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WO 2008/ 051277 PCT/ US2007/ 006947 | NTEGRATED
PERFORMANCE APPLI CATI ON Background [0001] The esent
WagMsst" on rel ates generally to ai rcraft andPC 007/006947

spemﬂcallgﬂ, to aircraft conprisin r anmabl e
el ect roni ¢ INTEf ?Fﬂmggﬂ\' Pb CA BONcat i ons
5 inpl enented on a| rcraftB ékigiz(@'] The cal cul ation of

takeof f performance para fects both the safety
angootjhe €ROpPRA:M ap ?ﬁca@bﬁlrela@s @efdrally Sircrii ah®! BéreQbecifically, to
such takeoff paraneters include takeoff decision
aircraftp eerdprising at pograpesis elevtrovici flightitbag pystdm @ud cemputer applications
net hods for cal culating these paraneters involve
lmpleﬁ%ﬁ’%f'élloné’éﬁcﬁqf F-ations by the flight crew. In some cases,
fl Hnaf f
zyr)amgt er E%giﬁ%%ﬁ%ﬁl étﬂ[t [ ona?éxjgaper éecgérgﬁr%gtﬁ%sgétflﬁgﬁ both 816 safety and
the em&wmbé. Yf ditine eperaidné.i CBtdngples BEGadSs aalgeoffoparﬁiﬁétefsr #dlude takeoff
mai nt enance itens and runway conditions. |In_other

decis@asﬂ@ed,t fgation; gpeed, wmdagléwémt MUt Gurrimmym@@% fr ealculating these

parart byl Pl AR Ticay PR TEAGAE sl it crew members

manuial}y tdaRlula€e lkskeb st p:ﬁﬁ‘r%et@?sn H&hg WrddRional papert ddc@meditien,” B manually
mal nt enance i tens and ot her conditions not consi dered

denvd:)ynqdife:aﬁm nerBsspOlos defehred meaimtehance litcuns and gursway conditions. In other
perfo the flight cre ten uire . flight crew

casesyyaioHHEht GPiAAREERY CORPBIET + (b RRSIOGHS ethiil FRIGHANS of takeoft

P o 0 Ly e ERIcAY Pt KR, ERARRAr Clpuarions manally to

account fdrldefeited gindintenaoe iteine ardyther emditicng goi ¢onsidbred iy itleaFMC.
takeof f reference srgeeds In addition, flight crew

mefO3s cZhe magual calsplatipns pesfosmed by hei fhight-wxew ofter eqpire flight crew
mem c{{s k@g@ﬁﬁa&ify fer éHEl?er &’{f&%ed g,?li’}@ éff‘g}gta{n%% Aa?&‘ﬂbé‘&neni’atlon This

erivatron nd R

approsmquent[yoll@dﬂ td Qoﬁfb@v@ﬁ@%&hﬁﬁf&s o\ thee bﬁ@tdfotﬂb Cﬂxght crew, thereby
l'i ght bag conprises an el ectronic | ogbook nodule

resultmmpr sub-opjimal tekeoff re@:rmcel pgbdso k Indedditers dlightherew members can miss

nmodule is .canfigured to co

cera; Gierd BRINTPREE 1aPRLriaRUEet Y RTINSO OB, (eading to the

manuﬁp&é?lvlyﬁm 3@&%5‘?%@%‘:" pment List) items. The
el ectronic flight bag further conprises an onboard

per formance tool nodul e opSummagel y connected to the

elo(ﬁﬁﬁ oni ﬁbggggrgggﬁlgggtr Iég e}egprg%lg glzlit{l%g qoﬁ)zp];g%sfna?nnglgctromc logbook

modl.fii %rn{&?g r{%ﬁ ta@&gﬁﬁ C 'lbgcf%%(gﬁgfg%z*sgd ﬁ% El@?r(ﬁh@cﬁ)émkc module is

e an al c urali
conflglﬁ’eﬁ abnesmgiledar Hsteb deferrel emaiglted@ndeo ﬁtemsflhclgﬂmgba@ or more MEL

(Mm{q%é{ty Pl%{ucx;%g;g{ Ll.ééfl}e%]s elT?lcét élgcq;ocr:ucd (f)'lcl:glillrtrebr;tg f%;tggrs scr)mpnses an onboard
performance tool module operatively connected to the electronic logbook module. The onboard
performance tool module is configured to access the list of deferred maintenance items compiled
by the electronic logbook module and calculate a plurality of performance parameters. The
electronic flight bag further comprises an electronic document browser module operatively
connected to the electronic logbook module and the onboard performance tool module. The

electronic document browser module comprises an electronic document browser database storing
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30 connected to the electronic | ogbook nodul e and the
onboard performance tool nodule. The electronic
Wa3BHMSH77 br owser nodul e conpri ses an el ect r onPET/US2007/006947
docunment browser database storing 1 WD 2008/051277
docummtammmwd@t%QWME&on@mésanmludﬁd netharlitt 9§ defesrejEnaintenance items

cI ud d.in the list of deferred mai ntenance
complllfiﬁéﬁ?e(’eé OWO{(% dé’:leect roni ¢ | ogbook nodul e.
'nIna 5@1@1‘ SIRREERN s HelBd NG c‘ﬁfcu?aﬁhguhl?érhf?gperfomance
al rcraft performance paraneters conprises perform ng
paran@eters tbinpsibescperfornadg am inifialt ¢abcdationr aff the puctaf perfisrenance parameters

paraneters 5 and retrieving a current deferred item
and retrigying @,ﬁyﬁegq Melaedp}tqpé}sy pg,mgqasmgg plyrality of MEL 4tems from a database

compﬂ«% ?gﬁt de &Pdmce qo?%oﬁn %Ihgc&frperrl& | if&%oﬁ‘ém llL}e represents a current

erred i represen
mainteBiriet SRARGT afi ladtiaf. qfheaﬂetnd)d furehbt corfﬁlnﬁegre&d]@ﬂm%uné fHpact, if any, of
conpri ses evaluating the inpact, if any,
the custant deflerredftemylist on tlesminitiad calowlatior of thetaingtaficperfomnandeqrarameters. If

of the aircraft perfar.na ar a ers. |f he
the dffgred Figi fistars e AL CACP IR o e el perfoliagse pirameters, the
meth&f' ?urﬁief% Fis @ hdtBmABaN é?@lsﬁﬂgttﬁé $nitihiNEaldfariBil BALd on the current
her conprises autonat 'y adjusting the initial
deferredl mamh dist o; atrseeat oifinahealculati@ndf thbediesrafe petformarice glarameters, and
to arrive at a final cal g#l atjon of the aircraft

displayang e Analcalquatiomof desiire TErRANGHNAFHNGLEIS 19 7 Hear.
30606 at ' gygad@}h Q:%bé‘al %Bé‘fah ng@%h%f H@ﬁ% @5?)2“%63 ble &1tronic flight

a USG ar

bag sgsd¢R beﬁ@ﬁle@tu{g’ &@ﬁsiﬂ&ﬁ@ &n&in@éifafcinngl flight daWtTheqﬁrﬁ%ﬁMﬁﬁefb[E electronic

for collecting, transmttin interfacing f
ﬂlghtdalgasystmecommgpammm @re@@mr@siammalnb for dighlayinggntormation relevant

to ﬂya{gsﬁ%%fllﬁl r{lhf gﬁﬁgﬂd tﬁdjf\da%é h PTbeDaP? Peﬁg?\%ﬁrdconnected to the display

screeBhé EGthputig rﬂé‘ar@'h%@lhgf atpl@alty TRl nAn§EBRSelectronic flight bag system
operatlvely connected to the display screen, the

further mopmprisesgdate aokdedtianimegns forl gathdringyrawf dats pmtudmctderr% maintenance

s L DRV RLSR) 17 GOIPEL 0 e
weathip listh éﬁag)pﬁg gi?'] ?ﬁﬂﬁc ﬁlrﬁbﬁ gﬁ@ and #’z{i‘(@{% ERNOTHI QQ&r&f@ﬂlght bag system

obst a tT1ght data, nmanagement
further @opiptises eledtmni@ Goavasnh brovdat memrspﬂ»r agcessing and displaging information

L
and SR)Fﬁg%raol ] ca 11(1%5 of e %}ﬁ aﬁ&%e {)ﬁﬂﬂ@é’ by } gﬁ{)rpgl'ggr?s' f3F calculating

store roni c

takeoffl parhmewis¢ til@@ﬁlﬁk afdfeatiﬁ dé&@ﬁﬁ| mamfenﬁ@&ei'té/fhﬁ @nd @kter relevant crew-
storing equipment failures of the aircraft, and
entergskparypeteisce appl i cati on neans for cal cul atl ng takeoff

PG o Thssh o ne b RS oo ke TRRATR T be discussed
moreff&(}ﬂlﬁ]mghaﬁl@edadégcqumr enbodl ments of the present

application wll be discussed

Brief Description of the Drawings

[0008]  Figures 1A and 1B illustrate a block diagram of an Electronic Flight Bag in

communication with an airline host system.
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nore fully in the detailed description. Brief
Descri ption of the Drawi ngs 30 [0008] Figures 1A and
WQBOQSI’OISHngr ate a bl ock diagram of an El ectroni BCEUSENRF/006947
Ba communi cation with an airline host system 2
@908/ 0Bigare72 pamileyszbavilboaaurs a poges|flaw guwhich apglectronic Log

mongb R et b LR PSR Bl P Sl 2, ™
Olodrar Chﬁgnfeoesrmracaowoaianr RRRGS a HRALA A fhihidh On-board

lustrating a process [ow in which an
Perfofmnarize diod] leBrlﬁfmrmmmedlfacdty frond 4 dath sfoos.mat i on direct| y
froma data store. [0011] Figure 4 is a schematic_ o

af0Qdd np| Bigpre m@rsah%m@w eremplarypiscrafy gpwhigh the Hectromc Flight

| emented. [0012] Like reference numbers
Bagc%geﬁrﬁf:%%g{ ?Ens in the various drawi ngs indicate |ike

el[geE)t s. Lietréfetete RRBBEE RAA a8siddtibRDihdhe MaridR@irawings indicate like
followi ng detailed description, reference is nade to

elementse acconpanyi ng dr awi ngs that forma part hereof,
and in which is shown Eé VPXLOf | I ustration speci f| c
illustrative enbodine 9% he invention may
b ctige
SRR e AN g SARIEH TR kDB SRR i Hiddh b the;accompanying

drawihgs haeforincepdrtteeréofyandtin whickeis dhown bg wiag ob #lusaviter specifid illustrative
t hat ot her enbodi nents may be utiljized and that

embogdigmengy i Whighghs inygntiga fﬁ‘b}dbe puastiged: hdheseqaphadimenys pFodescribed in
1
sufflcg}l?ur @ 1lr1k)t e%(iie %l?oggk gl g;frﬁ:trlnlggﬁ %‘tp&c@l\é? :Héén ?IE}' Fl rQ ?ﬂd it is to be

unde@@@d (tEEtBéthé@@mbdeﬁ:ﬁmeBy Gt wtdized dnd @be Raridus r@laﬁg&t may be made
system 150. In general, the EFB 100 conprises a

w1moged@aaing fmm;&cﬁsmr@camﬁlsc¢mg>f$lyspresmmvcmqn ovi des a

(e S ERY A RS Si8hc B8Rt B -8 ek SRE HhgF®) 100 in
comnﬂirﬁ&ru@ﬁtmﬂp& hllrlllﬁésl?:(FBs@rs rhr156 ! QIH né}al 05 EFE"QO@QO rﬁmses a general-

nmbodi ment s, E O conprisé€s a display scree

purpo(sa abmphidg 3yspm® grhaoinprol eles .rﬂlgllntsqné\awlﬂgsevemﬂ applicatioms that enhance
rel evant to flying and maj nt ai ni hg an ai{]’craft as
@49 A

their gapapilify ¢ GRYFALE MyAiFREhsSUCH 38 3R PiYER psiaied ipdigwe 4. In some
embog}rﬁéruéf}@esﬁﬁﬁqﬁo cyﬁﬁngégrﬁp&{gﬂl scE@eﬂQﬁot?%lﬁ)%;El%n%Tazl’mmable for displaying

nmeans,

inforfantidro R&levdin ofos ﬂyiﬁ@y bmﬂrrdantatrﬁm@ hans ait@efts as ewell dsncéhputing means
illustrated enbodi ment, the EFB 100 conprises_ an
operatively cppRacted to o SRPIRESBFeToBlE eompIBing 9¢ang offen frs plurality of input

means, such as, for example, buttons, knobs, keyboards, touch screens, etc. In the illustrated

embodiment, the EFB 100 comprises an Electronic Logbook (ELB) module 105 having an ELB

database 110, an On-Board Performance Tool (OPT), or “Performance Application,” module 115
having an OPT database 120, and an Electronic Document Browser (EDB) module 125 having
an EDB database 130.

[0015] The term “module” as used herein, may refer to any combination of software,
firmware, or hardware used to perform the specified function or functions. It is contemplated
that the functions performed by the modules described herein may be embodied within either a
greater or lesser number of modules than is described in the accompanying text. For instance, a

single function may be carried out through the operation of multiple modules, or more than one
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25 dat abase 110, an On-Board Performance Tool (OPT),
or "Performance Application,” nodule 115 having an
WoRms@atdbase 120, and an El ectroni c Docunent BE&RS2G07/006947
(EDB) nodule 125 having an EDB database 130. [0015]
functrpn énatyebemermw by ﬂwssaq@éapdvéfr et qﬁﬁybeﬂén@dulftsan@h@ﬁ 1mplemented as
hardware, ﬁ eo? T vvare i om/}% e O{\d 1? ?hu es rbed modules
B0 aRRaie Rl Smtitar Bheos “hamd G gestd
may Fe@ﬁ‘l%eﬂpdlﬁ'él%ﬂt 1ctdtibmsaEorinBEred URUEIP S wited fdi’r\m?éiei%y teldé8mmunications
nodul es descri bed herein may be enbodied wthin either
netwak gorabe bternet. | esser nurrber of nodules than is

ST o A SCRIINERY 53 S 0 St 125 are i
M@@S%?B%%%&B%%@o%\f%g%b%?b e S0 1 Bcen s

modufsr 03¢ Mes] 125 prbeids anmnibed Wf advahtuges|aach ad @nb\mag hiBnatic linkage of
may be inplenmented as hardware, software, firmwvare or

defer@dyn@awnam"—at itegns tenterecbin thadeliB inaehule JOS) taethey é’@tfprrme Application

115. 5%‘} u{fgﬁgg Iﬁf{ﬁpr Y deﬁﬁ%ﬁ%f&ff de eg‘Fet CIBOC tﬂ%lrgcgf e%ﬁg rles and enhances the
caan"lﬂléé%H e¥brmidh8e bMthe OFt modulk @94.6] The ELB nodul e 105,

OoPT rmdul e 115, and EDB nodul e 125 are in
cd00iMi caAs show ihFignee Hhoh$EFB 186 miaysasa tmuprisel apwaptional common

databispEl S5 p oo bR Wl et gl ki3g 08T apRus 415, ind EDB modute
125. & o b@cﬂfn% t ihQ chl‘nﬂ]éﬁl%ta% se %fsg@'ga@grg??hfe&ttﬁﬁ%%ed by the ELB

itens entere ul e
moduRet05 IORﬂhmed@lpﬂllSpatdl EDB mddule T26, and eadhagedulepofvids, 125 maintains
the accuracy of deferred mai ntenance itementries an

its ovehseRAtatsdataiase 180.cl20abiQ.i I @beraeﬁlaubqsimrm, e@n@Pntdn@base 135 may
store %&ngn%glﬁaafa thck rrp[? gtlgplé%ﬁ tﬁ{] %WE ({l:ﬂabaké;ﬂ(? d‘dlg{ déﬁgaslé':]?g and EDB

SO CO an o
databhde LIV iagditibANthel mbdlnéseuﬁialrsodgs @ad GfreracP WithD6hé nother via the
115, and EDB nodule 125. In sonme enbodi ments, the o
commasrdatabaskat Ibersan imeragt diresty wialthe ermmunigation links Wysgrateldyin Figure 1.

sABt bRt 55 MRade 5ctin b B R o members o

enter Q&ﬁpﬁﬁﬁﬁ&ﬁiﬁn&@h@%@r fodilres 140, théL?thml':zﬂ 184 BEhn aircraft. These entries
mbodi nents, the comon dat abase may ~store

can bc aummaamllychamehrbmztrhwkh R obcntraeppheawntm@ aEth adhnabe&t gystem 150. In
.dat abase

1 dat and E
Somegargmwts BBl dodee Seinpgies aradio insifa Hag ronble of fering gy uplink and 2
downﬂﬂf bEDRER gl{ a\ﬁlc?;Tf{ 81 thé leqhdr%_?éﬁ%? ?Sélﬁ ?(éﬁatﬂmsmlt real time flight

I nt er act rectly via the co Icatio

data intlhdmg ettt dperabiogalrdatal sechfifyidita dml vagey dditd.on, t he ELB
nmodul e 105 can be used by flight crew rrenbers to
er[@@ﬁlequAghﬁﬁtmwnmétnebﬁ%n%r@pd}cma.tha B mﬁdalq h%S directly or

remotterC H)n l%?el tﬂ gqu%mgtﬁ fgil&r%rrezgrds Ip % %ef%pttﬂéfs The deferred maintenance

items may have an impact on the calculation of takeoff parameters such as, for example, takeoff

decision speed, rotation speed, and climbout speed.

[0020] Some conventional aircraft do not include a Performance Application or On-
Board Performance Tool. In these aircraft, a computer often performs an initial calculation of
takeoff parameters, but this initial calculation cannot be used directly when there are deferred

maintenance items which affect takeoff performance. Rather, the flight crew typically must
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can be automatically synchronized with a client
application 140 at the airline host system 150. In
WQ@H@/‘)@WFDdl ments, the EFB 100 conprises a radPET/US2007/006947
interface capable of formng an uplink and a downlink
consdhepmerdocmeemmim ahd manallyencdifiyl theetakendf pampstetam cebm]ation.  Such

can trans real tinme flight dat i.ncl.udi.n
many rpeﬁilszmﬂ%éﬁ%&r%h nejdgl NOASERUNY jhe ERMPIeRIY O FplPle deferrals, and

frequ%@%/alg%dztt%I%Q%%%uv@'&i\{ebﬁ%&gﬁ?dgf@r%gﬁ %ﬁon?seirﬁ%&féeﬁ €8homy.

ect or renotely to

cl[eax]t helreqtibpomiventictial| direrafte 6 Feeformance AApistfcatiort beincluded which
The deferred mai ntenance itens nmay have an inpact on

performeinitigl calculations of takeafe parmgigrsanByasy o theserpirgraft, hgwever, flight crew

exanpl e, takeoff eci sion.spee rotatio ee
memiS 1Byl ob B cenyay o BBk SRR PunbRhet HpREr By B8 Performance
Appneéﬁod 86 biad %@pg’ﬁltﬁéarﬁm&ﬁemw hetdefired" itdhs caPbBRBAAdered in the
Performance Tool. In these aircraft, a conputer often

calcukaaom obmldition, niewi memberk musaoﬁtmn@lﬁualhy ghexkfthe documentation to confirm
ar. ams&ﬁ%fg ‘?ut .this initi a% cul ati on cannot, be
g AR Hemssr SuhapERLBroCH e @R s erors, such as,

th
e o b b Ryl .
Pmmzoom &fbStHments @fishd prepeap applikacionetht DR MmModak 115 of the EFB

manual |y nodify the takeoff paraneter cal cul ation. )
100 issed tw@alatmwﬁf dafarmﬁgs geher @PTymagdulg ok15: advantageausly receives

agcoun the of l4iple deferral. n
cefer Bleoby S G vEehatesl ol BRelielicFlchl G PO e ELB moaue
105, &7 &idrd tHeORsnPIREb 4 S%Fr@di nRfEHAYe 1idt0XA1d rebilt, 3EOPT module 115 can
conventional aircraft, a Performance Appli cation is

advantagcbudpdtahwlmlm a@copetr ﬁlm ideferned t inaintenanesu litamis omd ofher crew-entered

t akeof f ters se aircraft ve
parariefis Autop PR SR AL 0 BreolPoriRiE1 J1 i, De OPT module 115
R fGnfbipleRAk fIe&ing takeoff t
ca B B G Ak e BT aTeting oo parameter
calcutiebﬂr rsech ad, éomexaapld) ehe reiatiodstip deiweeh henwmd:mdﬁtahmmbstacle height,
In additiaon, crew nmenbers nust often nmanually check
and ope,@r MQES HEEFTek MIAICNBNEIRMS m their choi ces of

dibgﬁ{]gder ré nﬁﬁ%a%ﬁdlgé’e%i 0§‘&é§lae£fa91‘é orﬁé 08 A 1, c;a"i‘l%raft related

ors, suc examnpl e W nenbe

docuritrRatidiy g@eﬂ' ably ifi€lnéing efrdeddxd Hy@'bmnkfl &ﬂfaellitztte Essy z{c@&g&} sections of
I n enbodi nents of the present apgdl cation, the OP
mterqsb@ﬂ@m%fm@rnberﬁéf helE@B godsled13% campalsal melke the list of deferred

t akeof f para T nodul e .115 adwvant age y
mainf SR e GEREPRLE M5 TV astBY Hr SvEViher cH Pl BECEDBY module 125
advaﬂt%@@ﬂﬁl AbRYEMRht Q:?é»@ Uhéthb&8stof Feadily hRcdsk Brelv@st! Gocumentation to
, and enters the items into a deferred maintenance

undersfagd theAgnpact Q{geu]utpmem dailops anddalcenfims theavalidBy of the takeoff parameter

caleu R ARERE A SRFEEHE Udnor crowentered par anct er s

gglﬁ’ztﬂlﬂg'ncﬁtk L%sc‘g@.}_ﬁ}a r?ggt& gllléi‘%l:ﬁgldOaMﬁ)QJsfthP%t@ﬁﬁ&{ 8f tHe"ELB module
105, OPT module 115, and EDB module 125. The integration of modules within the EFB 100
can be accomplished using a variety of suitable techniques that are well-known to those of
ordinary skill in the art. In some embodiments, the ELB module 105, OPT module 115, and
EDB module 125 regularly notify “subscriber” applications of relevant changes in status. In

addition, the ELB module 105, OPT module 115, and EDB module 125 can respond to direct
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upon SAMNENEING R GHleulayen, exgea it

can advant ageously account for the conplexity of
multiple variables affecting takeoff paraneter
WOABMSEons, such as, for exanple, the rel at PERIIRYT/006947
bet ween runway conditions, obstacle height, and one
requesxs fnn'rrrfomm‘tienrfecdn roRe rinethan oe frotre other alﬁpl{ceﬁ)@ﬁ IMhsonteDBnbodiments,
le 125 includes elﬁagtronlc o ies of

cach GPALE 407 F1dh A2BHorea 6k, EcaliiTeh BY Biter apeliseionsreithiniits gwn database
t

110, PSR SHRE A LS bl HhE4 SRR 5458 n e opggal common

databfigedygle 125 can al so nake the Ilst of deferred

mai nt enance itens available to the flight crew for
vile#dSdg. Theiopenatien @b@m@@h@laﬂ?m@ﬁvamta@edﬁsgﬂﬂgﬁd below. In the

exem BBy AR ATEn P A LA 1 PLE b AR en avatavt

Defertéd itéiﬁ?ﬁlsﬁﬁgm)o U:[Qﬁf st ;E;er MP’k"Iﬁ'éque ofs b@ﬂ-‘s &@"Eiﬂf fatabase 110 for

paraneter cal'culation he OPT nbdul e 115
the laEe@OIMl]. As adilisony sbhe OPdhmudyle tlﬂlﬁ: pEEBtIib(EL&Idhtah&setlﬂQ for the latest DIL
integration of the ELB no 105, dul e 11
heell IS IR Be Th (IR module 115
[
llow} ife- SIFub RS BRARRD ERERIEE] Rine bkl & e Iom ored in the
ELB @itdlbd%éﬂ)lOSkﬂhUOH’D middaleal I5. dibplayoahe ke deleedit ifférbrices between the
ELB nodul e 105, OPT nodul e 115, and EDB nodul e 125
DIL sasgdinethe FLBodatabase' E\andrthe, MEL selgetaddt the RPTomodule &1 &nt

GHOETG | Tnd BB Honhidand ilise3Re OB mife TS Ghaheet to the DIL. 1n
some(@a§é§cihe FLB'R0dtR3103°detifies e OPPIROFHNO QP9 4T all s@U@mhBes, whereas in

for information from one another or from ot her
other zpyes tha FLBmoduln 165 metifesathe iORIhmedule d4 6 lof wolyuheseldhdnges to the DIL

. 115, 1%‘_? stores the data required by other
Whlcfh%‘g?qte PHREHi thin its own database 110, 120, 130,
S dj [ [ i
\Ml]ie fo")g *i‘h O nfodied] 158 tfflesitgg]ﬁgi F‘gagglg] fQﬁiéPEl%ingé@to selected

tional common dat abase
MEL dtesiisadndon amfy sabseqeere rplcalayionsyh®he BEB! moduldd96) inbmeh, displays to the
bel ow. In the exenplary enbodinent, the ELB nodul e

user apyesalelatips Meduby BRRIRImgsaled 12 thy difieEsnt a6i it MEL dems than in the

DL Deferred Itens List (DIL). Upon startup, the OPT
nodul e 115 polls the ELB database 110 for the |atest

Difbo28}n afdiht ieRémplakycent¥dbimied describt® hereld, $he EB Ehofaule 105 provides
dat abase 110 for the | atest DIL upon conmenci ng

links dntp ¢hg EDBomodwle d 25 basqdakverEL mmrrmbef baadgition, ithmePT module 115

provigiTissani? e BRIy | ML B MR R B St or e T n

t 160295 B ﬁ%ﬁﬂa\?@%@a Ho cﬁﬁli‘lelllﬁzﬂ_atfﬁ?ddlhﬁdéa@%' ifi VRS tHeOELB module

the user ant differences befween the DL stored

105 pubhsllmes &efts dat whiak ehd OPTanbduleel ISEtespaidect Adblogk t208, an equipment
malfunctlon or di%lul% \;\Lml? an associated MEL, is entered into the ELB module 105, typically by a
member of the flight crew, grounds crew, and/or maintenance personnel. At block 210, the ELB
module 105 activates an event indicating that an MEL-related entry has been recorded in the
technical log of the aircraft. At block 215, the OPT module 115 receives an event notification
from the ELB module 105.

[0030] At block 220, the OPT module 115 requests the current DIL, including the

updated MEL items, from the ELB module 105. At block 225, the ELB module 105 receives the
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[0026] The ELB nodul e 105 notifies the OPT nodul e 115
of changes to the DIL. In sone cases, the ELB nodul e
WOa3s8M51277i es the OPT nodul e 115 of all such cR&RFE3007/006947
whereas in 15 other cases, the ELB nodul e 105
requestofirorhi ths OPfemGiile b AulAe blddk 250, drel FLB mosialec H¥ngaeveorelevant MEL

s T 5k, 0 BRSO oRShSEE 15
SRS, ook AT SSBEAE e cyon MEL s rom e

ELB hidduleU®s! Arblockad 4y iiad OPTSndtlke] 13y stbfee ﬂG%BmmdMEL itdihs in the OPT
wth a different set of MEL itens than in the 20 DIL.

databp0i20] Atrbledk248x R nodmledd S meises MEMOLMS Charrasher, suitable flag to

noﬁfﬁ@% L Aeleven g aes i e ML s i 730, o8 pegopss 200 ends.
11{’/@8% Y HeRw &{Ahslﬂlh&m n‘gfhemEQ%d%@%%glﬁg the OPT module

base I'tem nunber 0029 Figure 2 is a

115 miBRr inferhatie rditecthy fronmehd ogdti@id) dommdn ditabdse BISB At block 305, an
nodul e 25 105 publishes events to which the

equipssgt malfyngioncerfaniyswithan gssaciatesiohlELy is @aatieeﬁﬁtﬁtthe ELB module 105,

typlcﬂﬁ{ljépﬂgntelfnﬁ A tﬁg %’cre‘%t oﬁ?a?ﬁe@f%%ﬁﬁ h@&%‘gan&espersonnel At block

310, e B melule05 finitiglas tliérsﬁ&‘l/a%eg(bﬁlﬁad datécBMEIaﬂtKiﬁﬂi the common database
mai nt enance personnel | ock 210, the ELB nodul e

135. m@lqyktaléa&legpdme@wu itgmp ¢ stered tythe sammon degbaseel 33t ed

g T TR e

updat® MELN R 'f?(ﬁ’ﬁ'tﬁ@ co§19n(fnr Qz{fhﬁarsl@ 1B5B AP@Wck 309 thd w}nodule 115
At block 220, the OPT nodul e 115 requests the current

receivsk lthe cm'cdnuMEIglttme fronpﬂiatcenhnMﬁLdaltetbamsBi‘ r Anblotle3 ), Bhe OPT module
nmodul e 105. At bl ock 225, the ELB e 105 cei
115 SE%S the cppentddBLotsmsn ﬂm@?@ﬁtﬁgﬁ 4yt blpeky %iég é%module 115
I I
o HEREL T 1 Bl o M B e L

itemsahd@, arwbckmosthtelpaooewmmdpl L to the OPT nodul e 115.
[003 At bl ock 235, the OPT nodul e 115 receives the
cUpOIdt MEhe integratiqry ofnthe fd-B moguleol®3) ©PTomodyle 1h.cad EDB module

125 il hOEER ToS Riideed RuBbe & erifeqt BB R o bt crew.  For
examP‘léd e EEBS1 002 hGRRtageds Y en RS dp”unqwﬁ takéwt;ﬂ%@etérls a8 be calculated

notify the user of relevant updates to the
automat@nléy,a\néle assubihg skfe2gi@rationeby takings nto Gocamd 21l de[fcme}t]namtenance

ems, i e Gp ErRH € ansecopslied i B HkeFordot dsed counting for
defer{:ﬁ%iﬁ&‘ﬁmﬁﬁtitéﬁﬁa&/hﬁﬁm%cgﬁ’tlf&ﬂ%s@onjv%wrﬁf m3h@AKedfARques. The EFB

100 can also account for the complexity of multiple variables affecting takeoff parameter

calculations.

[0035] In addition, the EFB 100 advantageously provides the flight crew with easy
access to documentation of interest via the EDB module 125. Flight crew members can take
advantage of hyperlinks between deferred maintenance items and related airplane documentation.
As a result, the flight crew can assure that the takeoff parameter calculations are accurate and
meet regulatory standards in making a final determination as to the safe and economic derivation

of takeoff parameters.



equi pnrent mal function or fault, with an associ ated
MEL, is entered into the ELB nodul e 105, 10 typically
WER0/ 03t her of the flight crew, grounds crew, PEREISE07/006947
mai nt enance personnel. At block 310, the ELB nodul e
1q06036]i t i Althsughh éhis tinveagien dfas t heen ugedattiteed IvELerins eofi certain preferred
t he comon dat abase ~135. At bl ock 315, the update ) .
embogjgents, Offer §mopdimedts thak 5e apRATRS 0 %B%grélr@whﬁe@grﬂ art, including

0 . .
confp By 3 R B T ks RO SE R, e

withifl HealeageoftBfs . invintibhock 325, the OPT nodule 115 15
receives the current MEL itens fromthe conmmpn

dat abase 135. At bl ock 330, the OPT nodul e 115 stores
the current MEL itens in the OPT database 120. At

bl ock 335, the OPT nodule 115 raises a MEMO, MSG or
other suitable flag to notify the user of rel evant
updates to the MEL itens and, at bl ock 340, the
process 300 ends. [0034] The integration of the ELB
nodul e 105, OPT nodul e 115, and EDB nodule 20 125
within the EFB 100 provides a nunber of enhanced
capabilities to the flight crew. For exanple, the EFB
100 advant ageously enabl es optim zed takeoff
paraneters to be calculated automatically, while
assuring safe operation by taking into account al
deferred maintenance itens. In addition, the EFB 100
advant ageously reduces the |ikelihood of m ssed
accounting for deferred nmaintenance itens which can
occur using conventional nmanual techni ques. The EFB 25
100 can al so account for the conmplexity of multiple
vari abl es affecting takeoff paranmeter cal cul ations.
[0035] In addition, the EFB 100 advant ageously
provides the flight crewwith easy access to
docunentation of interest via the EDB nodul e 125.

Fl i ght crew nenbers can take advantage of hyperlinks
bet ween deferred mai ntenance itens and rel ated

ai rpl ane docunentation. 30 As a result, the flight
crew can assure that the takeoff paraneter

cal cul ations are accurate and neet regul atory
standards in nmaking a final determ nation as to the
safe and economi c derivation of takeoff paraneters. 7
WD 2008/ 051277 PCT/ US2007/ 006947 [0036] Although this
i nvention has been described in terns of certain
preferred enbodi nents, other enbodi nents that are
apparent to those of ordinary skill in the art,
including enbodinments that do not provide all of the
features and advantages set forth herein, are also

Wi thin the scope of this invention.
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8 WD 2008/ 051277 PCT/ US2007/ 006947 WHAT IS CLAI MED
|S: 1. An electronic flight bag conprising: an
WE2e8BEH7 c | ogbook nodul e conprising an el ect PERUS2007/006947
| ogbook dat abase, wherein the el ectronic | ogbook
W@dﬁtigured to conpile a list of deferred 5

elte ncl udi ng. one or nore MEL (M ni num

t
nghrpm clpgtegnyc nﬁ'tgb%ag Cé’i’f‘pgﬁﬁ’(gar d perfornance t ool
modul e aﬁQfJgﬁBhﬁé%%oo%ﬁ%te%rﬁ 1st ee'l&ﬁ%ﬁfé"lb ook database

| ogbook nodul e erein the o perfornan e tool

nmodul e wirrginnid ¢ectathid koghmiemsdmlbes torfigured todefmpile adist of deferred
mai nt enance itens conpiled by the electronic | ogbook
noeRintenaed items dqgluding ane qronaqelMELu(wnlamrrpEﬂwamatrklét) items;

par anet er Gu

oper at 1460 ypaRh RERpBUFES Bl o, SRl B3 BlssffR W fhe clectronic

nMgsdoBk adiutd)e onboard performance tool m)dul e,

wherein the el ectronic document browser nodule _

conpr i yderein thd eahaaghperforduocmtoel madulesie configurbd seaccess the list of

sto dacunentation r n e MEL i

. ﬁ&f%ﬂdn?lﬂten%etl}?@sl ool By efeGtroms etk thadule ap caleulate a
£RMf ‘tﬁ;;ﬁ,gg ShinRRikE sh@gbook nodule. 2. The

eI ect r@g)l? f’ Eag of A a‘?m 1, further conprising a

common ada&laimame: dapeateat brosvsgr nmdnkecmpmdativelyt tumnected to the electronic -

el ectronic Iogbook nodul e, .t he onboard performance

t desbogk arpdule ang e ppRoaE] earfarBANes taBlBAHE: browser
modul e. }féﬁ il hﬁxee o?{réfﬂ{?eérfo eh‘legp.tbr @gerotno(&h%b%%grises. an electronic

wher ei n r mal nt enance

Stcbf:@xdentfbré\bﬁer @@mme sthaingidsemertatiocle g@UBRGIthOMEL item(s) included in
flight bag of Claim2, wherein the |ist of deferred

rrahmhsméde@rred mainienascetemeepmpiladthy the eleetramic Logb@@bm@dule

tab Th t l.i ght. b f d.
wher o) tengestdte ShEf ot pES i, ek Bompidhg gommon database
opera%ﬁgksﬁe@éﬁqg tRS) eleBiPoHiS lcf%@@k ‘ﬁﬁﬂlufer B bdribodfd p&fdiiance tool module,

ers, grounds crew nenbers, 25 and/or rral nt enance
and ﬂpd@ﬂnn'mldocﬁneﬂﬂb@owseequo}ﬂ c fli ght bag of Caim1,

Fnchr El;ﬁeﬁésc't%;a%ﬁ% Al B/ Claft PobPa Gt it o darpedl maintenance

items RO bred Y5 1 To g&amabectronic flight bag of Caiml,
erelnt e uralty of performance

The electromc flight bag of Claim 2, wherein the list of deferred maintenance
items is stored in the electronic logbook database.

5. The electronic flight bag of Claim 1, wherein th(e list of deferred maintenance
items is created based on inputs received from flight crew members, grounds crew members,
and/or maintenance personnel.

6. The electronic flight bag of Claim 1, wherein the list of deferred maintenance
items is synchronized with a client application at an airline host system.

7. The electronic flight bag of Claim 1, wherein the plurality of performance
parameters comprise takeoff decision speed, rotation speed, and/or climbout speed.

8. The electronic flight bag of Claim 1, wherein the onboard performance tool

module is configured to account for runway conditions and/or obstacle height when calculating

the plurality of performance parameters.
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paranmeters conpri se takeoff decision speed, rotation
speed, and/or clinbout speed. 30 8. The el ectronic
WORIEHIS193g of Claim 1, wherein the onboard pePE&UPANGE06947
tool nodule is configured to account for runway
condi t Thaseleqwbhar flidis tlagl of IKAaight, wheminc dlec ahtatard gerformance tool
the plurality of performance paraneters. 9 WO
modulggomippisesanonpeard psonmanse e dagbasehe el ectronic fli ght

b of . ' rtor t

76 Tge% égtr%mc\'\ﬁﬁhg hg%g)? S:l%gpf,a\{'ﬂer&ﬁ [il? gg%?:ﬂgﬁc dg)g{érél.ent browser

|
nodul e con'plm ses a rt’or mance ata
databat® -inclfides dnsedaen hgperlinl@hto facititatd aédedd 0 dectivieo®intertdidin the stored
el ectroni c docunent browser database includes
documemtatioded hyperlinks to facilitate access to sections
(r)ri interest in.t elstored ?’[i drgcurrentation. 11. A..
Fhod “bmethgd Of A& LR PP R BIANGT RAIHEE ST AN
conpri ?)leffgfmi%lgﬁﬁ § AN ARuBRoh BF fHedlirchd ferforhhRR pafanidi&s;
aircraft performance paraneters; retrieving a current
def er r eelrietiagnal ¢ustent defprredsiitam list gbopakingya pifiraliBt of MEL (Minimum
M ni mrum _Equi prent List) .itens from a dat abase

g&wmn@@t bysthienss dram arflatabpesgeripRiled: bipan giepigpgic lagpook, the current

def |t [ : e ' ' nce

CBLRHEA feh! RPLor ad 1 5801 GBS AL Bl e

of the e¢aluitaiy tefmpdcedifi dngmok ithé caftedithdefemeéd iit@n list on the initial

cal cul ation of the aircraft performance paraneters;

adplgslation obilie girenaftagrfioymanse parimetess; cal cul ati on based

on the current deferr ite lhst to.arriy { .

Final cabRGe BRei5Hint i o tissloR Gt i o offrent detemed tem

PHAELENE at h Finhh&alEl@{tfInr ftthe hRcrlaftgérfolfiincafaffidtert, € the deferred

initial calculation of the aircraft perfornmance

p ateamiist @ffects thednidiiabgalaulatiog of e firanaft perfirmahest pagamestrs; and

the airgcraft rf.ormance par ters to user. 12.

The meihaipyne e S chiulation of e auspatt peefomg i paratiggers to a wer.

the US et heffie 2P C%ﬂﬁ%?%ﬁﬁéro%ﬁxgﬂﬁﬁ | GEblife dElyser to access

itens affecting the final calculation of the aircraft
docunpsnitdtionregaréing jeer MliFR L ieemss affeatingithe dinahealenldtiopenf Ithendiscraf? ferformance

13. The method of Claim 11, wherein retrieving the
paramg(gry WA ©ong aF BOFRyPetiES| i st conpri ses requesting and

regei vi u : e At i Stabr e . :

eﬁg'ct rggllg C glg(;)gioéi.e@ lﬁﬂl’hgf hﬁgzﬂ]orgmg? fn g{em&%é,nl? deferred item list
compMées r€juRstirit dridewdeigng e cutrenedeferebaf e Bst fdne theleletronic logbook.

conprises accessing a common database storing the ) )
cdfr entThgemethodd of taim Lkt whemin TREicHEghE edTant daferred item list

comp{]}‘%a gfvgeggigl%g cgrrﬁ?no%o({z%%gseds%r?nbg € cﬁr%exﬁ %Ef.elor% c1:téar|nI 1t

15. The method of Claim 14, wherein the common database is periodically updated by
the electronic logbook.

16. The method of Claim 11, wherein the current deferred item list is generated based
on inputs received from flight crew members, grounds crew members, and/or maintenance
personnel.

17. The method of Claim 11, wherein the plurality of performance parameters

comprise takeoff decision speed, rotation speed, and/or climbout speed.

10
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25 the electronic | ogbook. 16. The method of C aim 11,

wherein the current deferred itemlist is generated
wWeI8BAS128A | nputs received fromflight crew neREENUS2007/006947

grounds crew nenbers, and/or maintenance . personnel. )

1718. Thé\ rreadhine sfadeblgi medinm \gogpeisingt mackingrigpdable dnstructions for

. performance paraneters conprise takegff decision
causind HMBPGE To RRHOGE dotretnafldof PARpIEfEE, PCER R g arameters, the
methodQBf{pPiethg 7 PCT/ US2007/ 006947 18. A machine readabl e
medi um conpri sing machi ne readabl e i nstructions for
causi ngedomuing ab eritiglealvakation of theraircrabicheformarie patameiters;
aircraft performance rapeters, the  nethod . ..
conpr i SFHEVING @ qusteRt Hg*%'a LR st |comprising A Plgralipt of MEL (Minimum
ai g :
e oplgidny T4 RERRTCR: BUAPRLEdnpibd B kb SCRGRE toghopk the curren

Mdkfetrivt RiemUIDst rdpaesemired curtent Jnairt@mmcd e of dedirbase
conpi l ed by an el ectronjc | ogbook, the current ) o
def er r é¥alpating Hesimpashr i iyt of ghey cutrentedeferied iewnlisicen the initial

st at us..of aircraft, evaluating the inpact, if any,

o Seiatigh pF s ArRf TR IR R RIS S ¢ he i i {1 al

cal cul _%Bju@ﬁ'n%jEutbﬂﬁti@dlry%@ﬁﬁitiﬂeédi&ﬂmc&s&ﬁ6@!ﬂfﬁ:t &lrfent Y€ferred item
adjusting automaticall'y the initial calculation based

othist tocardive aeafindie¢adeulgbni afahe alrereft pedformarice paramegers, if the deferred

final, calcul gti.on of the, aircraft performance
dienist affects fhe ipyial calgulation Pt the aiperdlT ReormeRRe Rargragiers; and

initi aldi@ﬂ%‘gé Eiﬁﬁ‘l (%fcuiatﬁi%n %E [lféra?tfcfa'flp;;%ﬁ'{o%ﬁi?&%ﬁxame ers to a user.

par aneters; I'splayi ng the final ‘cal culation o

t he. ai Mheamiachiaef rradable empdinanatfeChaimol 82 whaein tHO.method further

The machi ne readabl e nedi um of, C aim 18, wherein the . ]
comprieg [§Bebling the Byer ta accesnncumsntaion sgarding the MER itemg affecting the final

sce ' ' . |t ecting
caleul G E RTUTR B AbirPck B RO h 0 Mpole FRBIRI G
P20 anetTesS matifin® Neadible Riedilin PSf I014146S18, 2Wherdine rétBéing &he current
readabl e nedium of C aim 18, wherein retrieving the

deferredintegnlist esnprisee dequesting aed recsiving dhes cyreapy alsfarred itang list from the

lect recgi%%iﬂ? the current deferred itemlist fromthe
clecraNa 8PBRTc | ogbook. 20 21. The nmchi ne readabl e nedi um

0H1.C aiTRe 1 fache Bahdhblee niddfith NSF MANCHY, F ®Réreind it@EViRE the current
itemlist conprises accessing a conmmopn dat abase

deferred gemriiyt ¢dmeprises penetsingd eommdn idaebaseistoring tikcurdnt deferred item list.
g‘gé.c ;;‘ ;%%%gq% Icérbgqq%ﬁlg g quo rgmngaalale eele%tlrgr%tc rﬂ?gr}llt %aé lsylls(t:le?rtl for collecting,
transmitting, and interfacing flight data, the programmable electronic flight bag system
comprising:
a display screen programmable for displaying information relevant to flying and
maintaining an aircraft;
computing means operatively connected to the display screen, the computing
means having a plurality of input means;
data collection means for gathering raw data including deferred maintenance

items, runway conditions and obstacle height, flight data, flight management computer

data, weather data mapping, air traffic, airport gate and taxiway data;

11



transmtting, and interfacing flight data, the
progranmabl e el ectronic flight bag system conpri sing:
WOR0/M§1KPl ay screen programmmabl e for di spl ayi R§T/US2007/006947
information relevant to flying and maintaining an
ai r cr afelectroniepdacumgnirbeaveseo preaas i for lagcessing eod edisplaying énformation
di spl ay, screen [ nmeans havi ng a
f?? K‘Fﬂ’}%bsfto‘ieﬂbrbﬂl ﬁiﬁ*gﬁgmc(fﬁ&g %381 | ection means for
gat her ieQrb/ie 1 | Ry Laph1ISF fEiGithe %&Elﬁ;'{ﬁ miéht failures of
tens, eﬁ%ﬁ%y g%&&ktl?ons ﬁ% Est acll e hrmgldght g% ariures o
daheﬁaxrcfrdaftginti managenment conputer data, weather data

mappi ng, air traffic, airport gate and taxiway data
5 11 W0 Porfemumes wppbestionseu {50 clrlatiag dakeah parameters, taking into

AP oL B TR i R R S B R B s
be ght TRY air€hRCbf Aiafin Q@gkf@l@ker”&ﬂﬁ?nsﬁi aablrsdlef interface operatively
receiving and stori n&eqw pent failures of he

conneglied ¢o tfetcomputing means tor femung apppindemdomdmng( Hepween an aircraft and

cul at i n t akeof f parane t akin
groun] hasett SOPTRY SRt RH Bt Re JtoRumteg 2GR e FREHE data including
10 a1rcra§ o?%ﬁgﬁfﬂrdgg, 820 Bf shd vidko dipe aircraft of daim 22,
urther conprising a radio Interface operatively
connected to the conputing neans for form ng an uplink
and a downlink between an aircraft and ground based
control stations, the radio interface transmtting
real tinme flight data including 10 aircraft
operational data, security data and video data. 12
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