEgWresiicavities 95, 96 are distributed
over the +&A0th OF {eeevboar dnunih Ri1odNed Wodre. dgst £avi Lies 95, 96
consist of a first leg rest cavity 95 and a secon eg rest cavity 96 that
have general |y curvedoshapes! deshghkd tonfituoviern tdrel [dGweetichi ghs
respectively. The t I rest cavities 95 .96 are ities that enable the
keyboard unit 91 téﬁgéét 86%?59P3E|§55%h€h%1?%igﬁgiﬁﬁ*a<£§é-%&hen t he user
in a seated positi anan)-, 26 - Referring to Fig. 5 two catches are encl osed
at two corners_ of %gﬁ_keyboard Fnit 9 ﬁs ke goard | ocki.ng devices 85, 101
respectivety: A first ReyBoaed " SCWPﬁéf QY| T g5 Priovitded at one of the
corners that correspenRds st@dawResi thenp 8épd At fod SindisERIAY cunbt hocker 98
(see Fig. 1) when the keyboard unit 91 is received in the keyboard st owage
area 87. SimlarlyFuelséE6fd keyboard | ocker 101 is provided at another of
the cor neflsgB.th@é COMnesponRds st 0na ROsiEion fg the,second di splay unit

| ocker 99. Both the keyboard | ocking devices 85, 101 and the two | eg rest
cavities 95, 96 aressdcsiiplitedi miEhgths, pwkbehatildusth at ésaal Facktvi ew of the
keyboard unit 91. T r Si. [ ovided at a front side of the
keyboard unit 91, ﬁﬂﬁ%ﬁ‘%&ﬁqgelgg%?nggag%'in Fig. 4. Fig. 4 illustrates a
per spect i ey vilew ofiltlhes tkeykeardeunbtk9low Aarsd deorsareeinviivewer 80 and a

keypad 84 are arranged side by.side on the front sid 3 .of the keyboard
it P01 The s e e enbi thotPaiat 88 Khawt ST Aok Lo8r eun The

keypad 84riqicludes isaevenralateews etokeysisepsesentddreittierss of al phabets,
nunerical digits and various extra functions. The side screen viewer 80
provi des a touch- scm@err/@splay IeEi Caset L nd ekdeti-on. A bionetric device 83

is provided;nexy toitihesidessareepcybeuervB8l, 4 keyboandcharging plug 81
is located on an edge of the keyboard unit 91 in a mddle position. The
keyboar d &¥ar githg pllgsgratgs enolppofett¢ ngiei nst tehdtargrle oécéheabl e by
the two netal tubes gf.,the keyboard charging socket 89.

Fig. 15 illustrates a bottom view of the aeronautical
input/output device in a latched position,

Fig. 16 illustrates a side view of the aeronautical
input/output device in the latched position,

Fig. 17 illustrates a bottom view of the aeronautical

input/output device in an unlatched position,



The bionetric device 83 is used as a user recognition device for

aut hentication of users into the aircraft-based conponent of a flight

i nformat iwo 28ygtieam8 The flight - 27 - information syst @ecTiiB2dvesws4 n t he
Figs. 31 to 33. It is also referred to as "advanced m ssion display systent
(AMDS). The bionetric device 83 may be designed as fingerprint sensor and
may conprise one or nore sensors. Possible sensor types of the sensors

i ncl ude optical, capacitive and ultrasonic sensors. Passive and especially
active capaci tige senseispeavihdeitbeyadyant age ofc.keing lgss sensitive to
surface contam nations than optical sensors. At present, ultrasound
detectors are nore id@tud/iontensi devaad éonplexucbrpdrat nos idtiker sensor
Lypes butpprovide goadJohustngss Lgnsur]ace; Gongt L ans, Furthge sensor
types conprise a piezoelectric pressure sensor, a radl of requency sensor or
al so a thermal senswr the aateht her enbodi ment of the keyboard unit 91, the
keyboar d Pit coq%#g %%t%Sfin er r%géwsegggg %ﬁaagwgtﬁe%ﬁ side of the
keyboar d dﬁSing 8 i°ch 4§ ®sti PP acéessi bt e en:?%eLkeﬁboard unit 91 is
stowed on the rear isigde /ofutbhe desptayivnii Désenlhieekeyhadaridnynit 91 and/ or
the display unit 90 conprise neans for evaluating the finger print_and for
rel easi ng &h el ‘ect rild YS6ER 6 EhBEKEYBOaEt &° uAtt” I i1 KE TOPAYEE CBint i s
found in a fingerprig,tdatabaseqeThecbEpoprt i€ wlewice 83 provides a
recognition of authorised users. A master |ist of authorised users is held
in the aifl9ne?dat ddseB6 LRI ehPRrskcHhrected i aHenmiti cddt a assenbly 52
in the ground-base o] - T i.n sth i.n.dat a
assenbly 52 is syngﬁ%%ﬁpgggg&ftEe%Egeg?$§$%ft-:%2% ég?%é%ﬁg%eﬁéing
comuni cat i ons conredticbiest, 37 or the Bluetooth data link 222. The bionetric
device 83.wthin the keyboard uniit 91 of the aircraft- ed system 34 can
be connec %%‘?%?anjghL%%fE%'§t§b£§8néh%%%P?Eﬁ%% %ﬁew(ﬁgﬁimﬁisting of

aut hori sed users whermmpuadcessihhetdvtcpaf tdbased wysieme3boathe dat abase
on the aircraft-based system 34 na% ge updat ed and synchronised with the
ground- based conporéntt dsi f§U¢oRuAFEati ons connections 37 or the Bl uetooth

data |inkp222.24 illustrates a back isometric view of the
aeronautical input/output device whose keyboard
unit is semi-detached,

Fig. 25 illustrates a front view of the aeronautical
input/output device whose keyboard unit is semi-
detached,

Fig. 26 illustrates a first side view of the aeronautical
input/output device whose keyboard unit is semi-
detached,

Fig. 27 illustrates a second side view of the aeronautical

input/output device whose keyboard unit is semi-

detached,

Fig. 28 illustrates a top view of a touch screen display
unit,

Fig. 29 illustrates a bottom view of a touch screen

display unit,
Fig. 30 illustrates a back view of the touch screen

display unit, and



The aeronautic input/output device 70 conprises neans for evaluating the
finger print and for releasing an electric | ock of the keyboard unit 91 if
t he fi ngewoppimti4i78 found in a fingerprint database. Ac®crdBrg1/H30HN

enbodi ment of the fingerprint evaluation neans, an application and/or a
circuitry in the keyboard unit 91 is configured to read out sensor signals
fromthe fingerprint sensor 83 and_t£3c9nvert theminto a fingerprint inmage
in a binary format. According to a first alternative, the keyboard unit 91
conpri sesp 59f tyar e ;and/0r-2¢bkCHi £1Y WRI chrdsneondid qured {e %g@ttetmhe
fingerprint imge to the display unit 90. The keyboard unit 91 may

f urt her nof &9 cotrpr i sid lerwdrgpeison Aerhnserohraryrerdirdrm te thiengerphitnt i mage.
The display unit 90.comprises a Sggﬁlggt%g& spftware and/or circuitry for
eval uating the bionetric data, for exanple for the correlation of an

acqui red Fiqgetrdpri ntl fustmeatthe bi daetr erclhensord B3ynant o ff ithgerfpriioht | mages
in an authorized u%g%%rhg%to%4 oge%or the extraction of bionetric data,
such as minutiae and/or ridge d4ta%nd f or conparing the bionetric data
with biometric data in the authorized users list 24. According to a second
alternative, the keyboard unit 91 conprises eval uati on neans such as
sof t war e Shd/b TG AHOFy IESFTEREFGRL | AFEEheS ATyt tiited Five eval uati on
means mayd&ampids enRANschet biBg8ePLESESSLINDsn SHRSEQUeNnXtiagt i on of

bi onetric data such as m nutiae and/or ridge data and for - 29 - converting
t he bi onet+Jerarat d b whdla BenaPyaerRehahgectoriatl Kfehirashe Birkary nunber.
Furt her 0ak i I W§ﬁ£§tf i bi onetric
dat a ton?ﬁ§“3%§§|gg%ﬁhﬁﬁg9%ﬁ5$ﬁg$ §§%P@§§3§?t 90 63%%%?§ggmﬁ'eﬁpgpication
means f ordeonplar.i rhctsve thigometsr comdat ac wpa ht stidrad Hivenstamiec data in an
author i zed, ysers | 1 st 24.. Preferentiallye the aythqrized,users list 24 is
stored in @an encryﬁ%e format " I'n conput er r'eadabl e nenory of the di spl ay
unit 90 whichrgeatateid égsideyfehencenoved fromthe cockpit, rather than in the
keyboard unit 91. When the authorized users list 24 is synchronized with a
master |list of crew nenbers that is contained in the main database 54 of
the main daja assentpB2e ankyrdat @mﬁ@@mgﬁ@%mragapmi@m@he associ at ed
with the current mission data subset 57 is transferred to the aircraft 211.
The touchRr&tredh adi'splidy dniitl90tFahesi enscPotes W birguér term nal and
as a di splay,.panel.,1The feuchrseregn dispt@y +nd t5,30;d REQLRQr akes conput er
processing units, solid-state nmenory, printed circuit boards, and ot her

el ect r oni €0 circuinarasds st kattcard-conaect édspbaeachi totHerand m ot her words,

t he touch; e |. SRl [ h 9$$9 ' nct i,0 d i.s _installed
with an gﬁ%ﬁ%?ﬁ%bqgégigﬁi#%FErggﬁi%gt%u |%%2@%é¢u%ﬁé§£g%§§%'igéﬁions to
assi st t heoddhi-ghtremnagemgaty actiivboi ésrusderpakernbyche | ots. The
touch-screen djsplay unit 90 _proyides, a, repository for, nual s and

document s THET LRI TR ACRETAFL et A6 ng Mahbal s 4 it 4 dwp@rat i ng
Manual s, Neyigaddonaltdiadkesiand 7ot heerel egd resyisodacunent $1asswel | as
onboard applications 36 (see Fig. 6). - 30 - autonmate other functions

nor nmal | y torfitded hemfaltCychsGERSEE PoFP o7 et tHke- of f cal cul ations, or
functions normally conducted on the ground, such as flight planning and
preparation and presentation of a flight crew briefing package. Wen

power ed ups shewnt guchroddy éaénsdi sphag ani thoOtcommaTi tsstrestiwictlh van

aircraft- te d -oungd- b yst e 5 ntinuously (see
Flo 6. et e e B R R e de i T h ¢ he
keyboar d humigirgd. vite treeaBl betieoth. 97 resembles a slab with two

opposite sides 72, 73. The two opposite sides 72, 73 consist
of a display side 72 and a mounting side 73 respectively.
The display side 72 comprises a touch sensitive screen 71,
which is flat and covers substantially the entire display

side 72. The touch sensitive screen 71 is also known as a



The i nput/output device 70 contains an antenna 185 for receipt and

transm ssion of radio signals to and fromthe aircraft. The antenna nay be
pl aced atwoizbfierneam8 positions of the unit, so as to optipeiraB2oiivesissqgnal
reception in the cockpit environnment. Furthernore, the casing 82 of the
keyboard unit 91 conprises an antenna and el ectronic circuitry for

comuni cation with the display unit ._The antenna, the circuitry and

ot her conponents inside the casing 82 are not shown in the Figures. The

i nput / out pud, deyice 60 Myl Reludenthei gapabididyr t display video signals
fromthe cockpit or fromthe cabin Surveillance caneras. In addition, the

t ouch- scr@eps daplay ansiet 790 agHargsvachad t g Iota ivown)- dhet héakeyboar d
unit 91 t : r.d-gh i S i I t Q-t keyboar d
char gi ngv@pf%glgéa%l‘&?ﬁ%q%aug% Elgn gtehg8 %c?i%t? %%ovgﬁéoca%%ﬁegge%%ﬁhen t he
keyboard emitidious tecuwcdl pthecebhuédeaat oo f heh deydboand est ohage area 87, as
shown in Fi 2 - 31 - The input/qutput device 70 is fitted wi.th

uni versalhaslgfrioaﬁ tbhues %)lngorstlget?lgt rglil orf/l\??%?lrf%emr%genufgl TrEnsFer of
secur e el gciugni hgaica diettweenoa Bsermamdtthe 4ipuwli/qutaydewiice 080inThe USB
ports are used to upload data, _including flight plans, pilot briefing

mat eri al & R dd YVersi 6ns Cortél Hroﬁgkc%maﬁ "Ihd d6CGterts YThe USB
ports areialsoyused to downl oad data, such as a conpl eted voyage report or
engi neering data fromthe input/output device 70. The USB ports are further
used to | oad new applications or to nake changes to the onboard

applicati i Nyt i / ut ,deyi . ']_rgg;g/ t .device unit
70 utili s@?t%%&ﬁ%ﬁ%@%&e%&% ?é g%{ggﬁggggtrg%%fcs an(?%'ltjtecg'téltlgspi | ots
and ot herfuserks/, Hie tdiesplay screed Fparanfdet ewich hehmmesdheetand | ocati on
of a fi nger toucl wiotO iirrl1 itfsingi ﬁgl a¥8arga.ri'l'shee ﬁﬁiiitort tcar%rtaouglq %p}g di spl ay
screen 710 tH hi's |ngergs or’ wth a s%yIF%s Such that™ the touchssEreen

di spl ay unide@thd eceiawed 8, npttiehf eoe & heo pvl ©tisld aim Usigg 3t.hehenboar d
applications 36 (see Fig. 6) in the unit 90. The display.screen 71 provides
AnPi it i YRl crired Tod® RTGPHEL POREBREHEI T He § B BuTHar (489t co. 70
and user ssie t1e dpur-auiputsteeysceTHd. mduvi Iidal i keypadiathat is di spl ayed
on the display screen 71 and on the keypad 84 are user interfaces that can
be used te&HRIKE XN FdstiRrs t/RetbAboaf doapplitationssde HcomtRé f1i ght
crews. Fof,examp e d he keyboard unit .91 receives,d he ent resohennkhe
flight planning system51, or for in-flight reporting, or for nessaging

usi ng t hefais ct&f tHsasdd tdommuiPche b oan comnett | onst QY (se¢ HEitg. 8).

centre for turning on and off the touch screen display unit

90.

The keyboard stowage area 87 has an elongated concave pocket
surrounded by three keyboard guide rails 76, 77, 78. The
three keyboard guide rails 76, 77, 78 include a first curved
guide rail 76, an elongated guide rail 77 and a second

curved guide rail 78 that are sequentially connected.

In particular, the elongated guide rail 77 divides the
mounting side 73 into the heat dissipation area 74 and the
keyboard stowage area 87. In a middle position of the
elongated guide rail 77, the touch-screen display unit 90
has a display keyboard charging socket 89 with two metal



- 32 - The input/output device 70 contains the onboard applications 36 for
el ectroni c nessaging. The el ectronic nessaging sent to and fromthe pil ot
term nal wWo0i201170488e processed through the aircraft conPOmIB201/051854
connections 37 via the secure conmuni cation connections 21 to a

ground- based communi cati ons gateway 32 (see Fig. 6). The netal housing 97
is hernetically sealed for prot ecti_ng; its interior electronic conmponents.
The netal housing 97 is able to vviths% and repeat ed deconpressi on and
conpressi oL, | aie ik e reockBlhget Qrvh t st ands vard aldens i Rhkenperature,
and to withstand rapid accel erati on and decel erati on during numerous
flights. Theesretwldinsugiondso7 omakés theat oleh-seftoerimdisspleay waPhto0

i mpervi ous: t | ngr £ i qui h idd n he

t ouch- scr%le%é)’di Sp ﬂae&gcdﬁ”%?ygé‘?hsgtg hgéﬁg ?rg{)rgl g%ﬁgi% b Olé’r?g‘qt“%etsgggl i ng
fins 47, 8. dive reldegsoutn gheakegbuardi um al $oywhiat dras rhitglsholwer nal
conduct i vétjysf r uefef ic%i ent, q%%tergi siiggt i on. (;I'uhev acl urﬂ'.deu?aallllso;? 6f urt her
provi des struc Ul pr&ecti 63%and“has t he “venefit” of ]1|ghtvvei ght'! The
ext ernal By faceaft itha ywetsakhheust ngh&7ké go@aidtiedi i mia «zel edr ssueh t hat
the metal , housing 97 absorbs little heat fromthe sun's radiation and to
mat ch wi tHiNtBT S ol s ERERRBABE FRRYLdekPiTe CThe P A5F8Fm 97Si s a

conveni endpdd Atd arimd hat ikobds ahheppBds 0fE swid cdr 7ohe Thertpereaf the

t ouch-screen display unit 90 is fitted with the ONVOFF switch 75 which is
mount ed oftidre f L flor-mA7geardctablisedata t L h theGHpWwd Gt put device 70
on and off; 3¢ ORE swet ¢h73,08$,2 Lugl noyus background to aid users
when the coc B%tpgl\illlg ltoinng envi r oﬁmen?ai s poor. The top and the front of the
touch-screen display unit 90 is fitted with anbient |ight sensors 203 which
are used 1,0 -, 33 - automati,cal.ly_adjust.the brightness of the display
screen 71f}%eo kseu\‘lzstioaﬁ'u&éuélzlsi rggnrlngn g?bﬁagﬁlpenga c%a%rdiv%loosr?s in tﬁe cockpit. The
front of éhe-rpid ddetveram nak trbt oPobase t wortdDsgildeghtaian trtei, ng8di ode) 160
in the fro}gnt surround. These LEDs. 160 are used to indi cabf,e to the flight
crews that & rfe's %f“othér "PHFEBT At Toh HaSP e Hecel ved byt hEY

ai rcraf t -based; conpanentkcaRdai-s avat! abl €oh®F i ¥d LW NG Iy tdde nblisght crew.
The onboard applications 36 cause the LEDs 160 to show di fferent col ours
and fl ash?hg'siequeic €Prosi tai Flepent AfresRage 1y pelsd- The t6oltiRg fins 47, 48

take up heatodramdihe melals;heusieng, 94 andy conducds ofnd adisaate it gko_its
surroundi ngs. The alum niumalloy that nmakes up the netal housing 97 and

t he cool i My Tt AT hed sfiget Rer heahancesvérearr@f slsi padtatomadwéeso thes hi gh
ther Ml coneual] Vilabe Hie BLUTLILUNLA LOY,1Se &l 88, 140Nyl vel ght so that
it hel ps to reduce overall weig of "the I nput ouatput evice 70.

assembled together, the keyboard unit 91 can be closely

fitted into the keyboard stowage area 87 as shown in Fig. 2.

On the flat side 94, which is best seen in Fig. 5, two leg

rest cavities 95, 96 are distributed over the length of the

keyboard unit 91. The two leg rest cavities 95, 96 consist

of a first leg rest cavity 95 and a second leg rest cavity

96 that have generally curved shapes designed to fit over

the lower thighs respectively. The two leg rest cavities 95,

96 are cavities that enable the keyboard unit 91 to rest

comfortably on the thighs of a user when the user in a

seated position.



The curved guiding rails 76, 78 and the el ongated guide rail 77 provide
boundaries to the keyboard stowage area 87 for receiving the keyboard unit
91. The twochtigmrzen di splay unit 90 can charge the bat rergBimgbiies4 he
keyboard unit 91 via the plug 81 and the socket 89. The keyboard | ocki ng
devices 85, 101 and the input/output device |ocking connections 98, 99 are
connected to each other in the asse %eg position. These | ocki ng devices
85, 98, 99, 101 hold the keyboard unit 91 with the touch-screen display
unit 90 tggethemsad haly the inBUtheuhpyt ; device Jldq -a34wo Rasnargonpact
slab form such that the keyboard unit 91 is flush with the netal housing 97
in the assenbledgdsiaticonnithélagselibredetaple?outptevdedsc@57018écupi es
little sp in .t OGKp: T i t VA 95 a h econd
ey rest BauTy B8 o The Eaybogyd tntt ST proviae & yonar & contact

regi ons far drocati nget herkeyboahdtunptr&dpomi® o @ lwtsig ikmeeds. tWaen in
use, the keyboard unit 91 .is taken fromt di.spl di.spl a nit71 and
fosts on tHe L RGRa S THe BPrBET The Yoo Ty r Dst it iced 255 e ser ve as
| eg restsudor dayisngddea vikeybaardeURetbOdrd | etovayd he-qai 180t." s t hi ghs. The
two leg rest cavities 95, 96 prevent wobbling of the keyboard unit 91 such
that the Piloteclan Kar&cR St E5VROPF At +BF 1Y of * Hatsh Bty edTRe si de screen

vi ewer 80500 Hde keybeard Wik 9haprovidespeuaddi td gnali tdicspbay tacea for
the pilot. Wen typing on the keyboard unit 91, the pilot can view the rows

of button¥cemd e Sdypadned andehe’8i decsleriden ke BA oSkt aneousl y
wi t hout t#%iﬁﬁﬂihgivﬁﬁﬁda.%F@%ea%QX fromihe &%Xﬂ%%m?%w,E%ﬁﬁ%k@||y1 when

t he i nput ice unit 91 is nmounted at a side of the pilot, the

pi | ot canviedd e magesgon Sthehsdicdelstrneenavéewerbd8ik direectdly throt | ooki ng
away fron%gigbgggﬂdgath%ﬂds. In the nmean tine, the pilot can | ook at

i nst ruments’ i n front of Hi m without having to turn his head. The bionetric
devi ce 83 enables applications within the input/output device 70 to
identify authorise

dat abase T (R DAL J6ed s JECRRISH Sh yehr oMol With the |
keyboard unit 91, which can be better seen in Fig. 4. Fig. 4
illustrates a perspective view of the keyboard unit 91. A
side screen viewer 80 and a keypad 84 are arranged side by
side on the front side 93 of the keyboard unit 91. The side
screen viewer 80 is also known as a display screen. The
keypad 84 includes several rows of keys representing letters
of alphabets, numerical digits and various extra functions.
The side screen viewer 80 provides a touch-screen display
for user interaction. A biometric device 83 is provided next
to the side screen viewer 80. A keyboard charging plug 81 is
located on an edge of the keyboard unit 91 in a middle
position. The keyboard charging plug 81 has two projecting
pins that are receivable by the two metal tubes of the

keyboard charging socket 89.

The biometric device 83 is used as a user recognition device
for authentication of users into the aircraft-based

component of a flight information system. The flight



- 35 - input/output device 70. In particular, the biometric device 83
facilitates access managenent and control. Users firstly pushes the on-off
swi tch 75weaotihias278he i nput/ out put device 70 i s power edPap/IB2o1t/03mad of f .
The pilot can take the keyboard unit 91 out of the keyboard stowage area 87
when the input/output device 70 is turned on and scans his fingerprints via
the bionetric device 83. Upon conflr?@ng an identity of the user, the

i nput/out put device 70 presents its Top-|level graphic user interface and

t he keyboat#hMpiti 3l Semaniicates Wi th the toyuch scrieemndi spl ay unit 90.
Both the display screen 71 and the side screen viewer 80 are ready for

recei vi ng2isputsf sirna thee agut'hovipseddpini o3 ion rdidielaieavationeg, the keypad 84
al 1 ovs NEnd NOMIResRial 1 £0KeY L N L8l MBS Sp0es, iy camands.  The pi | ot
can shut down 't he 1 nput/output device 70 § entering 1 n specific conmands
via the ke&ybpare iuri tse@boar aby wsiyngotnbel on-ofd ewittate Fenstire .keyboar d
unit 91 can be sl otted back int e keyboard, st e _ar.ea- 87 by follow ng
t he curvé%aﬁﬁﬁkﬁ?r%ﬁ %§r7%¥p?§ 8? éﬂ? The“w eﬁP%ﬁ%ﬁ%é§%ﬁéFﬁ”unit 91 is not
requi red dsadiselvelked etitaetkahlie sahebrd03pad hdy awsd wher Qushed by t he
keyboard unit 91. When keyboard charging plug 81 is connected to the
keyboar d %ﬁﬁﬂ%ﬁrﬁf@ﬁﬁﬂ&%V88§?nFﬁésr8?85& QbR A EN T frorddes such t hat
it uphol dsedheskpyhoard tunistir81 censbaeathea keyboand stonage 1area 87. Wien
in position, the keyboard | ocking devices 85, 101 are attached to the

t ouch- scre¥ T edrt IFGERICAG conhéetPBhRd 98t COP BUGET G Fstr <t Ke tReyboar d uni t
91 is hel did V. i t ouch- i,.spl unit 90. - 36 -
Figs 0o L1 T UstT Se aragrars VAT eh 1 [Ustrate vorkT ova et the

aer onaut i gabvidpwdcutpiusdeeisce tF0stakeng ¢ondl bicgountFuarthaat hor i zat i on
via the tgégmggi§ q§yk§e 83...11 Fggs©e§e-t%% ﬁgqigug @g%g%ringicate t he
use of a tradio ik and/'6r "6f anPexf8rna né%ﬁ%f?, such as the internet.
The dat a fdow nerudrhg rsadisorl brkadsot hetextres nadermeinork is protected, for
exanpl e by encryption. An aircraft based system 34 conprises neans for
comuni cating with a ground-based system 35. The aircraft based system 34
conpri sestd he Midtdtert @bodahedevbeetRO kbgbodmas @i tonpgargdrai n conput er
(not shown) with aircraft-based comruni cati on connections 37, and bionetric
devi ce 83kev@ithpiiti/fotlpgrmgevree 0L HRIFHREEIT tPMiGth Sohisdard Tear

side of the keyboard housing 82 which is still accessible
when the keyboard unit 91 is stowed on the rear side of the
display unit 90. The keyboard unit 91 and/or the display
unit 90 comprise means for evaluating the finger print and
for releasing an electric lock of the keyboard unit 91 if

the finger print is found in a fingerprint database.

The biometric device 83 provides a recognition of authorised
users. A master list of authorised users is held in the
airline database 56 which is connected to the main data
assembly 52 in the ground-based component of the AMDS. The
Data in the main data assembly 52 is synchronised with the
aircraft-based system 34 using communications connections 37
or the Bluetooth data link 222. The biometric device 83
within the keyboard unit 91 of the aircraft-based system 34

can be connected to an onboard database which holds a



applications 36 that allow users froman authorised user list 24 to access
t he onboard applications 36. The onboard applications 36 provide
appl i cat iwo 20utipur7’s 22 of the input/output device 70 up®aTABhOPFISHL | on 23
by the users of the authorised |ist 24. The input/output device 70 talks to
t he ground-based system 35 via secure communi cati on connections 21. The
ground- based system 35 conprises an oper ations centre 31 and a ground- based
comuni cations gateway 32 that are connected to each other. The
ground- based system3e Hos-icenngeted LRoahsline-operatd ens-33 rand ot her
external agencies 26 via protected data flow 21, which is secure
conmmuni catd B coffiedt i3dn. Tke dgtebndebas edh syt e85 ik sgids 6 YeshaMect ed to
airline d i aLanase W Lh.aHthor Lsgd, user, |d sf, 24 a0d other data
sources 2 \%ag\f;t%e Ug)r otected data lf.i}:ow %% Tﬁ%‘?dat aggtefse v(\jn'athsaut hori sed
user |istc@dpondrg otdhery datmauhiopttihesacohnaet data 43 ar eheol | ectively
known - Sgld aosoahi rA[aitne ﬂ% aggﬁe 56. Accesses to the ground-based system 35
and the inpu?tiott Jt* devi'ce may be controlled by the use of a bionetric
device 27. The bionmetric device 83 is used for permtting only authorised
users to %?i n access to the a/.i rcraft-based system 34 of the input/output
devi ce 70TPTIREBIGHELT ¢ "8&V €8BI pfiovi des’ Grf THter s &' Fer uSérs to
insert a &igidalis gnat urieqieht grdaeugeat soor-otdeyi fmter icalegener ated by
onboard aﬁ%l cations 36 contained in the aircraft-based system 34. Onboard
applicati K 360 iickevkle rdsenst 8h df ghtal T sigmaturiet ael deends o
exanpl e, an: ORerakl nalgELialte Phanot Oy gensl ahadhdddie Jd ight pl anni ng
engi ne 51, an aﬁLolg%agﬁlegt and a Faeigfc%dernﬁi crﬁ%my al s0 be gener ated by
the flighfiplamiing envgilvet3bnusienagst hen capreld @ttiiom taowl/B0aof the flight
pl anni ng engine 51.. Fi g. illustrate e.use of. identification data from
Phe bi onet 1L et a8 690y oSRBaaPd abp! | batt ore Tl A heh Sehe SeBpe of
this appliseatdonigadisgiftrald yhei gnededociunenicrogonTess agel ref exsveata
docunent or_message ich is derived from ifconten and a di %i tdal
si gnat ur et"¥h Pert ic HATSPRENGi GREEF P ghatther Mefer A6C4%Gi t al
represent@ i Hneiofs @ NitRRLkiGel, deAti kéehosHe st raw data ielesa sensor or
characteristic features of the raw data, |ike mnutiae. Generally speaking,
t he digi t%@f_ﬁf‘@d?ee_saé}ﬁ/&ﬁ _§ﬁric§l(§éfii Wé_éldfl_rb?n ¢ el B Wit i Sied]énttihﬁi er and
al lows a wnigue,di st !i%tgle%ob;%@esmswgyrva@ 0. Ot dgast-qaydisti nction
with a high probability of uniqueness. The digital signature may sinply be
appended b ndie foorttemmore obtmairhsa dhgiyvatign sieared docwmemyptingan
enbodi ne Of . ratin a [ RE i gne o t., sh val ue or -
38 - ot hg%h% y%er%gefr}%crﬁéc gﬂ“%gites'”ggﬁefggg]g%afr%?ﬁ?h%pccgj%er}ﬁtse%n%%fromthe
bi onet ri cevalert farersofithereashdvyakueirsuency yptedwd tuntanpr ithat e key of the
alreraft and the engrypt od hash yalug.l s  focl yded I the dogument.

acquired fingerprint from the biometric sensor 83 with

fingerprint images in an authorized users list 24, or for

the extraction of biometric data, such as minutiae and/or

ridge data and for comparing the biometric data with

biometric data in the authorized users list 24.

According to a second alternative, the keyboard unit 91
comprises evaluation means such as software and/or circuitry
for evaluating the fingerprint. The evaluation means may
comprise means for image processing, subsequent extraction

of biometric data such as minutiae and/or ridge data and for



An onboard nenory conprises a |list of digital signatures as part of an

aut hori zed users |list 24. The onboard nenory further conprises a roster

dat abase wbabiispersfi es whi ch crew nmenber is rostered fecTaBapeesbisac flight
| eg, or which persons generally are authorized to access or sign (e.qg.
engineering staff). An identification neans is configured to conpare the
stored signatures of those crew nenbgrs which are rostered for the present
flight leg with the acquired signature and to signal an identification
success idothe-acaided icgaaturegpal chess W th one, ofc the gt ebedasi gnat ures
of the authorized users list 24 within a predefined accuracy. The | oad
sheet andsy@adihg iMisEmyctivehs r46Far ehgenerat edhaudiqipdatca uedii Ag from a
flight plggﬂj 5 y Lhg.a I i t i.ch is also
known as a cofr‘&gse?yﬁegﬁ% .OQAtsgtﬁHgggoﬁg u}gly%ﬁé%]?{ht hagaoéfu%%o\r@lgati on process,
t he aut hotisedhsoutrput X0r.oMhandonboayduappl YCaterar 39mmy be transferred to
the ground;based system 25 using the alrcrafl: hased commnications

connecti ons 3 IR CoRNEEE €687t KRG 6tihd- bas e Ebimini CatTond gat eway 32
for distritbitddmicameainild detapenabhonstiandi oddersarseris stsizag prot ected and

secure comuni cations channels 21. At a conclusion of the work perforned by
one of th%r%??dbeé}tdladﬂﬁ'i &&E 8H§_h§6,l_z?ﬂeu%%]b%a¥306ta§pﬁ i‘GatStorese r Vi des an
appl i cat i on-optdud f%%mathgnaaphbﬁ%&tgﬂ UL pA 1 nafodhe s 3@ - application
36 may require authorisation 23, before being transferred to the

gr ound- bad et bperdtitontd ¢@nrhec8lnoTheaalit Nove SERTVIFRI HF ddfinected to the
aut hor | sedbuiger | I8l La.8NSurend Usekol sy ALeRerdy, quidiorised. The
application output 22 fromthe onboard applications 36 Is transferred to

t he oper atiomciersd e1s@l,s Whisth2itsia panthodnited gricund- beseedrsystsém 35. The

ai rcraft -based compni cation Gonnegtlons, 37, enable. fhe, transter,vig a
gr ound- based comuni cati ons gatsevvay 327For T4i st ibut ontto arrline

oper at i onshanth iot it ausesenbliyvng2 pr oh egt €dt antl Geciner cemmdtisC ahii ah
connections 21. The autharised user can use the én Ut/%:fft purL5 device 70 for
data ent r3" 415U DEedt Lo "Gpdatf ES" 40" §UETH A at4 or ’adding entri es
into a Defegtstog39.td ehemakirhgakn-phight reports, or for general

comuni cations. The flight crews can access the keypad 84 and the bionetric
device 83 of the keyboard unit 91 to operate an onboard application 36. The
onboar d fhjght,,appld Gald,0Rs 3629 §,2€CE5SEh L Qugh, dihe Jnput / out put devi ce
90. The onboard flight applications 36 register and record details of the
flight crewspwufarerteanyd nadt hodi sat podl2B81lyy acatrel bilGretiduchderireenss.

Per sonal | r mat | tail f flj [ re. .ackn dged and
transfer r%{gﬁo&ﬁjenolg%r ?t?n -nl():g)s],f Hr%g%sm#"g&?%% g%(feesv\%l?l%f%\\%tg’the

ai rcr af t - baset- camumeratiyongréohaéct i oosi 87vodhds graouncthased system 35

recei ves the personal, i nfornati etails via secure conmuni cati Qns
et o R O e L ot ST 1 e 5o 1R s gn- i n
procedur eo28+ vt rHene ctk-awsepagegest 1 sy sirem o fHdghlonguewsgof an
aircraft. The sign-in procedure 28 is used by an airline to record the
flight cr@ﬁ%cwfbﬁjtésﬁdoflsa l1nlsitﬁllrt1.edAWit]ZlOé“-1 PRt fofng r?eysftleingﬁtorcrems on

duty, whighis hehddinitheiauthanisedousesirld sl 24adS A Qveded ;Byran
airline database 56. The authorised user list 24 relates to aircraft
schedul estanagravergf agitioriafies dodgrtakes Y phkotfd i ghte droavd,-sgrngest her

i nformati r i.g rew.r.aster prld i r-mation is conbi ned
with inpu(?{]?éloa%{nol{rhetr E?a ar%‘ﬁ’ggr%%e% ggp?—l—%tﬁ%@% ef%:ir&nﬂ atla <'§1—jsn§l and

synchr oni dechmgrtths time laidriowaltirbaséd Systeni B34 Nsiuwgl ,he lggbundrbased

communi cat i ons. gat epay 32 and Lhe, aireralf;based, pormunl 3t 9ns gonnect i ons

documents as well as onboard applications 36 (see Fig. 6).

A computer readable memory of the touch-screen display unit

90 further comprises purpose-built software applications to



The aut horized users list 24 may be upl oaded to the aircraft based system
34 or it may be generated by an onboard enrol |l nent process. During the

enr ol | mrerwoppucesss an onboard enrol | ment application u®es/IBzXIHFIOBIM t he

bi ometric device to generate a database entry. The enrol |l nment application
provi des a password protected entry of crew data which is then used to |ink
the bionetric data to the crew data gr?d_to generate a database entry. The
enrol I ment may be further secured by the prior insertion of a physical key,
a magnet i £, €@ Olorddongher i8R s0nbeaL d1 enk ol duenty imnefeases thenusage
flexibility. On the other hand, providing the bionmetric data exclusively

vi a encr ypt et d@mrransicoddserréfeasesut hel eeurdt yiurkgrica sgreand 1Based

enrol | men a st 1 an irline offices 20 may

provi de eén?%% rreegl{ %g%}ﬁ%c?? ?8?}}5&’a%ghﬁe%%sg%%%g%lu%ﬂeﬂggom%r# cation of the
bi onmet ri codatarathhen kinghptreisendeviice 88 al Sbigrovwimes kan eddeogss restriction
whi ch restricls. the dccess La the pirerafl, based svstemof the ANDS to

aut hor i seitf USETs. e l?eyboard gnhi t79152aR b =oAL T Foced by i'nserting

t he keyboasihumidat@®k witth theadirsphay-basé@1lswstdy 34/ piny aa geonmard i nto

t he keypad 84, Thereafter, the keyboard unit 91 can be unl ocked agai n by
provi di ngP $ecOGTiFane BRorBLPHE ¥ bttt e 1D t He &Ph&ré%oﬁjic@"&é\ﬂe@g 83 or by
typing a passmor didint oot e rkeypadoffun Therdocki g wlate o the ukeyboard
unit 91 nmay be provided by a nmenory state of a conputer nenory inside the
keyboar d %ﬁi‘fl@@“@r Hlysit@etihe display unit 90, by a switch position or by
a lock state of a nechanical lock. In order to provide the unl ocking
functionality of keyboard unit 91, it is advantageous if the bionetric

devi ce 83Thf i tkeyleartd deniice910i soateessi bt eenviliema N kéyloard unit 91
s stored.in the displayynit. To Ehisqend.;the biometif ¢ devige 83 and/ or
addi ti onal " i onetTic device may beé provi ded Gt e back side of t he
keyboar d amtdrflt . AlHeeramateinvel yiayt he keybeara: uniifSlenmypddve ohar ger

di mensi ons t{]qan t he stomagge area_at .t he_back. of the display ,uni% such t hat
the bi ometti'c'SeHsdr i §Fi FP JBE&8STBI B THETH bt T *$enddr '88 may al so
be provi deskn @ ParitroMriceh .canrbaepubled omd f1omd e kgyhkoard unit 91. In
anot her enbodi ment, a bionetric device 83 is placed at a side of the

di spl ay Uffo@rbrurdtt tHe coBpréFethaendispray® uiiid OB Ctmiins pl acement can be
seen in Fig-.2%FiQr 8ddlusthates @i ceMPid ali 9 pf agess ©f angi gned
flight plan. After signing in 28, a flight crew constructs an operati onal
flight plantgORR) sl g riche togbearddoappt | catw@nsn 36 iofs itdse taier cr af t - based
system 34._The fl4 ght crew truc ap. tional flight plan using the
flight pl %ansn{hn% ésjy%[qeem‘ﬁg% S&%ﬁ%hﬁﬁt %ﬁlesgls&(ﬁ:)%%'ul ation tools accessed

t hrough the input/output device 90. A digital - 42 - signature is appended
to the o ut, of the flight planning syste 1. The flight, crew uses an

bt hor | Sarbor S o ST afer 1P CTate] LaT B 1T A Gt a

si gnat ur eqi en; theicdFR ihas 1beenofr eper tycapi hosd sethnm tde GEBiqand the
associated air traffic services flight plan (FPL)) may be sent to the

ai rcraft TONMMN GRG0 "€6R[ect i ons 37 for transm ssion to the ground-based
comuni cati ons gateway 32 via secure and protected comuni cati ons channel s.

In addition, the touch-screen display unit 90 charges a
battery (not shown) of the keyboard unit 91 when the
keyboard charging socket 89 is coupled to the keyboard
charging plug 81. The plug 81 and the socket 89 are
connected when the keyboard unit 91 is securely received

into the keyboard stowage area 87, as shown in Fig. 2.



The ground-based conmuni cati ons gateway 32 further transmts the output to
airline operations and other organisations 33 using the secure

comuni cawpansl/lageecti ons 21. The output is further utiPCraBzibysiesl ect ed
external agencies 26 who assist the airline operations. The flight plan is
transmtted fromthe ground-based communi cati ons gateway 32 via an
Aeronauti cal Fi xed TeIeconnunicatign?lhgtmork (AFTN) or an Aeronauti cal

Tel econmuni cati ons Network (ATN) 44 10 air traffic services and fl ow
managenenty A 45, f RAUIUtNGetheel RHOL BBEL Ofeq RiO:n YddJstnates ikhe
generation of a fuel order 30 fromthe aircraft-based system 34 by using
out put t akeh (YIS et ithht plaani AL syRe emBial whiatsfiss @fpaercusk t he
onboar d i j; ) i gh anni Y u .t he-gal cul ati on
tool s fo?ﬁg% %ﬂéﬁqﬁj&%%nb-agﬁgﬁ%b gf{l?gglgﬁég%ée @garﬁj;u% ?ji%giﬁ;clg 'Izﬁé

cal cul at i e €l oys toptare saeidohot oplsaéldafat hendlugghty @gllamghitng system 51

to obtain A fore .a]{:ccur at.e .estimate of .t he rga\cgl%el ed fuel Ar}ot her onboard

| . ief 1 ' .
applicati n 36 ot ebarllrecrlgfgt mﬁa%aasfﬂstu urt'her 'iakes a cal cul ati on

as to themmirdniof rfanelaltshahdt Hecamnest af t Tieadss tiwhes l-aadedswi th after
consideration of the fuel remaining fromthe last flight, in consideration
of the rotte drft P Loadsgatay e SEFCEP onsCOFPR Lo rdyms (e r N ght i s

expect ed &0y BxRerigNcRtal ke cankaar dnapp) beatiOnofi dhe @i rekatiabased
system 34 constructs a fuel order 30, which shows the anount of fuel
requi r ed, PAnes tde |Todaticangsef thelapdcraf tahhbr@ e s wél tosMegebe | oaded.

After the rder.,30 e - oyt i r hori ses
t he fuel %}ﬁ eresgotq%yth%pgg% ialr%g gpg?g?%gFgéslgg%%til}{raeg}itéog%hpéﬁf/?eﬂltggtrtder 30.

The flighdexcrew ises the authorisation 23 fromthe bionetric device 83 to
apply this digital signature. Wen authorised, the fuel order 30 is passed
to the aircraft-based conmmuni cati ons connections 37 for transm ssion to the
gr ound- based ogmmufducatutode vgateway t 320 viiai 1 hee s ety elicpmayniscatieans

ti 21. Th d- based icati t 32 furth
Cransmits {He® FUSIE GHAGE 8066 CHE AFFIi i BperatiGHb Hrd lothr ™

or gani satTensy 3P e asehefiuebhhngeagent t s gige dd1e- S G & ARIYAI cat i ons
connections 21. S . .

of a finger touch within its display area. The pilot can

touch the display screen 71 with his fingers or with a

stylus such that the touch-screen display unit 90 receives

inputs from the pilots for using the onboard applications 36

(see Fig. 6) in the unit 90. The display screen 71 provides

an intuitive interface for interaction between the

input/output device 70 and users of the input/output device

70.

A virtual keypad that is displayed on the display screen 71
and on the keypad 84 are user interfaces that can be used to
make entries into the onboard applications 36 from the
flight crews. For example, the keyboard unit 91 receives the
entries for the flight planning system 51, or for in-flight
reporting, or for messaging using the aircraft-based

communication connections 37 (see Fig. 8).



Fig. 10 shows a conpilation process of a | oad sheet 46 according to the
application. The flight crew generates a Load Sheet 46 and Loadi ng

| nstructiwoxofwiam78he aircraft based system 34 of the ARD®IBO1UBIING an
onboard application 36. The onboard application 36 uses the optim zation
tools and the core system 60 accessed through user interfaces 58 which are
accessed through the PTU 90 for the 'prt of additional data required. A
conput eri sed Load Sheet application in the aircraft-based system 34 nmakes a
cal cul atipfe as,ha theRlracerept ob thecload o the @ dLrafh 125t iwhth
respect to the locations on the aircraft 211 that are to be loaded in a
speci fi c Wayfor elaptropdrameeragsadi nThdee Loaldr Shieetnemsd g B6adi ng

| nstruct | ons, 46 4. 5Py ded by (LbeiaLil Lie: I8 abase e U LR e kpoWN as
airline data source via the secure conmuni cation connections 21 to the

gr ound- bastesl systremt3sonline ikeadoSheetnandt Loati 1g Wistthectsieonged6 enabl e
Ca'CU'atigqnﬁﬁnIJ“%{%ED%QEnOEtEg%S|9§dtf0£ t{gﬁgglgggﬁ and where the | oad
is to be p?acedl, or exanple in Wwhich (I)oad?ng corrparetmant in the aircraft,
whi ch al seorimkeiscd titod sC @Rskedaratonstberogt pat. from the optim sation tools
of the flight planning system 51 and the fuel |oad calculated by the flight
pl anni ng system 51. \Wen the | oad sheet and | oading instructions 46 are
constructegh dde If lHghti ner ew adt Rerhsescihey | aath sheelr anddhe iheadi ng
instructions 46 by appending a digital signature to the | oad sheet and

| oadi ng i st ritSoes £6.eCtheNiri gArPeren appliesnatiel aduseridsat’i 66 23 by
the bi omelyie devia B3nAbelathe auLhpEisalian 2% Jdi.load-aheet and

| oadi ng instructions 46 are passed to the aircraft-based conmuni cations
connect i onsr 3ih fidre tacarkerits sitonwioht hengr oamtk biased igommupiecatiuons gat eway
32 via the(§quret:o a_nicatL@ns connecti ons 21. Thgﬁga%pnd- ased

comuni cations dgteﬁ£§¥§br€3% hér “transmts the 1%%? feet” 38 andt he

Loadi ng Imst¢tgtd ailidbtisa The akbrkineoopernat $ dnsalard totcheouahgani sati ons
33, such as the(ﬁfa mast er Qr RanEﬁAﬂent usi t he secure gpnnugication
connect i ORST L FiF 1 WHidwe Ot FBPHAY At ehante 5t H B&tEctCLog 8¢ “ccor di ng
to the apphdcal iteselhe fhiightaceanoadds eaten-esc ARt aiadefeehikog 39 that

is held in the aircraft-based system 34. The Defect Log 39 updates and
records d&f ecﬁ%t}hfq}&ﬁ%@lahﬁélstlpau%ra%iir‘él?%lfeﬁoqlll.n@r%ﬂ@r énti 461y, entries

in the dalabaseargods LeMved:AiuRVEI W | tHeN: by, NeW fNtchic8$a1- 45 -
| nstead, each new entry into the Defect Log 39 is an addition, thus

enabl i ng ewetscttivMivewoa edipléecetr beor ddofs Bvaent®:. MErberdsimghiitihe i ght
crew upd ect . usi i r ypa r onscreen
keyboard%%ﬁh%ggiﬁgﬁgﬁ75#§%F§%Ss%?ggﬁgg%$f1$é§%%§$%%8l%g§ﬁ§%sigﬂg part of the

onboar d appleat icohs i36.twkelinghher Moeeexthendef oct fdag 39 they neltsad recei ve
automated entries jnto the Defect Log.39 fro i ck access recorder (QAR
or Trom Ok L UhEart S7Arang. Tonancohatberdet Tt SSDaE Baen updat cd. ¥ he
flight criewdmyy aut hyds®saniypdat Be40 tooh hendefacts Le@i32 iby, appendi ng a
digital signature to the Defect Log update 40. A nechanic assigns

prioriti st tHe "Beéfec tEEGCENEPIL ST 40CHEBE ofe e tIREPut neans. The
assigned priorities depend on the severity of the defect. For exanple, a

defect may only effect the general appearance of the aircraft, it may be
schedul edMoreragainm @7 tilse anertveppert upd 2 yLowi ttHiat apidedéber pitned ti ne

peri od . Ne, next Al T RALt (o, LimerLat el v, AN a0t Ly whigh s gbgded as
i medi ate repalr nay require premature [anding. e ‘nmechanic provides a
bi omet ri cid efatturee ol thherhlei ONEDFFCsivdent i 75 cation inreamsinteiccloni $heonvert ed
Into a dléﬂgé%oﬁﬁ Ef%ggfﬁgl%gegftghgughogﬁériéﬁgé¥gd¥§%t device 70

on and off. The ON/OFF switch 75 has a luminous background

to aid users when the cockpit lighting environment is poor.

The top and the front of the touch-screen display unit 90 is

fitted with ambient light sensors 203 which are used to



A digital signature is derived fromthe digital representation and the
digital signature is stored with the database entry. Alternatively, the

di gital rwpresentzsi on is first conpared with entries ofPCanBzutl/hiiwi«zed
users list 24. If it is determned that the digital representation
corresponds to an entry for an authorized user for grading defects, the
change to the Defect Log 39 is accgp%§d_, a digital signature is derived
fromthe digital representation - 46 - and the digital signature is stored

wi th the datahase enty wAscAther palgrubbos i satimn 23p1the sbeteat 7hog 39
may be passed to the aircraft-based comruni cati ons connections 37 for
transm ttiqguid tthe @grourdnpgsédlcdimiihi tat $omdt gansvayr 32evia the secure
communi cat i .connections 21. The prioritized entries in the Defect Log 39
are used for 'various purposes. According to one enbodi nent, a predeterm ned
nmessage is generated froman entry, depending on the priority of the entry

and t he edetermn nessage. i s _sent _automatically. For anpl.e, .t he
predeterpnf}hee rrroenrsgsei%cej tr}rlgypﬁgoéi §8Fr§§/ré ?olﬁmftﬁei@ﬁ%apﬁyatywod&\?%e@fggrt_it may
be sent taniteirgy alirdlesySttemid5rhenfaonods it esiedboatiamentiEoan 160boar d

application 36 may require a digital or other signature to be entered
bef ore acteptiifyg & dg‘djaltcétGZth Chhet DefREt 1YY 39 2 iy MeFFadF| GStrates a

front viewfr amddust/iot ndevibeen70e¥btfe@ batieh 4.crEhe hakeh 104 is a
sw vel type catch. The input/out EUt device 70 conprises a touch-screen
di spl ay wtPTTHENEg Keybyardaart fo1 Yhatlng fusseniflledhttogéeter . The

touch-scr i It : dj y r 7 r,i acting wwth a
pilot. | nﬂg{g&{&l%{&%/ﬁé@gelf%galggéu%?t b%%?st}?ﬁ:d%g% bl]eﬁhdic %é) tskﬁ:ltg%{ ouch-screen

di spl ay umiffé®rsuchlichats andatdhshodgi seqisidde zir bbthfemenki gs. 13 to 19
show t he r1[‘1easst(_jenei nt%pof t he keyboard unit 91 in the keyboard stowage area 87
of the di sp? ayg unit- 90 usi ng a latch 104.

The cooling fins 47, 48 take up heat from the metal housing
97 and conduct or radiate it to its surroundings. The
aluminium alloy that makes up the metal housing 97 and the
cooling fins 47, 48 further enhances heat dissipation due to
its high thermal conductivity. The aluminium alloy is also
light in weight so that it helps to reduce overall weight of
the input/output device 70.

The curved guiding rails 76, 78 and the elongated guide rail
77 provide boundaries to the keyboard stowage area 87 for
receiving the keyboard unit 91. The touch-screen display
unit 90 can charge the battery inside the keyboard unit 91
via the plug 81 and the socket 89.

The keyboard locking devices 85, 101 and the input/output
device locking connections 98, 99 are connected to each
other in the assembled position. These locking devices 85,
98, 99, 101 hold the keyboard unit 91 with the touch-screen
display unit 90 together so that the input/output device 70



- 47 - Fig. 13 illustrates a sectioned view of the latch 104. Fig. 14
illustrates an isonetric view of the handle 106 of the latch 104. The latch
104 conprweestiaiimsdl e 106, a stacked di sk spring 108, a&od/IB0tesagsn socket
screw 110. The handl e 106 has a semicircular portion 128 and an el ongat ed
portion 130 that are joined together. Both the sem circular portion 128 and
the el ongated portion 130 are firmy geld i nsi de a pocket of the bottom
edge 112. The sem -circular portion i 8 has a hole 116 such that a shaft

118 of the,scsew Pagses rbhrodghnt hes holge 116 1and-d sinser ewedsi nto the
bottom edge 112. Between a screw head 114 of the screw 110 and the

seni ci r cuf BistporitiforkhE28etehe hotiaéRadodi sk Sl i ap 108 4% neelid iaround t he
shaft 11 Gr : r : f.:t;he i.ci rcul ar
portion f%%yﬁﬁgggﬁﬁgfﬁﬁ?ﬁ%-4%%ﬁgy€b?§%§§%2§?ﬁgtﬁ§:%%fgggﬁlg 3?% . The
detent 124 ishelasdpitf.itted into a recess 126 on the bottom edge 112 by
spring force of the stacked disk spring 108. The isonetric view shows that
the screw head 114 is fitted into the semcircular portion 128 of the

handl e 10fhdyfiher Seyewekl0cahisgcket ad@0ths expased an dep obvihe screw
head 114, but_flush with a top surface of the semcircular portion 128. The

el ongat ed® pdtt i GiF f§ﬁ*6plﬁhénﬁ§n§Fepi@%i%%se%QQWQRﬁ§ PG KEAGCaEt from a

top of theshandle ;306 thEheeckibdgeqldri exbendsed i quighauts arnleergt neh the
el ongated portion 130 at its centre. Fig. 15 illustrates a bottom vi ew of

the I at chi1025%n iife kaypaerdutpht dévieetFo°m i@y atctied PSosiiEPéAY I n the
| at ched pcgféﬁiaoﬂmft%htbzqt Lo BRLLsObnt DR SEI i L i %}eogii}g%f! 528 k5o

posi tioned inside e recess such that a top part o - sem circul ar
portion 128y ambt hevaltargatded Pér stone 1839 protremds cusilde inlye thet t om edge

112. Morepver,_ the r.id 2. extends over, a thickness. directi,on of the
touch-scf%%é%%ﬁ%%h%%ftu%ﬁt%gﬁtsaghggﬁa?lf % %|%hﬁ§ﬁ%&fﬁ%ﬁtﬁ“§nlf§o contacts
and hol dsréde keyhoarsd ani ©e9brenshdewdhiel keyboarthestiewage rar eai87. Fig. 16

illustrat a side view of .the latch 104 on the input/output device 70 in
he T at ohihl gt (Tt o PO AEBALPER (7 oM AR P e BT aESt he
touch-scrgen-@i splay unit 90 and supports the keyboard unit 91 such that
keyboard unit 91 is |locked into the touch-screen display unit 90.

The side screen viewer 80 on the keyboard unit 91 provides
an additional display area for the pilot. When typing on the
keyboard unit 91, the pilot can view the rows of buttons on
the keypad 84 and the side screen viewer 80 simultaneously
without turning his head aside away from the keypad 84.
Especially, when the input/output device unit 91 is mounted
at a side of the pilot, the pilot can read images on the
side screen viewer 80 directly, not looking away from his
typing hands. In the mean time, the pilot can look at

instruments in front of him without having to turn his head.

The biometric device 83 enables applications within the
input/output device 70 to identify authorised users by
recognising fingerprints that are stored in a database of

the ground-based system 32 and synchronised with the



Fig. 17 illustrates a bottomview of the latch 104 on the input/out put
device 70 in the unlatched position. The handle 106 is rotated by 90 as
conpar ed WO 2Bi1gL1426 such that the ridge 132 is parall el PCO/IB201E&NT0FM
direction of the bottomedge 112. Fig. 18 illustrates a side view of the

| atch 104 on the input/output device 70 in the unlatched position. In Fig.
18, the handle 106 is rotated by tbe3 O such that the handle 106 is

conpl etely hidden bel ow the touch-screen display unit 90. The keyboard unit

91 drops bghowdhgdateek11@4 7andrt gap_@ié@m]@,dg@lel@?icfngtﬂ%t aehiipg fromthe

touch-screen display unit 90. Fig. 19 illustrates an isonetric view of the
handl e 1083 wiahiolittatigs secews1monaghagehinell@ d98-trads- a circul ar cavity 136
in the sem-circular portion for receiving the screw - 49 - head 114. At a

bottom of the circular cavity 136, a cylindrical through hole 136 is
provi ded $orrg eCigisdlng duséeshahe 2480fFi gwith iT3 ust rdtegs theback vi ew of
t he aeronautitc/aol iqRutO{leultc%%Odevi ce 70 in_an assenblof-zd fp%osiTI;nieon. Fig. 21

illustratesa peurté)pectl Ve Vi ew of Pﬁveqeﬁeecriolﬁ%u% ca rr}enplﬁjt/o'ut put device 70

fromits jhacks cHie asrconaut kegboknputihout putowlevd £ehed Haddawa USB socket s
146 for receiving two USB pl u%s resgecti vel y. Above the nounting side 73, a
d

mount i ng SETEE2G A frovrEsd LRRi CRETS/ FtPChaiev 197 (1Hb ipr CWF5ES PRg, 1
The mounting $ddieK 2Q IS npeeyirdedst o o Mopath Nnd ter disRliay @nit y@Bnfirmy
in the cockpit of the aircraft. Fig. 22 illustrates a back view of the
aerpnauti%@ﬂfiﬁﬁﬂHQ(ﬁﬂ[ﬁﬂ?néé@Wc@f70h@h@§%rkeVB%a#QPQHﬁqUQRPU glevice
Sen"detaﬂp%gfments its top-level graphic user interface and the

keyboard unit 91 communicates with the touch screen display

unit 90. Both the display screen 71 and the side screen

viewer 80 are ready for receiving inputs from the authorised

pilot. In the mean time, the keypad 84 allows the authorised

pilot to key in text messages or commands.

The pilot can shut down the input/output device 70 by
entering in specific commands via the keyboard unit 91 or by
using the on-off switch 75. The keyboard unit 91 can be
slotted back into the keyboard stowage area 87 by following
the curved guide rails 76, 78 at any time when the keyboard
unit 91 is not required for use. The retractable catch 103
withdraws when pushed by the keyboard unit 91. When keyboard
charging plug 81 is connected to the keyboard charging
socket 89, the retractable catch 103 protrudes such that it
upholds the keyboard unit 91 inside the keyboard stowage
area 87. When in position, the keyboard locking devices 85,
101 are attached to the touch-screen screen locking
connections 98, 99 such that the keyboard unit 91 is held

sturdily together with the touch-screen display unit 90.



Fig. 23 illustrates a front isonetric view of the aeronautical input/output
devi ce 70 whose keyboard unit 91 is sem -detached. Fig. 23 illustrates a
back i soreonrot/mMieEs of the aeronautical input/output deeCTaBA01/04105€
keyboard unit 91 is sem -detached. Fig. 25 illustrates a front view of the
aeronautical input/output device 70 whose keyboard unit 91 is

sem -detached. Fig. 26 iIIustrates_a3éiIst side view of the aeronautica

i nput/out put device 70 whose keyboard unit 91 is sem -detached. Fig. 27
iIlustrates;a second 19ide Mi-eWq9h gt hes agk omaut i gad J Ut/ eutput,sdeyi ce 70
whose keyboard unit 91 is sem -detached. Fig. 28 illustrates a top view of
a touch sErearispltayadniinrg/ofrfgut 28evi¢@ist? diadsing Bottcomogioewtof a
touch scr i ay it b - Fi j rat es..a bagk _vi ew of

t he toucﬁggg?ggﬁﬂggggﬁgy'Jﬁgtt88.é?%mifggcfgkéé%;ﬁiiaééﬁg'F'I%cation 161
at the toplofftdwh divsplcdy 710diaasecond semsof 4 ocaticon it62 aatd/bheofr ont of
the display 79 and.a third,sensor Location 163 &t the side of the display
70 are shown.” Accordi ng t0 an~enbodi nen of “the appl'ication, "a fingerprint
sensor 83over prayvided catl iome ocef thbeeseasnsl | weatddn 1b6broke2,tel63. The
first sensor |ocation 161 or the second sensor |ocation 162 nmay be provided
cl ose to t¥e TG &M CERTIBEF6F - conveni ence. The third sensor |ocation
163 nmay be provided close to one of the USB sockets 146. Figure 31 shows an
operational diagramof a flight information exchange system 210 which w ||
al so be ridt ex¥erald &3 sgedvancea™nP4sFoRPH 3PP A X Vstieh (AVDS) . Al rbor ne
component o8, ol chnbOLIBLEAN, SYSE SOy AL & PIPVidRA .20 ¢RI rcraf ¢

211. The ailrborne conponents include, anong others, one or nore displays, a
conput er , baeahss fgrenc grimeeinpaticen ahd datat eketangel avd ioe Boartdat

appl i cati,ons and, data which are stered on a conpuler, readable pedium A
first satellite Commmni cation [tnk-212"Connects the aifvorne conponent s of
t he fli ghtommirorasticon gyskemi 340 B0, aasatiel ddter 21 Hevike sat.elThiete 213
forms part of network of satellites jch are arranged to provide a

O obal " coua I A e Dot At | b TS St DS the 1ri dr um

net wor k. #secand sat eld idhetcamuni Gabtonstémka It i\ dedrbet ween a
ground based system 35 and the satellite 213. The connection between the
ground bakkit -Z451q access the onboard applications 36. The onboard
applications 36 provide application outputs 22 of the
input/output device 70 upon authorisation 23 by the users of
the authorised list 24. The input/output device 70 talks to

the ground-based system 35 via secure communication

connections 21.

The ground-based system 35 comprises an operations centre 31
and a ground-based communications gateway 32 that are
connected to each other. The ground-based system 35 is
connected to airline operations 33 and other external
agencies 26 via protected data flow 21, which is secure
communication connection. The ground-based system 35 is also
connected to airline data 43, a database with authorised
user list 24 and other data sources 25 via the protected
data flow 21. The database with authorised user list 24, the

other data from the airline data 43 are collectively known



system 35 and the satellite 213 may involve internedi ate nodes, for exanple
of an aeronautical telecomunication network, which are not shown in Fig.
31. The gwound/tiaxed system 35 i s connected to an oper aPConB2EUpfIof4 centre
31. Airport conmunication links 16 are provi ded between the ground based
system 35 and airports 217. The airport comunication |inks 216 conprise a
first secure internet connection 2_183 Airline communication |links 219 are
provi ded between the ground based sysz em 35 and airline offices 220. The

ai rline communicald ondaiks 219 aeppLise sectie SMHliGaldonssehannel s 21,
such as a secure internet connection. Furthernore, a Bluetooth data |ink
222 is proviaed Uet deentdeuantendav2es At may dve portpiAdesn vt heeai reraft
211. The e : AN serves to connect the aircraft 211 to the
gr ound ba@eéc; {_f;g% reijr%l gr%%\#lac tﬁﬁggélerg&'t comuni cation |ink 216 while the
aircraft 211 is on ground. Alternative enbodi nents of the data |ink 222
comprise 4,1 gy range wifeliess area nelyork, connection, or g different type
of wirel ess” personal” area net wor K~ cohnnec Por Suth ds Zi é]l%é’e, chirp spread
spect r um £1835)r iofedulisea switdeband tecbpsol ogy:{&VB)r ol e s3d shewsma dat a
exchange dj agram of, a data exchange between ground-based and ai_rborne

b
conponent s oft tHE FNRGHY SUHPEENEEY 0RC sy St eMi 10O fHe gt S\Fd-5addd

conponent;sr SO S amtepehati eRs Geats et 31ins commiigatdions gateway 32
and airline information providers 33. An aircraft based system34 is

| ocat ed of IR WIS cidft SPTENCRKPCATi STROT BhibWwhld h F9rgUieé <82LYThe aircraft
based sysha ik COAISRS ASEAr B8R 21R2q -1 2% d Oi.ShatdiCdaka, onboard
applications 36 and communi cati ons connections 37. The comuni cati ons
connect i ofigs 37 i Hcl Wb ogad enyléophunneald b orh davireds: fusre edt abl i shi ng
connect i ons lstu(_jclh as a . UsB (ionrll%gltg op, .a_ connect iaonn oViea}: %hi%In%lial satellite
network Of 4 Secure Bl uetooth ¢onhectt on rthernore, the aircraft based
syst em 34r Ciogy ilNles aceenneehkeeatta an tné ef nedhtdatlaadisigofentghecai rcraf t
211 for determning the status of the aircraft 211, for exanple to

et er m ne® hetHbr LA byEacs 200 FheuairCrast BIEhrEY discnGoor 1 f t hey
are stoppgshedh@Rigcralt thased syshem$derd 5Q CONMMIL iSRS t@egr aphi cal

di splay and an i nput means for accepting user input such as a keypad or a
touch screeiUiHe Gpératli 6Rs céehttelf 319hasPiMterfaceyi2w0 5124F19248, 243
for obtaipng.flight mavigatbenidaha: sNojices 40 A fmn (NOTAM , weat her
data and airline data, respectively. A further interface 44 is provided for
exchangi ngiémdtorimtdeon og 83akvaenbnandi erbli¢xedielEcommuni cati ons net wor k
(AFTN) or_vi,a .a ero tical,tel i i ons,.net.wor ATN).. The

i nf or mat ivtq)lrlﬂ}glonrrgcrh%sesscfé% or()%ekg&rgl gggmg%%&%'l agnsdlggﬁldt\,%tlﬁ/er l§i%)redt raffic
servi ces dressages dr0 r@issabratkifersetwi eesocsuatt asr clwrgecowhdehay snessages
(FPL, CH DLAoﬁth to ATS), and data %0 and. from a,ﬁ’central fl ow managenent
uni t ( CFME T8t C. DRt ifo & EEMuAPEati ShI thahniet $1%rE Pr Vi ded for

i nt er changd ngi data beteeengtihalopesabt ohs eentrersdd and tdigiaiancraft based
system 34. The various types of data which are exchanged via the

conmuni cat $ROTEGTEeIs Két Re@ACPRET dpet At T ohs  Tentt@ FF &dd hé2aPfcr af t

based sysfem 34, ngl ude,r 2WARG 0t BEFS. il Lght s ciew i €fdng pagkages 245,
| oad sheets 46, NOTAM and weat her (WK) updates 247.
minutiae. Generally speaking, the digital representation is

derived from the biometric identifier and allows a unique
distinction between individuals, or at least a distinction

with a high probability of uniqueness.

The digital signature may simply be appended to the content
to obtain a digitally signed document. In an embodiment for

generating a tamper proof signed document, a hash value or



- 53 - Specifically, an update channel 248 is provided for exchangi ng Al RAC
(aeronautical information regulation and control) updates, Route Mnual s
and furt hwo 2datiEa4278 di stribution channel 249 is provi de#CraB2odi/giwidbut i ng
flight planning data and any changes to that data to the ground based
system 31 after a flight plan has been produced onboard the aircraft 211.
The ground based system 35 receives §éight navi gation data and i nformation
(Navdata) over the interface 240 from vari ous sources including data and

i nfor mat i omd.ore pavigatienalsuand soLbeE r PUEROSESy #hd IdGhtenR! @RI Ng engi ne
51 onboard the aircraft 211 uses the flight navigation data and information
to conputeran fihighigsedy ifcof dehé14iiper atlhe 21ash Figturerifored crivivé egr ound
based sy ive nayLgat i d. i nf i fr te and/ or
ot her aut %?%3% ]g%%¥%éif&2§gh%§§ %%E?gaﬁgﬁ%%?sfﬁéﬁﬁgéﬁgﬁiigﬂhgﬁﬂdata and

i nf or mat i onlwonpr i isesludetdaiilns thel dbcngeto. facilities, services, rules,
regul ati ons and procedures, |ocations, airspace, routes, waypoints and
turning points, radio navigation aids or systens, aerodrones, terrain data
and obst aol esnbddgunend3yshowprasdat a exehanged o agriamiofatthe ekl aght
information system 210 on board the aircraft 211. An onboard flight

pl anni ng %@%Eé%ﬁSﬁlé%ﬁﬁ??&é?dauFFFah%lﬁFag%irEP?uﬁQbQ?FQMWQH?rWs real i zed as

one of the,onhoardmappldcati @8stdé theashsborme: systemi34d ahikhg. 32. The
flight planning unit 51 is connected to a nmain data assenbly 52 via a

secure charfiel"BRETA Ifaitwsdarahasersad opc¢hel el it d assemplyisy - 54 -
I's conneciedd,f; 3L Rxtannak daba ABYE £ 30, AN Ak Al IdiNg G@Lg source 56.

engineering staff). An identification means is configured to
compare the stored signatures of those crew members which
are rostered for the present flight leg with the acquired
signature and to signal an identification success if the
acquired signature matches with one of the stored signatures
of the authorized users list 24 within a predefined

accuracy.

The load sheet and loading instructions 46 are generated
using data coming from a flight planning system 51 by using
a calculation tool 60 which is also known as a core system
60. At the conclusion of the authorisation process, the
authorised output from an onboard application 36 may be
transferred to the ground-based system 35 using the
aircraft-based communications connections 37 which connect
to the ground-based communications gateway 32 for
distribution to airline operations and other users using

protected and secure communications channels 21.

At a conclusion of the work performed by one of the onboard
applications 36, the onboard application 36 provides an

application output 22. The application output 22 of the
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accessed through the input/output device 90. The onboard
flight applications 36 register and record details of the
flight crews after the authorisation 23 via the biometric
device 83. Personal information details of the flight crews
are acknowledged and transferred to the ground-based
communications gateway 32 via the aircraft-based
communications connections 37. The ground-based system 35
receives the personal information details via secure

communications connections 21.

Fig. 7 shows a use of the biometric device 83 in a sign-in
procedure 28 to an airline crew management system by flight
crews of an aircraft. The sign-in procedure 28 is used by an

airline to record the flight crews on duty of a flight. A



Al t hough the above description contains nuch specificity, this should not
be construed as |limting the scope of the enbodi nents but nerely providing
i Il ustratworroof118ive f or eseeabl e enbodi nents. Especi al | y PCaBzbov805¢t at ed
advant ages of the enbodi nents should not be construed as limting the scope
of the enbodi nents but nerely to explain possible achievenents if the
descri bed enbodi nents are put into_p{ ctise. Thus, the scope of the

enbodi ments shoul d be determ ned by e clainms and their equival ents,

rather thansby,t he exanphes cgkvwenon qubf, -wiRERERENGE INUNBERG20mount i ng

stick 21secure conmuni cations connections 22application output
23aut hor i Fathon FAAWSeST ild6d déer 1pi Brovided by an airline database

56. The authorised user list 24 relates to aircraft
schedules, types of aircraft, duty times of the flight
crews, and other information from flight crew rosters. The
airline information is combined with input from other data
sources 25 into the main database and synchronised with the
aircraft-based system 34 using the ground-based
communications gateway 32 and the aircraft-based
communications connections 37 or the Bluetooth data link

222.

The authorized users list 24 may be uploaded to the aircraft
based system 34 or it may be generated by an onboard
enrollment process. During the enrollment process, an
onboard enrollment application uses data from the biometric
device to generate a database entry. The enrollment
application provides a password protected entry of crew data
which is then used to link the biometric data to the crew
data and to generate a database entry. The enrollment may be
further secured by the prior insertion of a physical key, a
magnetic card or a dongle. An onboard enrollment increases
the usage flexibility. On the other hand, providing the
biometric data exclusively via encrypted data uploads
increases the security. For a ground based enrollment, the
ground based system 31 and the airline offices 20 may
provide enrollment applications and means for secure

communication of the biometric data.

The biometric device 83 also provides an access restriction
which restricts the access to the aircraft based system of

the AMDS to authorised users. The keyboard unit 91 can be
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locked by inserting the keyboard unit 91 into the display
unit9l or by typing a command into the keypad 84.
Thereafter, the keyboard unit 91 can be unlocked again by
providing a recognizable biometric feature to the biometric
device 83 or by typing a password into the keypad 84. The
locking state of the keyboard unit 91 may be provided by a
memory state of a computer memory inside the keyboard unit
91 or inside the display unit 90, by a switch position or by

a lock state of a mechanical lock.

In order to provide the unlocking functionality of keyboard
unit 91, it is advantageous if the biometric device 83 of
the keyboard unit 91 is accessible when the keyboard unit 91
is stored in the display unit. To this end, the biometric
device 83 and/or additional biometric device may be provided
at the back side of the keyboard unit 91. Alternatively, the
keyboard unit 91 may have larger dimensions than the stowage
area at the back of the display unit such that the biometric
sensor 1is still accessible. The biometric sensor 83 may also
be provided on a part which can be pulled out from the
keyboard unit 91. In another embodiment, a biometric device
83 is placed at a side of the display unit 90 or at the top
of the display unit 90. This placement can be seen in Fig.

23.

Fig. 8 illustrates a compilation process of a signed flight
plan. After signing in 28, a flight crew constructs an
operational flight plan (OFP) using the onboard applications
36 of the aircraft-based system 34. The flight crew
constructs an operational flight plan using the flight
planning system 51, which utilises calculation tools

accessed through the input/output device 90. A digital
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signature is appended to the output of the flight planning
system 51. The flight crew uses an authorisation 23 from the
biometric device 83 to attach this digital signature. When
the OFP has been properly authorised, the OFP (and the
associated air traffic services flight plan (FPL)) may be
sent to the aircraft communications connections 37 for
transmission to the ground-based communications gateway 32

via secure and protected communications channels.

The ground-based communications gateway 32 further transmits
the output to airline operations and other organisations 33
using the secure communications connections 21. The output
is further utilised by selected external agencies 26 who
assist the airline operations. The flight plan is
transmitted from the ground-based communications gateway 32
via an Aeronautical Fixed Telecommunications Network (AFTN)
or an Aeronautical Telecommunications Network (ATN) 44 to
air traffic services and flow management units requiring the

information.

Fig. 9 illustrates the generation of a fuel order 30 from
the aircraft-based system 34 by using output taken from the
flight planning system 51, which is a part of the onboard
applications 36. The flight planning system 51 uses the
calculation tools for calculating an amount of fuel required
for a flight. The calculation employs optimisation tools 61
of the flight planning system 51 to obtain a more accurate
estimate of the required fuel. Another onboard application
36 of the aircraft-based system 34 further makes a
calculation as to the amount of fuel that the aircraft needs
to be loaded with after consideration of the fuel remaining

from the last flight, in consideration of the route and any
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restrictions or constraints the flight is expected to
experience. The onboard application of the aircraft-based
system 34 constructs a fuel order 30, which shows the amount

of fuel required, and the locations of the aircraft where

the fuel is to be loaded.

After the fuel order 30 has been constructed, the flight
crew authorises the fuel order 30 by appending a digital
signature to the fuel order 30. The flight crew uses the
authorisation 23 from the biometric device 83 to apply this
digital signature. When authorised, the fuel order 30 is
passed to the aircraft-based communications connections 37
for transmission to the ground-based communications gateway
32 via the secure communications connections 21. The ground-
based communications gateway 32 further transmits the fuel
order 30 to the airline operations and other organisations
33 such as refuelling agent using the secure communications

connections 21.

Fig. 10 shows a compilation process of a load sheet 46
according to the application. The flight crew generates a
Load Sheet 46 and Loading Instructions from the aircraft
based system 34 of the AMDS by using an onboard application
36. The onboard application 36 uses the optimization tools
and the core system 60 accessed through user interfaces 58
which are accessed through the PTU 90 for the input of
additional data required. A computerised Load Sheet
application in the aircraft-based system 34 makes a
calculation as to the placement of the load on the aircraft
211 with respect to the locations on the aircraft 211 that

are to be loaded in a specific way.
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Data for use in the Load Sheet and the Loading Instructions
46 is provided by the airline database 56, which is known as
airline data source via the secure communication connections
21 to the ground-based system 35. The Load Sheet and Loading
Instructions 46 enable calculation of the amount of the load
for the aircraft and where the load is to be placed, for
example in which loading compartment in the aircraft, which
also takes into consideration the output from the
optimisation tools of the flight planning system 51 and the
fuel load calculated by the flight planning system 51.

When the load sheet and loading instructions 46 are
constructed, the flight crew authorises the load sheet and
the loading instructions 46 by appending a digital signature
to the load sheet and loading instructions 46. The flight
crew applies the authorisation 23 by the biometric device
83. After the authorisation 23, the load sheet and loading
instructions 46 are passed to the aircraft-based
communications connections 37 for transmission to the
ground-based communications gateway 32 via the secure
communications connections 21. The ground-based
communications gateway 32 further transmits the Load Sheet
38 and the Loading Instruction 46 to the airline operations
and other organisations 33, such as the Load master or Ramp

Agent using the secure communication connections 21.

Fig. 11 shows the maintenance of a Defect Log 39 according
to the application. The flight crew adds entries 40 to a
Defect Log 39 that is held in the aircraft-based system 34.
The Defect Log 39 updates and records defects affecting a
particular aircraft 11. Preferentially, entries in the

database are not removed or overwritten by new entries.
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Instead, each new entry into the Defect Log 39 is an
addition, thus enabling users to view a complete record of
events. Members of the flight crew update the Defect Log 39
using either the keypad 84 or an onscreen keyboard on the
touch display screen 71. The Defect Log 39 is a part of the
onboard applications 36. Furthermore, the Defect Log 39 may
also receive automated entries into the Defect Log 39 from a

quick access recorder (QAR) or from other onboard systems.

When the Defect Log 39 has been updated, the flight crew may
authorise an update 40 to the Defect Log 39 by appending a
digital signature to the Defect Log update 40. A mechanic
assigns priorities to the Defect Log entries 40 via one of
the input means. The assigned priorities depend on the
severity of the defect. For example, a defect may only
effect the general appearance of the aircraft, it may be
scheduled for repair at the next opportunity, within a
predetermined time period, at the next airport or
immediately. An entry which is graded as immediate repair
may require a premature landing. The mechanic provides a
biometric feature to the biometric identification means
which is converted into a digital representation of the

biometric feature.

A digital signature is derived from the digital
representation and the digital signature is stored with the
database entry. Alternatively, the digital representation is
first compared with entries of an authorized users list 24.
If it is determined that the digital representation
corresponds to an entry for an authorized user for grading
defects, the change to the Defect Log 39 is accepted, a

digital signature is derived from the digital representation
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and the digital signature is stored with the database entry

40.

After an authorisation 23, the Defect Log 39 may be passed
to the aircraft-based communications connections 37 for
transmitting to the ground-based communications gateway 32
via the secure communications connections 21. The
prioritized entries in the Defect Log 39 are used for
various purposes. According to one embodiment, a
predetermined message 1s generated from an entry, depending
on the priority of the entry and the predetermined message
is sent automatically. For example, the predetermined
message may be displayed on the display device 71 or it may

be sent to the ground system 35.

In a modified embodiment, an onboard application 36 may
require a digital or other signature to be entered before

accepting an update 62 of the Defect Log 39.

Fig. 12 illustrates a front view of an input/out device 70
with a latch 104. The latch 104 is a swivel type catch. The
input/output device 70 comprises a touch-screen display unit
90 and a keyboard unit 91 that are assembled together. The
touch-screen display unit 90 has a display screen 71 for
interacting with a pilot. In Fig. 12, the keyboard unit 91
is hidden behind the touch-screen display unit 90 such that
a latch 104 is visible at bottom.

Figs. 13 to 19 show the fastening of the keyboard unit 91 in
the keyboard stowage area 87 of the display unit 90 using a
latch 104.
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Fig. 13 illustrates a sectioned view of the latch 104. Fig.
14 illustrates an isometric view of the handle 106 of the
latch 104. The latch 104 comprises a handle 106, a stacked
disk spring 108, and a Hexagon socket screw 110. The handle
106 has a semicircular portion 128 and an elongated portion
130 that are joined together. Both the semicircular portion
128 and the elongated portion 130 are firmly held inside a
pocket of the bottom edge 112. The semi-circular portion 128
has a hole 116 such that a shaft 118 of the screw 110 passes
through the hole 116 and is screwed into the bottom edge
112. Between a screw head 114 of the screw 110 and the
semicircular portion 128, the stacked disk spring 108 is

held around the shaft 118 by the screw head 114.

A bottom surface 122 of the semicircular portion 128 has a
detent 124 that protrude in the form of a stud. The detent
124 is closely fitted into a recess 126 on the bottom edge
112 by spring force of the stacked disk spring 108.

The isometric view shows that the screw head 114 is fitted
into the semicircular portion 128 of the handle 106 by the
screw 110. A socket 120 is exposed on top of the screw head
114, but flush with a top surface of the semicircular
portion 128. The elongated portion 130 of the handle 106 has
a ridge 132 sticking out from a top of the handle 106. The
ridge 132 extends throughout a length of the elongated

portion 130 at its centre.

Fig. 15 illustrates a bottom view of the latch 104 on the
input/output device 70 in a latched position. In the latched
position, a bottom part of the semicircular portion 128 is

positioned inside the recess such that a top part of
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semicircular portion 128 and the elongated portion 130
protrude outside the bottom edge 112. Moreover, the ridge
132 extends over a thickness direction of the touch-screen
display unit 90 such that the elongated portion 130 contacts
and holds the keyboard unit 91 inside the keyboard stowage

area 87.

Fig. 16 illustrates a side view of the latch 104 on the
input/output device 70 in the latched position. The
elongated portion 130 projects outside the touch-screen
display unit 90 and supports the keyboard unit 91 such that
keyboard unit 91 is locked into the touch-screen display

unit 90.

Fig. 17 illustrates a bottom view of the latch 104 on the
input/output device 70 in the unlatched position. The handle
106 is rotated by 90° as compared to Fig. 16 such that the
ridge 132 is parallel to a length direction of the bottom
edge 112.

Fig. 18 illustrates a side view of the latch 104 on the

input/output device 70 in the unlatched position.

In Fig. 18, the handle 106 is rotated by the 90° such that
the handle 106 is completely hidden below the touch-screen
display unit 90. The keyboard unit 91 drops below the latch
104 and the bottom edge 112 for detaching from the touch-

screen display unit 90.

Fig. 19 illustrates an isometric view of the handle 106
without the screw 110. The handle 106 has a circular cavity

136 in the semi-circular portion for receiving the screw
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head 114. At a bottom of the circular cavity 136, a

cylindrical through hole 136 is provided for receiving the

shaft 118.

Fig. 20 illustrates a back view of the aeronautical
input/output device 70 in an assembled position. Fig. 21
illustrates a perspective view of the aeronautical

input/output device 70 from its back.

The aeronautical input/output device 70 has two USB sockets
146 for receiving two USB plugs respectively. Above the
mounting side 73, a mounting stick 20 is provided which is
not shown in the previous Fig. 1. The mounting stick 20 is
provided for mounting the display unit 90 firmly in the
cockpit of the aircraft. Fig. 22 illustrates a back view of
the aeronautical input/output device 70 whose keyboard unit

91 is semi-detached.

Fig. 23 illustrates a front isometric view of the
aeronautical input/output device 70 whose keyboard unit 91
is semi-detached. Fig. 23 illustrates a back isometric view
of the aeronautical input/output device 70 whose keyboard
unit 91 is semi-detached. Fig. 25 illustrates a front view
of the aeronautical input/output device 70 whose keyboard
unit 91 is semi-detached. Fig. 26 illustrates a first side
view of the aeronautical input/output device 70 whose
keyboard unit 91 is semi-detached. Fig. 27 illustrates a
second side view of the aeronautical input/output device 70
whose keyboard unit 91 is semi-detached. Fig. 28 illustrates
a top view of a touch screen display unit 90. Fig. 29

illustrates a bottom view of a touch screen display unit 90.
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Fig. 30 illustrates a back view of the touch screen display

unit 90.

In Fig. 23, a first sensor location 161 at the top of the
display 70, a second sensor location 162 at the front of the
display 70 and a third sensor location 163 at the side of
the display 70 are shown. According to an embodiment of the
application, a fingerprint sensor 83 is provided at one of
the sensor location 161, 162, 163. The first sensor location
161 or the second sensor location 162 may be provided close
to the on-off switch 75 for convenience. The third sensor
location 163 may be provided close to one of the USB sockets

146.

Figure 31 shows an operational diagram of a flight
information exchange system 210 which will also be referred

to as advanced mission display system (AMDS).

Airborne components of the flight information system are
provided on an aircraft 211. The airborne components
include, among others, one or more displays, a computer,
means for communication and data exchange and on board
applications and data which are stored on a computer
readable medium.

A first satellite communication link 212 connects the
airborne components of the flight information system 210 to
a satellite 213. The satellite 213 forms part of a network
of satellites which are arranged to provide a global
coverage of satellite communication links, such as the
Iridium network. A second satellite communication link 215
is provided between a ground based system 35 and the

satellite 213. The connection between the ground based
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system 35 and the satellite 213 may involve intermediate

nodes, for example of an aeronautical telecommunication

network, which are not shown in Fig. 31.

The ground based system 35 is connected to an operations
support centre 31. Airport communication links 16 are
provided between the ground based system 35 and airports
217. The airport communication links 216 comprise a first
secure internet connection 218. Airline communication links
219 are provided between the ground based system 35 and
airline offices 220. The airline communication links 219
comprise secure communications channels 21, such as a secure

internet connection.

Furthermore, a Bluetooth data link 222 is provided between
an antenna 223 at an airport 217 and the aircraft 211. The
Bluetooth data link 222 serves to connect the aircraft 211
to the ground based system 35 via the airport communication
link 216 while the aircraft 211 is on ground. Alternative
embodiments of the data link 222 comprise a low range
wireless area network connection or a different type of
wireless personal area network connection such as ZigBee,
chirp spread spectrum (CSS) or ultra wideband technology
(UWB) .

Figure 32 shows a data exchange diagram of a data exchange
between ground-based and airborne components of the flight
information system 210. The ground-based components comprise
an operations centre 31, a communications gateway 32 and
airline information providers 33. An aircraft based system
34 is located on the aircraft 211, which is not shown in

figure 32. The aircraft based system 34 comprises a storage
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connection via a global satellite network or a secure

Bluetooth connection. Furthermore, the aircraft based system

34 comprises a connection to an internal data bus of the

aircraft 211 for determining the status of the aircraft 211,

for example to determine whether the engines of the aircraft

211 are running or if they are stopped. The aircraft based

system 34 also comprises a graphical display and an input

means for accepting user input such as a keypad or a touch

screen.

The operations centre 31 has interfaces 240, 241, 242, 243
for obtaining flight navigation data, Notices to Airmen
(NOTAM), weather data and airline data, respectively. A
further interface 44 is provided for exchanging information
via an aeronautical fixed telecommunications network (AFTN)
or via an aeronautical telecommunications network (ATN). The
information comprises, for example, flight plans and other
air traffic services messages to air traffic services, such
as change or delay messages (FPL, CHG, DLA etc to ATS), and

data to and from a central flow management unit (CFMU), etc.

Various communication channels are provided for
interchanging data between the operations centre 31 and the
aircraft based system 34. The various types of data which
are exchanged via the communication channels between the
operations centre 31 and the aircraft based system 34
include, among others, flight crew briefing packages 245,

load sheets 46, NOTAM and weather (WX) updates 247.
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onboard the aircraft 211.

The ground based system 35 receives flight navigation data
and information (Navdata) over the interface 240 from
various sources including data and information for
navigational and other purposes. A flight planning engine 51
onboard the aircraft 211 uses the flight navigation data and

information to compute a flight plan for the aircraft 211.

Furthermore, the ground based system 35 receives the
navigation and information from State and/or other
authorized sources, such as Route Manuals. The navigation
data and information comprises details relating to
facilities, services, rules, regulations and procedures,
locations, airspace, routes, waypoints and turning points,
radio navigation aids or systems, aerodromes, terrain data

and obstacles.

Figure 33 shows a data exchange diagram of the flight
information system 210 on board the aircraft 211. An onboard
flight planning system 50 comprises a flight planning unit
51 which is realized as one of the onboard applications 36
the airborne system 34 of Fig. 32. The flight planning unit
51 is connected to a main data assembly 52 via a secure

channel 53. A main database 54 of the main data assembly 52



the at |east one | ocking device (85, 98, 99, 101, 103) conprises a sw vel
type catch (104) with an actuator, the actuator being connected to

el ectroniwoepricuiz7sy of the aeronautical input/output degiraB201v031054 he

el ectronic circuitry being configured to generate the predeterm ned signal
in response to a digital representation of a bionetric identifier. 5.
Aeronauti cal 1nput/output device (70),according to one of the preceding
clainms, wherein the at | east one | ocking device (85, 98, 99, 101, 103)

conprises; @ dmgnetdsy Gt gh 685er881 89ca 10d) - M tds anhActuationnkhe actuator
bei ng connected to electronic circuitry of the aeronautical input/output

devi ce (7®ta tdmirdector-onic circuitry being configured to generate - 62 -
the predeterm ned signal in response to a digital representation of a
bionetric identifier. 6. Aeronautical input/output device (70) according to
one of t Hehgrieciedihg lelnaiimyg, unhér 8il ncoher bseset risen deritarffiacat iS6n Aeans i s

provi ded at, a casi of the displa it, (90). 7. Aeronautical .input/output
v co. (707 hceit R s TR T0r St he by bebti nes e i iRy &h STRE at | east
one | ockingcded<ca (85,9h98r089e 3PLimiD3} 65. faudider myoeen aowf ifquryed to | ock
in response to a predeterm ned signal of the hionetric identification
means. 8. HOMEltIC ﬁln§8PP6&?Bgt ﬂ@@?%%t(q%BeEﬁﬂxﬁwﬁ%ﬁ?hﬁoc6ﬁ@ of the

precedi ng, £ & iTE; PihedRidn whiienkeyhpar de 5t onage: & e {B7)f 1GOMRr hb3gs a
concave side (42) and the keyboard housing (82) conprises a convex side

(93), the(&BnveX!Sirde spggyeantcrhénéoreavecsi el {42)9 donpricsitigJan
essent'al&ﬁ%rgﬂf'Elé%yy%eservices notification of the flight, which

is known as a flight plan (FPL), the operational flight plan
for use by the flight crew and for distribution to the
airline and to the operations centre 31, a fuel calculation
and data for a fuel order, a load sheet and loading

instructions.

The flight planning unit 51 obtains input data via the
secure channel 53. The input data which is provided by the
ground-based components to the airborne system 34 may
include data published by the airline’s commercial
scheduling department, engineering and maintenance, crew
management, loading data relating to the expected number of
passengers, and expected freight and cargo load,
navigational data, including over flight permissions,
aircraft specific data, including the Minimum Equipment List
(MEL) status of the aircraft 211, and NOTAM and weather data
and information. The flight planning unit 51 uses the flight
planning engine 60 to generate flight related output data
from the input data. The flight related output data comprise
an operational flight plan (OFP), an ATS flight plan (FPL),
a flight crew briefing package (FCBP), data for a fuel

order, and information for an onboard load sheet



9. Aeronautical input/output system conprising an aeronautical 1nput/output
device (70) according to one of the preceding clains, wherein the

aer onaut iweal20imipur7Bout put system conpri ses at | east onePdatB2p1/0163Si Ng
unit and at | east one computer readable nenory, the conputer readable
menory conprising the database with the authorized users list (24), the
data processing unit and the conpugegSrgadable menory bei ng connectable to
each other and at | east one data entry of the authorized users list (24) -

63 - conpsisi Nk @ A gitler eRhesgRt 8hi 98 Ofe ar Pi pietdd G ddenticbib,er . 10.
Aeronautical input/output systemaccording to claim9, wherein the data
processi ngpltumi tthend tilvd tc prpunéndr eadabb & prevmysher et s\isded bugeshe
housing (34d ofsdifte displaay odabLe (300, L. vAeranautiGal.Jnputy output system
according to claim9 or claim10, the aeronautic input/output system
conpri si ngromwatpded weddticagivhe avthdevizess users list (24) wth a ground
based system (35). 12. Method for generating a signed entry in a defect |og
of an aircraft, the method conpri sing:

The flight planning unit 51 comprises various modules for

performing the various calculation tasks that are required
for generating a flight plan. Namely, the flight planning
unit 51 comprises a flight route calculation and generation
module, a flight route optimization module, a fuel

calculation module and a cost calculation module.

Furthermore, the flight planning unit 51 comprises a crew
briefing generation module and a message generation module
for generating messages in standardized output formats such
as OFP and FPL formats. The data in the standardized output
format may then be displayed on board and it may be
transmitted to the ground based system or to air traffic
services and other agencies where it can be read and

processed.

Although the above description contains much specificity,
this should not be construed as limiting the scope of the
embodiments but merely providing illustration of the
foreseeable embodiments. Especially the above stated
advantages of the embodiments should not be construed as
limiting the scope of the embodiments but merely to explain
possible achievements if the described embodiments are put
into practise. Thus, the scope of the embodiments should be
determined by the claims and their equivalents, rather than

by the examples given.



receiving an entry to the defect

adding the entry to the defect | og;
entry vi avOhetialgsyeaut i ¢ i nput/out put device; receivi ngCa/ipriadeiiessam ned

digital representation of a bionetric feature via a bionetric sensor (83);

receiving a priority grading of the

deriving a signed priority grading fromthe priority grading and the
digital representation and storing t
entry in the defect |og. 13. Method
defect | ogrpir@r@ingemafls (11) according to claim 12, further conprising
64 - receiving a predeterm ned digital representation of a second

bi onmetric feature via the bionetric sensor (83);
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secure communications connections

application output
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other data sources
external agencies

use of biometric device
crew sign in
Operational Flight Plan
fuel order

operations centre

ground-based communications gateway

airline operations and other applications

aircraft-based system
ground-based system

onboard applications

aircraft-based communication connection

load sheet

Defect Log

Defect Log update
data entry
concave side

airline data

Aeronautical Fixed Telecommunications Network (AFTN) or

Aeronautical Telecommunications Network (ATN)

load sheet and loading instructions

first array of cooling fins

second array of cooling fins

onboard flight planning system

| og via an aeronautic input/output device;



the step of adding the entry to the defect |og furthernore conprising
deriving a signed entry fromthe entry and the digital representation of

t he secomlokpomas278c feature; adding the signed entry PoTuHB®1desest | og.
14. Method for distributing a digitally signed |oad and bal ance sheet from
an aircraft (11), conprising receiving |oading data froma ground based
airline office (220); using an onboard application to generate a | oad
sheet; receiving a predetermined digital representation of a bionetric
feature via a {iQRt H1GNSEASOLEB3h/engeRerating a digitally signed | oad
and bal ance sheet using the digital representation of the bionetric
feature; Spassing theéadigseally signed | oad and bal ance sheet to aircraft

based compuni cation ngans .37) -

54 main database

56 airline database

57 mission data subset

58 user interface

59 data output interface

60 calculation tool

70 aeronautical input/output device
71 display screen

72 display side

73 mounting side

74 heat dissipation area

75 on-off switch

76 first curved guide rail
77 elongated guide rail

78 second curved guide rail
79 platform

80 side screen viewer

81 keyboard charging plug
82 keyboard housing

83 biometric device

84 keypad

85 first keyboard locking device
87 keyboard stowage area

88 opening side

89 keyboard charging socket
90 touch-screen display unit
91 keyboard unit

93 arched side

94 flat side



15. Method for distributing a digitally signed fuel order froman aircraft,
conprising wusing an onboard application to calculate a required anmount of

fuel; reweizoivig4mspredet erm ned digital representati onPofi/iB2cbi/ofmesa i c
feature via a bionetric sensor (83); generating a digitally signed fuel
order using the digital representation of the bionetric feature; - 65 -

passing the digitally signed fuel grggr_to communi cati on neans (37) of the
aircraft. 16. Method for unlocking a keyboard unit (91) froma display unit

(90) of agsaergonayt iledl reBputLoutput device (70), conprising

96 second leg rest cavity

97 metal housing

98 first locking connection
99 second locking connection

101 second keyboard locking device
103 retractable catch

104 latch

106 handle

108 stacked disk spring
110 screw

112 bottom edge

114 screw head

116 hole

118 shaft

120 socket

124 detent

126 recess

128 semi-circular portion
130 elongated portion

132 ridge

134 recess

136 circular cavity

138 c¢ylindrical portion
146 USB sockets

160 LED

161 first sensor location
162 second sensor location
163 third sensor location
185 Bluetooth antenna

203 light sensors

210 flight information system



deriving a predetermned digital representation of a bionetric feature from
an i nput signal of a bionetric sensor (83), the bionetric sensor (83) being
provi ded WO 2a11¢:d$i78g of the aeronautical input/output deCraB201v031954
conparing the digital representation with entries of an authorized user

list (24) in a conputer readable nenory; if the digital representation

mat ches an entry of the authori zed_ug&r_s list (24) actuating an actuator

of a | ocking device of the keyboard unit (91) to unlock the keyboard unit

(91). 211 aircraft
212 satellite communication link
213 satellite
215 satellite communication link
216 airport communication link
218 secure internet connection
219 airline communication links
220 airline office
222 Bluetooth data link

223 airport antenna
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CLAIMS

1. Aeronautical input/output device (70) for flight task
management comprising:

- a display unit (90) having a housing (97), and

- a keyboard unit (91) which is adapted to
communicate with the display unit (90),
wherein the housing (97) comprises a keyboard
stowage area (87) for receiving the keyboard unit
(91) into the keyboard stowage area (87), and the
keyboard unit (91) is detachable from or
attachable to the display unit (90),

- a biometric identification means, the biometric
identification means comprising a biometric sensor
(83) and an interface to a database, the biometric
sensor (83) being provided on a casing of the
aeronautical input/output device and the database
comprising an authorized users list (24),

- at least one locking device (85, 98, 99, 101, 103)
for detachably fastening the keyboard unit (91) to
the display unit (90), wherein the at least one
locking device (85, 98, 99, 101, 103) 1is
configured to unlock in response to a
predetermined signal of the biometric

identification means.

2. Aeronautical input/output device (70) according to
claim 1, wherein the biometric identification means is
configured to derive a digital representation of a
biometric identifier and is furthermore configured to
derive the predetermined signal from the digital

representation of the biometric identifier, the
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biometric identifier being selected from a fingerprint,
a palm pattern, a retina pattern, an iris pattern, a

voice pattern or a behavioural pattern.

3. Aeronautical input/output device (70) according to one
of the preceding claims wherein the keyboard unit (91)
comprises an antenna for establishing a radio link to
the display unit (90), an electronic circuitry which is
connected to the antenna, a rechargeable current supply
which is connected to the electronic circuitry and a
charging plug (81l) which is connected to the
rechargeable current supply, the charging plug matching
with a charging socket (89) on the display unit (90).

4. Aeronautical input/output device (70) according to one
of the preceding claims, wherein
the at least one locking device (85, 98, 99, 101, 103)
comprises a swivel type catch (104) with an actuator,
the actuator being connected to electronic circuitry of
the aeronautical input/output device (70), the
electronic circuitry being configured to generate the
predetermined signal in response to a digital

representation of a biometric identifier.

5. Aeronautical input/output device (70) according to one
of the preceding claims, wherein
the at least one locking device (85, 98, 99, 101, 103)
comprises a magnetic catch (85, 98, 99, 101) with an
actuator, the actuator being connected to electronic
circuitry of the aeronautical input/output device (70),

the electronic circuitry being configured to generate
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the predetermined signal in response to a digital

representation of a biometric identifier.

6. Aeronautical input/output device (70) according to one
of the preceding claims, wherein the biometric
identification means is provided at a casing of the

display unit (90).

7. Aeronautical input/output device (70) according to one
of the preceding claims, wherein the at least one
locking device (85, 98, 99, 101, 103) is furthermore
configured to lock in response to a predetermined

signal of the biometric identification means.

8. Aeronautical input/output device (70) according to one
of the preceding claims, wherein
the keyboard stowage area (87) comprises a concave side
(42) and the keyboard housing (82) comprises a convex
side (93), the convex side (93) and the concave side

(42) comprising an essentially mating shape.

9. Aeronautical input/output system comprising an
aeronautical input/output device (70) according to one
of the preceding claims, wherein
the aeronautical input/output system comprises at least
one data processing unit and at least one computer
readable memory, the computer readable memory
comprising the database with the authorized users list
(24), the data processing unit and the computer
readable memory being connectable to each other and at

least one data entry of the authorized users list (24)
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10.

11.

12.

13.

_63_
comprising a digital representation of a biometric

identifier.

Aeronautical input/output system according to claim 9,
wherein the data processing unit and the computer
readable memory are provided in the housing (97) of the

display unit (90).

Aeronautical input/output system according to claim 9
or claim 10, the aeronautic input/output system
comprising means for updating the authorized users list

(24) with a ground based system (35).

Method for generating a signed entry in a defect log of
an aircraft, the method comprising:

- receiving an entry to the defect log via an
aeronautic input/output device;

- adding the entry to the defect log;

- receiving a priority grading of the entry via the
aeronautic input/output device;

- receiving a predetermined digital representation of a
biometric feature via a biometric sensor (83);

- deriving a signed priority grading from the priority
grading and the digital representation and storing the
signed priority grading with the entry in the defect
log.

Method for generating a signed entry in a defect log of
an aircraft (11) according to claim 12, further

comprising
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14.

15.

— 64 —
- receiving a predetermined digital representation of
a second biometric feature via the biometric sensor
(83);
the step of adding the entry to the defect log
furthermore comprising
- deriving a signed entry from the entry and the
digital representation of the second biometric feature;

- adding the signed entry to the defect log.

Method for distributing a digitally signed load and
balance sheet from an aircraft (11), comprising

- receiving loading data from a ground based airline
office (220);

- using an onboard application to generate a load
sheet;

- receiving a predetermined digital representation of a
biometric feature via a biometric sensor (83);

- generating a digitally signed load and balance sheet
using the digital representation of the biometric
feature;

- passing the digitally signed load and balance sheet

to aircraft based communication means (37).

Method for distributing a digitally signed fuel order
from an aircraft, comprising

- using an onboard application to calculate a required
amount of fuel;

- receiving a predetermined digital representation of a
biometric feature via a biometric sensor (83);

- generating a digitally signed fuel order using the

digital representation of the biometric feature;
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- passing the digitally signed fuel order to

communication means (37) of the aircraft.

16. Method for unlocking a keyboard unit (91) from a
display unit (90) of an aeronautical input/output
device (70), comprising
- deriving a predetermined digital representation of a
biometric feature from an input signal of a biometric
sensor (83), the biometric sensor (83) being provided
at a casing of the aeronautical input/output device
(70) ;

- comparing the digital representation with entries of
an authorized user list (24) in a computer readable
memory;

if the digital representation matches an entry of the
authorized users list (24)

- actuating an actuator of a locking device of the

keyboard unit (91) to unlock the keyboard unit (91).



