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WD 2008/ 150310PCT/ US2007/ 084339 SYSTEM AND METHOD FOR
SI TUATI ONAL CONTROL OF AVI ATI ON MAI NTENANCE AND
OPERATI ON FI ELD 5[ 0001] The present disclosure

wo wbsisesiogeneral |y to systens and net hods f arCT/US2007/084339
nmoni toring the operation of nobile platforns, and

nore particularly to a stem and net hod for control
of si t%ﬁTBMa%NBM@TH@RCI%@H@TW&DNALQWEB%OF

o attorm | TORAGRRTAR TENARCE A0 P ERATN ot

in this section nerely provide background i nformation
related to the present di %%L%gure and may not
constitute prior art. [00 ny. mobi | e pl atforns

(BJWH] as The girésent Shedissuréirslatedf gerrnallyatd sysdms el methods for

guire routine schedul ed mai nt enance. Many tines

monitpl §ot, SRRIAAN il MBI RIESOBRS, 389 FRPTB AYRHRRILID Aosystem and
methdd R RFfroRbf SitudBioh&IBBcLUAERcEE Adtated o %’Heéﬁr\'d 4@htiof déﬁenance

nmobi | e platform or from unexpected part shortages. In

andogg@’tlpn@ﬁa npehilerdaliared mai nt enance may be required on

the nobile platformin response to situations arising
while the nobile platformis in transit. These
situations often ar i sBACKGRMDI on wi t h t he .

ci al. passenger |rcr .
cfiBb3} 308 iR Ry s ah e Brovide backjround fiomation
relatetitaeie P@é@:&rﬁmml;m? anteyrfahyemdo@hgtn?ter%ﬁcﬁ@rﬂt nI
| S suc ey do not adequate nage L
e@ﬁg M?@Mlﬁ‘i‘% erFB?F rEsdReeEh B%I“'éﬂf@ %‘pﬁr%%*%‘&ﬁﬂ‘ééumm‘)b"es)
reqmré%l:lh:ﬁ@@cf@dd%@ﬁ%%nar‘ndé adlshy tifks, ﬁiécébh%)dﬁfe@"fﬁlalntenance can
ypically are not able to alert those responsible fo

be delaa@é GHaita grablerns arisiog &om lade digpatchaacsialief Téﬂ?gﬂ@blle p!atform or
from tﬁﬂg&é@g&%&ﬂ el %HHhéﬁ%e”Bi' n%@&iﬁaﬁeug%F%é@éoelrﬂ%ﬁ%ﬁﬁce may be

i nt enance ay or unsch mal nt enanc
requiredetn tbeguoltle platfaddi ini aspopse 40i siyatigrg elnlsmgl whide the mobile

o1, b5 o 2aPkRe 4 386 bl W pporen of

comnmlrmalqiassen@‘rfdimmfs [ 0005] Accordingly, we have
r[%BBHPI Z&urrent?y, presew? léayofl n‘?s%n e%%ncr:g Pragkl g/pgrformance systems are
limited in capabilities such that they do not adequately manage either scheduled

maintenance delays or unscheduled required maintenance. In addition, such systems
typically are not abie to alert those responsible for responding to the scheduled
maintenance delays or unscheduled required maintenance immediately after the
maintenance delay or unscheduled mainienance event occurs. In addition, existing
systems either cannot provide, or have limited ability to provide, mining or trend analysis
of past situations or past situation analysis.

[0005] Accordingly, we have recognized that it wouid be desirable to provide a
system and method for control of situational occurrences affecting mobile platform
maintenance and operation, in which the system is responsive to changes in planned
events and changes in unplanned events to alert those responsible to respond
immediately after the occurrence of the situation while aiso providing data mining and
data analysis tools.
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system-and net hod for control of situationa
occurrences affecting nobile platform 30 mai ntenance
and operation, in which the systemis responsive to
changes in planned events and changes in unpl anned
events to alert those responsible to respond

i mredi ately after the occurrence of the situation
whil e al so providing data lj QV@QQ data anal ysi s
tools. SUMVARY [0006] Accor di J@ a first aspect,
there is provided a systemfor managi ng situational-

eveuu06] as s pecatdaty Yo bifirst agpadt ethpreatsf rovidednp siystengfor managing
an operational events nodule that determines if a

situgtionak eyAnise gareriagd: Mthnabmebi) aiEfiopm Fagpgsing: an operational

oS ST SB BN 1 SRl e TIARCHiator has

ocdutredshdssat oroavérit iapst ustuabonabmatageranddaledhaipdeteahines at least
|nterfac modul e t s the event

ong ﬁgf’g Pased oo gnﬂtl{qt,lgndF g,tr?uth@ZLB' K )gsté,nggcg & gﬁaphlcpaLll User interface
mogpat %'ﬂﬁ%‘}% % EU@nleM%m StheesiRfatibe A tHe alBP b to enable an

determ ne a response to the situation
operata i wmt it evands gelatingr o rhhe. heobnﬁmmtfwnalar@vmt@termme a

nodul ther._co | Ses: i on_br.oke -
resPRae fo ik SHEORIT BoRhEtPR it wiora, s fRedigrel aypnts module
furt'hBP k%bn'ﬂpﬁ"s@s exe Mtegrtdn Brokep Gittreesinbs eNe RivehaPuéland tranforms
nodul e that receives the event data; an operational:

thea@nt ingat il suenidaliny es opeeatinnehevenithandlemedele that receives the
tl | dl t,. St t ,
et rferaPhodls YRR, HRab, FoGaEE) Bt BBy 'Pa from the

'opé}ﬁﬁér@dH@én@fhahHRarWﬂbdhl% phatthar sforen theaekanvbigrole provide stored

fusion 15 agent that determines if the event data is

event slafa segdd nsather oparative efther meitle Platforimeaand gridpwledge fusion
_ageqﬁ"?l%t d@éﬁm[ﬂég i thgeev%}ﬂ?agtd Rnaki MR ég%ﬁa(ﬁ‘?ﬁfe e@é]ﬂ data and the

e even Atais uation, stor
stomd gag¢mtodatdalremi thet bpexapienal emaatl datebase dandliate event data is a
' 0006a] According to a second as r}% there b
sﬂl@.tlem sletesaihpettigon dalka iy ﬁr@qrﬁfgo eHeehIde a%%d
operation of a nobile platformin response to an
opE}BadnaAcevishing donpr serery asneshvihfgeals |pé@§@e%n% method  of

maﬁ¥§’ﬂé PiGirftE QA %ﬁdt&?%%ﬂghl 2! AL B rﬁ\t mgegdbnse to an

one o1 a requlred mal ntenance even

: op@pﬁmr&tllaveneu@nbrlsmgt esguiving gt ildasd osiet esadnit mplﬂxegarshng the mobile

i s associated with _performn the required
p!a%rnmr@lﬁaﬂaéoé\ﬁéﬁ@sfoqmwéraaf%we@v %%%dew‘ftw an operation

evern‘i.’"cc?é%ﬁﬁmlﬁ'}@eﬁ% diflRibn &ids %&rlg'a%goﬁgtér@t‘?&ﬁﬁ g‘éﬁ%{rﬂmg the required

erat o situation exists
mamasrmncsl eygent2br s:tpmramyl tehendyv based nputthé reaaived event mput and

o35, SL S e SPleb FRBSRBE e A SHEher comprisn:

stoﬂﬁé‘fﬁé’é%nt%ﬂut@ﬁtﬁ Hb&*a“ﬁlgnlaf eldif dRaAeR Srveite étﬁﬂéﬂ event data

is a situation based on a conbination of the received
asseciated withuthe apgratien of treethabilerlaifami;anthdelermining if the received

ov BT Sl oSSR LRty YRR RBI A ot anc

stord bRl dtLVaRkrélat detePmirinynii I0gVedntdmpat Aat & egifigition further
that result in situations; determning that a
corgprisest companng the combination of event input and stored event data to known

event data patterns that resuli in situations; determining that a situation exists
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indlyeies @ glaphicel Hepeinierany medsie fhek dispime | _
'alﬁcﬁ g‘iﬂlé@ﬂ n@ﬁ gé %g'\%srﬂ)gee Iaﬁ\éq%%? etgpg%?g};e?mﬁﬁi{%aé' rggptgr\/seen{d the situation if a

if the event input and stored event data match a

known event data pattern;. and storing the situation

in the operational event database. The present

di scl osure al so provides a system for managi ng

situational events associated with a nobile platform

The systemincludes an operational events nodule 5

that determnes if a situation regarding the nobile

ifghat ¢vanihinagt sodwsteesdl baeeriddata madeh & kpown arent data pattern; and

V. .sa.incl,udes a .situational, jjanager nodul e
b M BLPRIE W Pelairish BV BRERT°, " he |
sityation if, a-sjituation exists. ,Th? s;gstemfutthe_r- , :
nel Heaesen; dsnedie aSaPoHes ReTerdar Banaging Stuational events
aSdoTdtaY Svithn® B IARRHE. TH Sy st hUAtILA8s 8RS ph&idHa Elents module
data to enabl e an operator to determne a response to
thah detdrmiees dra isituatia segardingtheeriobils . pl§0QBY hes amverred based on
enhodi a et had of nagi t he ,mai nt enance ,and .
eﬁniﬁb%?%ﬁ nltgife %\ysrtr%'ﬁ'i eﬁgo m%ﬁ%sr Sqﬁat.’(éﬂ:% Jager rggl(?ule that determines
aloREERLhENALrEYABd b PPeONlARBN iTRE sRihed kB UdRR system further

receiving at | east one.event input regarding the
pgan@ e event input; the situation

sitiiatioatexists.exi sts that is associated with perform ng
the required mai ntenance event or oper ation event, ,
baspsbor) thR &ifs /invissHigeant a'r‘ﬁ@tﬂod@f’%%&ﬁrﬁ? RHe haintenance and
least”one operator if the situation exists. [0008] The _ _
dippatshaf amnbile elatdornmn 4o resranseetoaaimeprttiontl euealisngrovided. The

[ ance. an [ fch_of least one nmobile . . -

i BRR REENAR o 805 636 sl abPntaciiof e frobie platform
reftingab Mt GENRInesof Ararpinder Bamiterficer efdnt faptigh dhération event. The

nobi | e platform The nethod includes receiving an )
metfert alsepinciudestdetgrmining If estitugtien obxigtsr doafi iepssociated with

Wl C t Lon i

AR RI RN A PACORAERL OB BASEh o8 e ot receied
evienpinpuit,rdrel alertvesaidbasieie epente ifithicadiastion anibts.

gathering fromthe operational events database stored

eveoos)putThet paésart ilRclolard efss Rdvide aveRidthdd Bt managing the

The nmet hod includes matching the received event input ,
maiptenaneeeandyvdispatalp of satt deateane i Mekilevelatiormpin gesponse to an

i Ny,Si | .det erm nj ‘ :

orkilor by Uy ok, el ! SR it o e mobe
platfernt. eThie vadthedeintiudeputcainithgt ine eveot igpuevelating fPut $east one of a

0009] Furt her areas of applicability will beconge -
reéwbeﬁ nteRgRse Réenigak ar pErdio Pt didtheatiraralt. The method also

| inG(aH gFogﬁguﬂﬂgeé\?érﬂ‘QHp&ﬂ“ﬂo %Heoﬁéﬁﬁ&i\éqté%t@@gtabase, and gathering

speci
from the operational events database stored event inputs that match the received

event input. The method includes matching the received event input and stored
event inputs to predefined event inputs that result in situations and determining that a
situation exists based on the matched combination of the received event input a-nd
the stored event inputs. ‘
[0009] Further areas of applicability will become apparent from the

description provided herein. It should be understood that the description and specific

2a



exanpl es are intended for purposes of illustration
only and are not intended to limt the scope of the
present disclosure. WO 2008/ 150310P0OUUS2007/ 084339
BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0010] The
present disclosure will becone nore fully understood
fromthe detail ed description and -the acconpanyi ng

- drawi ngs, .wherein: [0011] Fi J f . _
ofrpaaTs ITSIe o TRRSES oS i Bhart it itended to timit
the @BbHO bf Mespreseaf dithiesiieesent di scl osure; _
[0012] Figure 2 is a dataf |low diagramillustrating an
- operational events nodule for the system of Figure 1;
[0013]Figure 3 is a flowhart illustrating an
operati onal sequence for the nodule of Figure 2;
10[0014] Figure 4 is a flowhart illustrating an
oper ati onal sequence for the situation manager nodul e
of Figure 1; [0015]Figure 5 is a dataf |ow diagram.
illustrating a post situation analysis

2b
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nodul e for the systemof Figure 1; and [0016] Figure 6
is a flowhart illustrating an operational sequence
for the 15 nodul e of Figure 5. DETAI LED DESCRI PTI ON

woR@BaFds10rhe fol | owi ng description is nerely PETARBI0EPEHS
in nature and is not intended to limt the present

o Lovi ng. 2GHIESERERRTIEN OB THE BRARINS Y% o e
%ioqaj ' O*i*ﬁi? J?Séﬁrﬁt%saﬁs@é' Wil S8t oifd m&@anwe uaaé#stood from the

eration a commercial aircraft, it wl
detaileah desaription antdhe apeorapanying damingsowhetin:ar Chl t ect ure

SPITE:” R ' 5 AR NG, P SEp b iatona

contrdl@@@t@ﬁ'f@ﬁthe pfé@rﬂndssclolsam;l based notor vehicle).

Fur t h f he chite Scribe ereln '

i e enf Qﬂ'r‘??é\/ﬁr?oéétaﬁ?‘ﬁe&ag?m ‘E ﬁaéiﬁ?l%'ﬁagh‘jn’esp gl events
modu@/foﬁﬂeogysimhmg@ﬁ@q and operation. Therefore, it
be ‘'understood that the follow ng discussion is

nEﬂO‘h’a’ht efigae (b nflewehart diushatieg anhePeiph e'wquence for the

onIy commercial aircraft or to aviation
mOdeégﬁﬁgnande and operation aﬁtslkl cations. [0018]Wth
r E03dE nc Eiguoe B igiee floychart divistratingrmy peerationad rseagyence for the

5|tuat%éﬁ§%é%2%%dgug%§ﬁﬁ}g[,g 4Of aviation maintenance and
In

accordance with an enbodi nent
otombgs pFEReats @h acuataﬂow diagrans dliListratirg @, postesituation analysis

d " refer plication specific integrated
mo"”@%&%ﬂ%@ﬂ@f 3? @E‘{froni cC circuit, a processor .
d, FilRAé C@E@d} fleWwc4AroUR)strating rapTopgratibed] sequence for the
execu es one or nore software or firmvare WO

modulg ol ige®3A-0PCT/ US2007/ 084339 prograns, to a
conbi national logic circuit, and/or to other suitable
conmponents that provide the described functionality.

In Figure 1, a dat RETASVFRIDEREMATIONst rat es vari ous
Cﬂdqll‘?jenﬁeof‘ ngw dﬁsgg&sr YlSnslktMéFélf”éﬁémﬁ%W r1r9|na$l)4'§t§ﬁﬂ is not

an be the control
intendéd Il@lllB‘lltembopheBBl‘liI dlsolbstlll@e apphna’t@n, ADiEeD ﬂﬁhﬂugh the following

|
descrfln S iERITd SEUHLY faqhsys%ﬁﬁéj’g%e"%E‘H?”ﬁﬁ%ﬂ%Wm@”ame and
operaidh- 19 (i lcemnearbiat dérdrafi, tihiwill bbeurttenstoodi thatdtheesii@tional control
e RS 8 ek S, & R BeCA B S o ot
platidiBN eRNnShé W ianbraref st bpacdehat, Mhdint e Rindeassd motor vehicle).
operation associated with respective. ai rcrafe\‘Fédl)l th
Furthenpthes arehitasture ofesasibesparan 1¢eanc 08 ePleamest fyagigus other
appli@étl&?\%apgﬁﬁ ﬁweerﬁasﬁfé @E’% §H@"Wﬂer&‘ﬁdd‘“ nT'th%fore it will be

cr term ne ot her sub- nodul es (ot
undesshmdﬂthau thiei follohmg:mqusslon"oléun@t ingended tchémlt the scope of the

aopo R TS e b SE ST AT o bl so8bflo g gperaton
apph@attcmgtl on manager nodul e 14, a post situation

analg/s Iérre%areﬁee?cigzlglir%[ g,g%é:o"#%rﬁ Sngcé)dép 1Br {??Ctﬁe situational
contr8l &t gviAtish! | Baiberafes| H8S oFEranors i§ Oéhﬁirvmfmlamtdance with an
embodiment of the present disclosure. As used herein, the term "module” refers to an
application specific integrated circuit (ASIC), an electronic circuit, a processor (shared,
dedicated, or group) and memory that executes one or more software or firmware
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event data 20. The event data 20 is received froma
variety of sources such as a |og book (LOG 22, a
mai nt enance system (MIM 24, a naterials managenent
wophemd MVB) 26, a di agnostic system (DGS) PEE/USH07/8¥33
operations system (OPS) 29. It should be noted that
t hese systens could be just a few of the systens
prograsng ploy a repmibirationdbiagic Girawt, tand/eretcopihiestsuiable earepanents that

. le 1 i . ' .
oo bfen AP GlAEL I PEOLLS) St B bl vanous
comp?r@ﬂ@ GB? ﬁéspemﬁng silaation20confttal systeim that drvie spieidfied within the
cont) S5 0 et oA Reire ol 5 Bo tood i EbED e any
numb&P %t GubimasiisMEpsicR dbwithiRetheobénted] mpdutee1d nay include any

[ 0020] The specific inputs received frorP t he IT%B 2?5
numbeT wf g@-mqqglegﬁgmgggdgg wilgin ey ceptepl ygodlp| 1G,e The sub-modules
showrlpI 'H'E ﬁ@?ee ¢ rhiy BESANMBindS bRbl/or RGN pa@ﬁﬁﬁféd%_éiﬂﬁﬂéﬁﬁ? control and

operational events nodul e 12 determ nes if a
manage sitidtions sifieating the maiienhneg and:opeyplior apseaigied withaespective

. utred and set .Si i

ol 1 3 g PEBLICTS B OS] B Bl mocues
(not shF)ﬂhyWitﬁimm_éUéiﬁ:réﬁ,. afid¥er dpteraiinenhby othesrgub-modules (gt shown)
witin E kB b Sh e ppfert AR S e conto
modulRPES RkiuaBs hn SperitdnEPskdnts AddalesTe, seditiative Mandgbamdtule 14, a
- for the GU rrana%gr modul e 18. The operati event s

post sitgaligreanalysis B9duiects. aed agraphisat uses dperiace &ﬂﬁ‘g mgpager module
18, fromthe situation nmanager nodul e 14. The situation

manager nodul e 14 receives as input the situation .
d904982 The mperationgk exentsn modulee R sregpivas evatipus gggag of input

evern 35 Ao HEBUEFP Bebhed o s iom 3y aty o spuges suh as & log
book 1fED&Y &2, rorhalirtedahodesystemn@dTh 24| er materiale spnagemest system
(s 28, S B O . A ekl 028 28, s
be nofEH e Ethes® dydtembicic be ust pUbw dilties bystemna sBfplging eventdata 20
fo therlg?agl%?igﬁaldg\}e%tg %gd%rle t&? a%%etru?t‘ﬁieﬁnpaallrtiguvlgrnagerg?odrgloef the mobile
platform may desire additional or alternative sources of event data 20. Also, while five
specific types of event data 20 are illustrated, a greater or lesser plurality of distinct
types of event data 20 could be accommodated by the control module 10.

[0020] The specific inputs received from the LOG 22, MTM 24, MMS 26, DGS
28, and OPS 29 will be discussed in greater detail below. Based on these inputs,
operational events module 12 determines if a specific situation regarding the mobile
platform has occurred and sets event data 30 and situation data 32, if a situation exists,
for the post situation analysis module 16. The operational events module 12 also sets
situation data 32, if a situation exists, for the situation manager module 14. The
operational events module 12 also sets event data 30 for the GUI manager module 18.
The operational events module 12 also receives as input response data 33 from the
situation manager module 14. The situation manager module 14 receives as input the

situation data 32 from the operational events module 12. Based on the situation data
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5[ 0021] The post situation analysis nodule 16 receives
as input the event data 30 and the situation data 32
fromthe operational events nodule 12. Based on the
wOo¥RAkesd@t @ 30 and the situation data 32 thequaskeo7/084339
situation analysis nodule 16 determ nes past
responses to situations based on historical data and
32, theuiitpation hiastager aaidulet 14 nldterminesnamaleyt dateaporsenier thiel gituation,

t " 4Q" | nodul e,
and sgfcersoara S oRe St i P2 oh dies GloPaasdRfodupets. The
5|tuat|@qj|mdi?d};%@ fhodiis vk &usBoiitpaR) Mef dafa BBRING ddie retipente data 33 for

data 34 and the situation data 32 fromthe situation
the opesatingal eyaste Medule 1And the event data 30 fromthe

Ctgﬁéf‘fs' OfiRl Sé’teﬁfu%tl&?gHé s&%odﬂ@ﬁlﬂécéﬁ%}ﬁ&ehpﬂp@l‘é' &ent data

0 rec IvéS asS | npu user |npu . Based
30 antirﬂaeesﬂmpum slata B8 fawn tharcnpsationsd @N@ntisndﬂ@plﬁl/s Btaﬁ@d on the

ovens 052320y s Sl 132 8 o SRS, dcwe 1o

deterralnds fpek‘sre@bbnﬁﬁms gHtfiationes &#ed:mmhistdncah@b ah@. oufrats historical,

vond S BB HaEEaEbe e B S Y5 07N L gtamal mocule

such 49heddcana QUPSvahagardtodilet(het §|@c5wri)ol Tﬁ@diUl&nérﬁhger module 18
[0022] Wth reference now to Flgure a dataf |lo

receivgs é‘ér'@%‘tl the glart datas34ornd thecsiyrtien daiandriframnine @FTU%@P” manager
mor:lu%IO rt“ e o \?éfﬁraaté? %@dﬂr PEsS ﬁd?\gi eg@rﬁs t?ﬁﬁ:&ﬂ%’e!?deﬂhe GUI

e operatlo event s
mana@eimaduienta alshgeogivesieb dnput usge inpiit 48d UBasethon heisgdaputs, the

cut B R P nd Buo R R S AP R i 5 o ot
an opem:loatdm_ewir:atd@eafn’aspmeageme Sfiation and sgi9 @GH] dafhed4 and GUI
corrl, Bl B ot S P ST st PR AP Bip by bo

wewea @s f@@né& Graphichusedirdathdy SUlBlsibas41 bi the ZonBelanbdule 10.
data 20 1nto event data 30_such_t hat tPe eyent

39022k ci Vit telerepge oMy 1DyFigEr 24 A ovRIRTl &'ﬁgrﬂ@nﬂpéﬁfates one
exemﬂgﬂpérﬁbégimem ?f aRiRraidnal ePerRKRIndE? sy3Rnate cﬁh Ide€émbedded

ecessary Information out of the evént data 2

withinrthe eopesaticneb evenis mosule 212, Minvifig embadiment, tix%owaa%ﬁi events

o FRMEBS P et 30 S e A ar ot 5,

an operetienaligvent database H@tanghe krdwledge assion agemié2di scussed

B2l e RAR b 4P RGPS it fvefitcate 20

received fmk the\e@GYL2 KVTM 24, MN[S)BQA@GSP% &M‘EGJPSZIEQ and@ransiates this
ovo EECP e G, 8 55 pS T 568 B hhpaGREAS B us by

operafioritllf 8Fdht RAKHIAN ndsdull 4ear 1 THa! mtéﬁ%hon broker 49 can also filter

2008/ 150310PCT/ US2007/ 084339 tinme of the nob
unnecgpsaTy drtprmatien exkeipine. evast dala 2Grecevedsrory Gm é@q 82, MTM 24,
e I
S PSR 34807 1 i 8 iyt gn i o 45 i
only tlpxb sveor datan?D needed ks detesmineoit & hituatiobiaxistpl ag willrlpe discussed
MIM. 24, pr d @raf
N s
manufacured dyﬂmlcﬁmrnfonkhldew&fmkenance event for exanpl e.

BT e arR 120 S R Cule P 28 copprsee o bl

reporidd tbrfBi] Bh%@%éiﬁ?ﬁjﬁé NRRCEf fiR) ARBRe pldtR$®, ahd an actual arrival
pl anned, actual events for the nobile platform It

shoul d be noted that an exenplary MIM 24 is

Mai nteni x, which is commerchal ly avail able from M
Technol ogi es of Otawa, Canada, however, any 10
sui tabl e asset managenent system coul d be used.
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[0025] The MVB 26 al so provi des event data 20 that

i ncl udes pl anned and actual novenent of nobile

pl at f orm conponent parts. The MVS 26 provi des event
wodadsas@do t hat conprises, for exanple, an exPEaEAONAE4339

time for receiving a part required for nmaintenance.

The event data 20 can also include notification of .
time ofathe siobile a:@aﬂprmari@r ggample. | AsdhgdiPGe?) ineoyried o the mobile

ol B8, 2 B BESrB0 TSR RLEL Ol Sraen of o

mobi!armmomf amdrthe subsysteed mfolhdl mbbiles ph!!iotrhe Tiwb MEM 24 prowdes

eventfisia o et nieksnton Broesr 48 Bl e esipaRtapince svent

and dufatiR dOfHE ﬁﬁlméﬁaﬂc@ S@ntBior @RAFRRld. OTAk - M‘ﬂili/laﬂlebemswdes gvent
and/ or outside of normal operational paraneters

data taQe in¢luding TMaintprANCS &S’Hﬁ?"f'l%’s raalzt?n@s)gq ARUCAR P%'?%fﬁéed and
mamt%@é’nc%cgener &% c[a%?e%%e héééeaféoﬁlahﬁ?/@' élitué?@l)en@‘ﬁ;r%@ mobile

y ground based and
platforonmiinsbewli obe vmutad tthat mbbekemplant MT% 24‘H§ Idetpierix, which is

com i SRR ' TPl oGhle, tBe gy o

suitatfi® asdeh enaralgehenp bpstéorcouldbe usednt data 20 can al so

nﬂ]@?gﬁ g?#@\bﬁr Eé g rout and %2‘%1 ﬁééh%tolbglhags planned and

actuaﬁﬁﬁ:%rr%i af %Qoun@dpiﬁﬂémv @oﬁfpoaantapﬁmplvh@hmms 2arp+bmﬁes event
deviation fromthe planned flight route and s

ul e
data FOBEBPOTRESES AL, &1 BXRETHM HEL (MAJAUIREoMNS & Pat required
for m |ﬁfe‘ﬁ'aH8§ ?ﬁg?& ﬂf d@Y D0t ceitdiSo %!Jde%ﬁtﬁlsﬁldﬁﬁfﬁiﬁrﬁéhdi’fages and

er 49 on the event data 30 received
the Iamademm ofibads.cior enamilesr The GBS 2Bgs Deuplegvietpe a%ﬁtaie platform

and qi{a% c\glé) d oVl RS E@tthgpﬂk:lu%s '%}l: A7 A iond ngdggor‘icﬂﬁons on the

ge fusi on agen ra |ona even
mobilb piaiiem, il as 4dgiren coalingi pmbéemavmrformlanbaolkdimtom, such as
t he operationa nt .dat abase 50 after the
""'[’“:’ﬂlﬁ!;e"i1 a$?fBH%Pe'ﬁv'§nPe %MB%s‘gkh%‘ P‘g%@vééer?ﬁgnaév%%r? meigrg andior
outsickO of JBEhEY obéh@h@ﬁéi@ér‘aﬁf@?érsﬁﬁﬁdﬂhbdﬂ«él eMheo®BEe29 \WBmprises a
20081150310PCT/ USZO /084332 4 coul ét an ev. nt@% 29
systefo that Rlans, ARdeaehe o T Sn AiRMipo ‘? is

geneﬁéﬁf igr&ithd Haéanana fl‘ﬁé)PBe(?rfl cbm%mﬁ@e&@w wuﬂatheemane platform. The
dat abase 27] The operati onal

OPS ar pioaEies yans it &0 Hat inghitest e Soored aleqha SSbeduigs planned
routed %%do Shéth Q?P?Adégé/ oGt tl'ﬁ‘ﬁ%?ﬁ L 8ihttifa 20 can also

| on da onse data 33 fromthe
includsi aajaahfbghtn'aumd a@hﬂdula fo4 tfqe:rrgmle pigtformihelhus, the OPS 29 can

er at 0 ve n

provSE S8 347 ' Tl 43, B AhARRghh S bellch from e
plannédfigyhakdyte ahtdechedulat i onaI event database 50 hol ds

t he ent_data 30 f hort ti til .the even

H2850" e Rperahmgel v deoles il 4Pirecansicas b b ayent data
30 fran® ﬂ'ﬁeoxﬂfe% rhtoribRkanse d Ba¥&NbA thel BeomRIRKAS0 estivedy that operational

dat abase 50 sets as output event data 30 and
event handler module 48 sets event data 30 for the operational event database 50 and
the knowledge fusion agent 52. The operational event handler module 48 can receive
an event ID back from the operational event database 50 after the operational event

database 50 receives the event data 30, and/or the operationa! event handler module
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10 situation data 32. The event data 30 is
subsequently received by the GU nmanager nodul e 18,
and both the event data 30 and situation data 32 are
woresasisesl by the post situation anal ysis nod@iTaS2@)7/08d339
wi |l be discussed herein. [0028] Wth
continued reference to Figure 2, the know edge fusion
48 coaigleset ab zveﬂtdéi foe the kreovdedge fusianagent B2 glepending upon the desired

tiQ even nd 48 The 15 know edge
'mp'e?@gfag'ﬁ”é’g opﬁaﬁ%{'ﬁ??\é%rg d\?(ggbg‘%é uat| on I D back from
t fop2Pper Thé opelatievaindvedatiatabase 50 reddivs adieput the event data 30
oper ati gnal, event

R e
respoﬁHé ga a3 3%&#%@; %ﬂuéﬂ%nt ahh§erGdodaReNaD (Fignredty. eTRS ,operatlonal

depen upon desired I nplenmentation. It s

eventitaASSKE BTE e BT d9ie Bnbiloeina oA NS data 33,
Gene?aﬁlxi g—le %%rgﬁcﬁﬁi Bk &5@?‘ ﬂgioﬁ“tﬁé‘te%eﬁpﬂ&kh%olf%r #0short time,

nurrer ous” know edge fusion agents 52.
until fﬁbemﬂnbldata ae |3|srmdldmgeenaed¢mmna&irgtemf awamnesgy @nd regponse o
denqgt e

o380 SRS oSGl g R & plpRN0Gta 20 an

sntuatms&daqm t Wﬁea%@mt caed 30 3@ subiséauentip eeceived byithe dBUbmanager
sets sjtuat

moou aBericohan BoaverhibRubEnS stigtcn &t i Fgyergived by the post
sntuat%%tﬁa'l%@rﬂ?&&leel@ 2k wilkbe Wlsbhsé%%l lire@ussed. The

usi on agent 52 25 also qutputs t

s[0028] i oMVIt!aG%ﬂ’fB‘QJ defeiencs fauhlgugh2 nﬁ}?ab’éﬁw'ﬁg% fusiory agent 52
recei degoﬁ% e\%rtntlh ahf 2oehem e B #gl'ﬁt%nﬁi ePet Hﬁﬁ&ér fch@Wile 48. The

iagram I | rates an exe er ati onal sequence
knowteelgé dusienl alggnt 62 capageceive mﬂ@venﬂg hask drasn ife opgrational event

4,

oS8T 50 %, oL e LR g Bl i cea =2
and/ofzr taenkabwleaigs tfusios agbnt 52 cbid @.ﬂpuM it2ationvidstethe GG manager
modq!é %io % 'F?SSSB%% rgtgela i %?rggei\ﬁgorl%rg%@\gf %%O Eaﬁ"olﬁg:e 'Se noted that
altholigh 86! Rxﬁ‘ovbléd@@ ﬁﬁ!ldﬁf erlt52ay @nistrartiathetopesatiohabsverds atodule 12

operation 54, then the event data 3 st d t
couldo GBI, awa-er%ehﬂo‘ﬂ'sti%afgé'oaoa%&"%% atST Sloge. %ﬁeg herein,

know é?ﬁe%&ﬂﬁ a%@h?s@cbdnsdéﬂcﬁ‘@%ﬂt idR8 ondhe df)bﬁﬁﬁéhtﬂ%f andRledge fusion
thi's ex I's classified into one of WO

agen@(ﬁ%/'ﬁl@@mﬂeﬁgwﬁmamgggbased on the event data 30, determines if a
situation exists, and sets situation data 32 for the operational event database 50 if a
situation is determined to exist, as will be discussed. The knowledge fusion agent 52
also outputs the situation data 32 to the situation manager module 14.

[0029] With reference to Figure 3, a process flow diagram iliustrates an
exemplary operational sequence performed by the operational events module 12. In

operation 54, a determination is made if event data 20 has been received by the

~ integration broker 49 from at least one of the LOG 22, MTM 24, MMS 26, DGS 28

and/or OPS 29. If no event data 20 has been received, then operation 54 is repeated
until a response is received. If event data 20 is received at operation 54, then the event
data 30 is stored in the operational event database 50 at operation 56. Then, the event
data 30 is classified. The event data 30, in this example, is classified into one of two
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categories: information only, or situation. In order
to classify the event data 30, in operation 58, based
on the received event data 30, the operational event
woherdk®io modul e 48 i nvokes the appropriate REIWSHGEs4339
fusion agent 52. Due to the variety of types of event

data 30 that can be received by the operational event )
categdrimsdliformatitm enlys or Situple.f il ma@chgE@smmﬁv%@eﬁ@t@ 30, in

operaggjn, ﬁgtﬁgg?@f%ggeeq?éeg\/écﬁt%ggﬂf dh%oﬁé ﬁ%a'oﬁf%ég OTI gvent handler

modulemsamms the éﬁprobhatekkrmndrlemmmm agerdént DB 1o the vanety of

yoee 0 B s oS0 UL Bt st s,

speCiﬂi‘:a&n%Wéﬁeﬁstﬁ ARt B cdrhBe REYGRYETH redpbrd RlondrtalyZeipmrticular

related stored event data 30 to 10 generate a rich
types gheand daled®thg of the context surrounding the new

%ﬁﬁﬁ} dafRers Gn oﬁgfaée%hﬁﬂ) iRe. HnEMéh%eﬁ@&Yoﬁ\é%@ht gatqatidls, based

ses a new t arrival articul ar
on thek mmdmeﬁudaharﬁ@gemetﬁstomemi N’@ia g@ from theeoperational event

coae Q55314 BB PR o e 9580 Sy ol a0 o

generarh& dich ashdarstandihg of the colitexnsurrowdingdibeatevd epentt date 30. For

exambe R 2 B Ry 8 1l e vt

knowib 883 Hisidih @@ent B2 aer Qétlh@ﬂ féém mba:delmidnedgeerﬁtudatabase 50, the
agent 52 determines If the conbi nati on of

storechgeant data 30 sgatesdorthe rakEeIRRTEN CUBR RS 10 S%‘Eﬁ%‘% agival time,

the neQ& t@&?ﬁ%dmﬂjd?@éﬁ\ﬁé Hin 1R SRt mBilePpidforhh aha/be frie! ﬁrﬁe loﬂ séheduled

recei ved event data 30 and t
mamtemmdoeWnnowbtrdalﬁ@‘mioes not match a pattern, then

03P 9o e BoBlardl &Pgﬁéghmeég S AR 8p deftertlfes if the

ation 'mat €hes one atterns of
combimatiovt afathe R6w event dala aarmmahe atoried sv&tﬂedﬂtas?:o matches a

procfotd g 0 s oG PSSl 3Ry STy el pvent ama
30 arfdothbhﬁoi@tll Ser taie 3¢, dods ?d&temamh a @auemedhmma nedited ends at
of. arrival an

operain i dainanss: 10D e PR origl eyl patiems o

event b Fcheshed comBRTatiBh as tstoredl 4y situaibn rdalta 132 in the operational
atformthat is wthin a predefined proximty of

eventtdaﬁbas'@ 50He opevationfS.of arrival, such that due to the
l @%ﬁg;{ *l'ﬁé’é \Fv G efdiEndd Eéél@ t® éﬁ’é Bﬁbﬁb%hbiebﬁ {h%t Bew teceived

ep’ar ure, the know e usi on agent
eventrmta@ﬁl mpmﬂessa et time @ffar@velnancughoﬂstgmchgv%m data 30 inciudes

cocn S0 TR SR BRI B e ma

thhnd@bfe%flﬁw@moﬂﬂtmoﬁﬁmeetoethaenévm tﬁnaohamvab isech ied due to the late
arnva(lj(ten%%rthgrrﬁottnle piatform w:ﬁ]%eslgzt%r %ditsexg)&tde?)ghare Qhe knowledge fusion
agent 52 recognizes this pattern of event data 30 as a situation and saves this
aggregation of event data 30 as situation data 32. Further, for example, if the new
event data 30 received is a new scheduled departure time, and the stored event data 30
includes scheduled maintenance for the mobile platform and a completion time for the
mainténance, the knowledge fusion agent 52 will save the aggregated event data 30 as

situation data 32 if the completion time for the maintenance is after or within a threshold
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i ncl udes schedul ed mai nt enance for the nobile
platformand a conpletion tine for the nmaintenance,
t he know edge fusion agent 52 will save the
woasgnagat ed event data 30 as situation dat aPS2/Uspif/Pid3sd
conpletion time for the mai ntenance is after or
within a threshold WD 2008/ 150310PCTI US20071084339
of the afcheteled (ﬂﬁpﬂdhi&ﬂldl@pbr tibe enchileeplatierm.heMhepbiin eperation 68, the

sﬂuatu%ﬁgtg%gﬁ uétgd 1Q wﬁﬁﬁ%@ﬁé ?l aqutﬁﬁﬁg%hﬁkfgg data

le MWith referendeOA@B]to Wiglwer £f theesituationwnarager gupdsle 14 is
t he situation manager m)gﬂ e 14 is

lustraie Jie PO AREGET RS o ipop e Rodoplicherffion gatm 32

from thé ?@F&lﬂbﬂaﬂé&&t@%&iuﬁé M dritethepgURidaenal. Busetson the situation
nmodul e 12 and the QU data 44. Based on the sj nt
data 38athe sitpatiemn Glaﬁliaga@’mpéh'erﬂé‘n‘ﬁﬁ%‘fe%wer'@k’%io|WG‘@e‘Ee ituation, as

will be‘éﬁ?é&fss«géﬂ" Wﬁ:hﬁd}ﬂfl&ﬂ:ﬁﬁ ﬁélﬁd@fd'eﬁf?ﬁy ngsa %r’tabulﬁ?responsmle handier

cussed oW can | nc I dent i 1!%
for theasituation aiescmmbnsrttm sitbaticn datF 2. t e swer owOlﬁvoked by the

a5 TR AL St AR 97 50 Y e 10 anc
can ou.iputaaléﬁ daf 36 ftendit) tl'rmeag@ns:hﬂedwhdlel 8f thedsitbatioran

qﬁiﬂ r a%,lﬁeér{, ﬁ%?é ﬁ'leu(gp gﬁpa M r cetl heglotézz?l%ﬁntgﬁp J)q ManageL module
14, wﬁc’h 6’&% %o%né@%?'ré!ﬁfbr@é fohehes sfruktionO fecavag glesmnb@utesponsible

whi ch can conprise a response to the situation
handleredm wddationomannget B9guiesi #|5eth RROBES an?e3§ P[44 gRerational

t
event%ﬁ@;ﬁg[far Zggf eves#:ég&%fg t r@@@@rﬂﬁﬁsé@éé}azﬁgér@h thée response to the

12. The r esPonse ata 3
situation watd sz,sasjanoaudedg:yrtbengsmcrr@lbl@@paﬂlgé hreughhe1GU! control panei

s

33 umﬂetm IQmiahorevsntcodqﬂ@tbasaa'lcsmddmlesretahmghn tthenough links and

d response nt.il
modifERiRgY L e rBraecd NEPOSG g YU Safabot il e from the
GUI didi 44, fetleet bR InBRadaighy tiesrelLigle cort aa:m@a tnhdﬁrstandmg of the
si t uat’i on manager nodul e 14 fro t he

stuatipes| gt Oie: RePeRA Ry FolERtss it T Sfison dath 32 by the
operatiGefl’ Sl a%a%fe 56‘%naoolﬁbﬁﬂa£'éﬂﬂéﬁlorﬁhhtaoﬁzttbethe post situation

response data is Integrated wi e sityati
analysiamodste b§ and@ptimllatt t%ﬂ?alG‘éb@ﬁﬂa%tfa%H@ﬁg rﬁ“"’m)
on 04 s | di
B, o St s ety it  prgicin dean
|Hustratedm greh&r(dman am omal)atlonai sequpOO@ Bﬂfﬂmiﬂﬂ by thﬂ %ﬁuahon manager
refer e
ool 15 ERENER LB FBIOE R M Bueh ARl Hepited t
handl@&hé @RIBEbRY Thé eavcﬁkrtomt:an rronaish gk sctEiulimg ahd dlauagamn of tasks,
operation 82, based on the situation d

whichqBaR {ReReFiorhaR o FPE RS ORBRE CoTRErSR, a¥aishie pkfiow tool.

Then "mrdbgl*éﬁﬁn@f‘ 1KORDHSlowas imRdiedud inthagadhsleitggivhni N opération 86,
whi ch can be perfornmed by any appropr

t
an ale@me@t B! the averkliaw| te olers! QﬂPt"%‘PO“S'ﬁ\%rFa"IF’% ® The alert can
comp%’%ug{é é%%agé he d"’@fséfalyo&édlée '§Uch' & 8%hddRr, ”PDAQ %r @91 control

n<operat | an alert 1s sent by
panelwm ke[ Idtspiayomssawen tbﬂ@UngW@mﬂr@' Her{elesy datah%) PDA (alert
data % Ss or o?her device, or an audible message, such as a recorded message

transmitted to the GUI control pane! 46 (alert data 34) or telephone (alert data 36).



10

15

20

25

30

30 conprise a text nessage to a display device, such

as a pager, PDA, or GUJ control panel 46, a display

nessage on the GJ control panel 46 (alert data 34),
wo biedédiert data 36), or other device, or aRCENERHI/@84339

nmessage, such as a recorded nessage transmtted to

the GUI control panel 46 (alert data 34) or tel ephone

([ﬂO%G]t datqpes@t)on 8Taf 2ueszonss da trecaledid trepivsalisyg the handier,
then in 8@ i‘ omﬁ%’ﬂg% r‘ﬁgg? @% L%ﬁeﬁiaﬁﬁl |ﬁf%rrh§t‘i’orﬁlll§sr 5eér§recewed

ei ve e han I n operation
from thed@¥l managde maduied8ids &!Lmdat@rﬂ ragafdmgrﬂle emat@g Then, in

oo 6B S RO Vi i oo

that u&ﬁudédwmf@@ﬁatmﬂ gnal a eeeponstahadaseens fedetredpdhe eattiont faken in

the response data 33 5 that |n | udes informati

tnat..
responser dp8ifs STHatomhe 8Rdr 8RK; DY, Iforaaliep; Eﬁgatr%mgnﬁ'\en siétion or

modﬁi:&l‘?tﬁ%&%?hé Qitldi®ndatal8bi P exa@fPieany new i nformation
regar the situation or nodifications to the

4P03Zk | oRtheavise3 X ne desronsephas bpeoa'egcw%rrwagemgu ¥he alert in
opera@cgw ??Sﬂ%nsg_ﬁb% %egorﬁ?ﬁbaﬁﬁlérﬁg%mé@lﬁ @'fcﬁ'rthe'ef‘ert The

N oper A escal
escalationt rioating $s prafeladdy &oprogtaenmed rmutm'eht}‘laldn\@é&% wndm the alert

data 351 Bdoe DRt r el fiaPeEOEolegt [ dhbphdRh o tre siuation

basedhtbrg AArorganightidren dhar dra‘epenamblee AMmaquortHe raagcalatnon routine
he situation based on %g ani @1 tﬁa 6$(jhart oruff |

couid éﬁrafhmeealemaéa A4t 3%/ 8 d gt anghe figzhmeRsags, e example

if the ﬁr%f‘%e%@%@hﬁ%ta éﬁgblﬁ $essaBel 'dr\ tﬂe (Elﬂif(ﬁfrmﬁt péhro 8t (aldfiednta 34),

nessage, or exanple if the first nmessage
the eoralationdireyingy Gﬁé’ﬁ'sagf@ubr@ gst, dugherdavelomepsaas, sugh as a text

messéogﬁé o % paBE Aotk re%ﬁ J@e%ﬁaie??reptd &%Htéélﬁlgctﬁé”rféxt higher level

next , sage, such as a
handleress'l'elt@e tir czpepagm 98f at ueterregqatm@.|@|rgacufaﬂfdaeﬁespensﬁ has been

|
ool U118 obS Bl BB, 4 o o0 st
respoi‘i@éshmbéerﬁ ﬁibeiveeldthehfogwatrces&tmlsmrhasedheen recei ved

BB e 25t R BSH.5.she R SHIEE AERaPSABaue 16

is suusWatéu fneér%ﬁ%?‘éﬁtdiantFlglﬁiegWa@l é(enﬁ[.’ﬂ@rymmaﬂow tiiagtam Iﬂlustrates an
anal ){SIS modul e 16 is illustrated in greate

embogimarit Qi rrost sityationy aRplysis yyalem tha eddeg Wi hln the post
sntuatlbh 'a'r‘éhr]%%t heddB 1 rg@%lts:tﬁéhd?%aly’fdlé HduRM epal Wisdisde a data

that can be e ded within the post situation
mart mnelulys% and dufiatalminer Heogide t96s | Th%\ﬁatwr@ﬁa!mévlg 94 receives as

oot RS0 08 i Rl Rt oons mosue 12
and seteaﬂta/ 98 farth@ fatenminertrhadue 86t ThetdatBoadiodule Gdtactnas a data
werer3558 374 BB BRI bR TR S o B 48,5t e e

modu@gs reeeivES tRd citd BAand di.ﬁptﬁsvmmlmusé'hbodatat wiriengnodule 96
data for use by the data m ner nodul e 96. The dat

outpuis e datrAG @ enableia 8ser iR ViRW Arisis, AnoRAEE  ANdY; Qistorical
respofife }U“tﬁedéé% 51 SRlilaPBEHRNY0 TRIY dath F0tdR tHeh Bedikeli®y the user

ena user to view trends, anonalies and/or
to detginaing @adgdgional knowledge fusion agents 52 if desired,
[0039] With reference to Figure 6, a process flow diagram illustrates an

exemplary operational sequence performed by the post situation analysis module 16. In

10
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30 responses to the same or simlar situations. This
data 40 can then be used by the user to determ ne
addi ti onal know edge fusion agents 52 if desired.
wobfR3QsW th reference to Figure 6, a proces®CHIUGW07/084339
diagramillustrates an exenplary operational sequence
perfornmed by the post situation anal ysis nodul e 16.
operation 108) mommaﬁanomulwzom dsiemartgpedule i Bnexipacts the event

oue SpRESARE GBS B 0 SARUPLIE P35 o rr

transfbﬁla% PideKed, lasgﬁflbags/mea redeivedth aseréﬁhtaﬁd aéidesﬁu'agam shtar 38 Then,

I ndexes, an oads t ve event at a an

in oparBiom 1 Dihdsiaia goner fxiuia 50 SRENEES e Hoversayalh data 30 and

sﬁuatu@hgj%ga @9?&[‘ t?er%s grnfﬁﬁdﬁ@!ﬁast ha dp%‘?ﬁldheibee‘vf%teqﬂﬁbﬁls%celved for
Situatl on at a

for trends or anonml | es.

data 4fhdhen thendateetO isfouipyiteslitesthe requesied Maguteptnay &hawnb After the
R R R A e G i L

df@040} 0 V\éthrreﬁp:esd:eehaciotmelﬁguneoh the Hlilgnarggesneeruie 18 displays

v 038l 31 45, 9 el B B he GGt s 40 o

GUI dantrppasel 4&6\&@«1 33)% émpls@tailé gebgihicaB disemintdriac€land can comprise

contr ol panel 10 GUl nt an be
any niipes of BB, HaPHMELIacas & CIspiadthe sYBRLgia iy Stlatioh data 32
é’r'ﬂR:f R Sigthma| the SGU | Bhl@(bifﬁél@ A® creates a
and éé dtée&t‘ﬁgafe%nt B%ttgg % Si IEsyﬁat ion dgt a 32 and
graphigag userd@t@rfasa frasm vcty the aperator Gape Alien Kpceiviny g alert data 34,
rewev? %nt '?%ﬂfﬁo éﬁd%ﬁtﬁ?ﬁ&?dﬁa@ hict&imikes 8h a'pBFcﬁJ’rfa?éfbsponse to
rom whi ¢ erator can ter recel vi ng t
the sifuation. a'aeaeaupnseetmthevsuwmloe\ne enteded by # @mramrta&athe aiger input

ta 32t t
s2 550l B AR oG 2691 P 2R e o manager
modunt &r edirigr Hbtallmsgamﬂrtg thesGUhenamager mopiule ¥ anditie iGUI control

sl B s 35 P S5 o Bl i o

in peﬁchﬁg@blh % rediuhred Binas Patunt @#bhmahrsﬁnaphheh1/456,418,
s outside the scope of the urrecplg di.sc Rureé » which
eniitasl Motods 368 SYEISMS I TR ime ErANes menﬁﬁ waréness,” whic

[ i
s TR APIER N, et oo '
discicspgtiarmenting mmomlynesmmbleﬂe@;ﬁt@iaﬁf@ﬁwt Appllcation Serial No.
11/548 gﬁﬁgq Mé@bSE? %ﬁd gggn%ofo?tA%réw D&SAHUE 'Eqﬁlaﬁ@ (? "Sﬂuatlonai

¢ reater detail 1S a
Awarehess argeledovepehdhict) is mmtpdrgztedsbyl rgiecehdertiareis IEBtlfatGQBYEW

Pat e | ication, Serial 11/ RN .
Eﬁﬂdﬂi déq-g'Hﬁ' gpap @8?“3;3&'}? Y te@%&o g%?au P g @r’w Pah e ftegration
brokePi4blifiid @itihtioNaReeaRITNARG niksdidy @8 yah sabe this esent data 30 into the
[ ncorporat ed by reference h ninits entiret ¥, 2,[552 b
opergtignahgvent databape SO RIgUR bi ﬁ’%f“’%g wiegae Hupion Bget b2 can be
mvok&&@é‘fﬁ@% e@t%éﬁé@&ﬂ Hanglee mdtfie B eo eBRIMine) hake varthe saved
can save this event data 30 into

eventdaja @Qereaewemﬁoneth@ mpetriioapkavent databask p@. ibihe ﬂﬂ%ﬁ"em data 30
o] f [

s o SR Ry PP BT i a0y IR b a0

saved as evephddta 80snteel opemuonalav@nsdanaba@ 5@ @nficam lales be output to

both eéqa?tt irrsgunaggogfale ; sdrﬁtoaﬁkj)ésﬁjagn% t ?H%dc‘létr‘??{%g}le qﬁ; g .

a situation, then the new event data 30 is saved as
event data 30 in the operational event database 50
and can later be output to both the post situation
anal ysis nodul e 16 and the GUJ nanager nodule 18. WO
2008/ 150310PCT/ US2007/ 084339
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[0042] If the know edge fusion agent 52 has

determ ned that the new event data 30 represents a

situation, the new event data 30 and stored event
wodalsasid are saved as situation data 32 in PRENUS2007/084339

operational event database 50. Then, the situation

q !
10042301t ineckneiedss faror AOERE 4 128 QAT A dhe naw event
data @o e‘tﬁé e‘?ﬁ %aé?l%%ﬁén ey EbehPBalanBd A %t&euﬂé\léfnk @¢fa 30 are

e received situation data 32 gure
saved4as SITumlowcdaté B8vinithle mpierationat Beentcdgiahrsend@ éi'ﬁal 81«9 situation
cot 35 SRR SR SN PRI ool o e st

data 3’£Sﬂh@n§imalt15n reasdget dmodealet he omemltlam)wt wotkflow farehamgling the

ccom SRSk B L TS SRR V500

for res@ndin tH %elgtdaﬁi%ﬁ%%dnssé’t% uer, 34, l3eriot ihe resporatble handler.
agér nodul e 14 invokes an escaleéHLon routin

If a rempensRyis reeivaskyia iy HEe! iPRdiAL fie wenagefom°5w48 18, then the
respoﬁéet %a&dtﬁ.ﬁhedl ds Ifbgjpbﬁiegﬁgﬁesé; o h%ct?;iéfﬁﬁi)rfal ererdthRtdese 50. If no

er Tespons he situation
responmmgmcam«ﬂultheﬂzth@ @ﬁuamsnameége@m ilgninveles @e. escalation

th
ounGd 5o 5 S HEREELErRP R0 8 BRI o roonse
recew@@ froh5 fieO Ackt ﬂi’g!n&rn@sphesmﬂerrfamclmnthendhetsllteamma@ager module

ule 10, external .nod
14 coffiRs on oS! iP5 ©UliBy | ORsiEg. FE Gl efiShee is stored as
respoﬁé@&&‘aﬁsﬂﬁ%é‘béé:@hbﬁﬁ'evdﬁtc&atéﬁasﬂlﬁ@ 6). The trend
anomaly and hi storical data, can coqr,ggl I ed
e

d9043hi nBwring de EedepaRGE]Obhe ﬁ@“‘é diyg; 1 3@“%?113' modules
can %8%%%25? ﬁ?tsﬁuégoﬁ'ta‘?faﬁﬂlé Pddiffie @ o MBESIVETTEBHGS eﬁfbmaly and

n aspect of t'he present disclosure rela

historical datadffjgure 6).r Jhedpens, rremaly @ad distarieah datepany .bgkfaomplled by
the d% v Iglg go%p ?é b%?&& léhaipleee\)eﬂﬁhéi-a‘acéé %HE stdaRiredatho32 stored in

ormt escri bed operati onal
the date gurhmedule[045] V\hl | e specific exarrpl es have been

o0 o< An e of B ol 08 HE! ooy Foadaie

medidii éé . hfbahh# cﬁékﬁ) Heivmg &fmmaer emescmdmie Mrmugnsoadameé to cause

equi val ents .ma ted f I t
a compuarda PelipTR i JCRERPS ORGTAPBH SHUeEEBbe of ¢ he

P o%&ﬁ];t Hriie! Qe eﬁ@nﬁﬁﬂ ﬁﬁﬁé bBeh f&lés@ht@dmﬁ the specification and
rthernmore, the m xing and matchin

ustraded e, eavings: i wilead rasTBlo0AShINoRe (9 QEia s the ar tha
varlc)tfék&{al?@% ﬁa&% o rF)d rg.ﬁveﬁér'iis $Ray Bé‘tsuﬁﬁﬁut@ﬁ &1 slbfahts thereof

e ar ppreciate fromt
withogti depaniing érotrhitte Beapey péshe @rmth%ﬁSf@ﬁf@ﬁﬁdﬁsthe claims.

Furt 8 e SRR RS SRR TS Aokl betweer
various examples is expressly contemplated herein so that one of ordinary skilt in the art
would appreciate from this disclosure that features, elements and/or functions of one
example may be incorporated info another example as appropriate, unless described
otherwise, above. Moreover, many modifications can be made to adapt a particular

situation or material to the teachings of the present disclosure. Therefore, it is intended

12



ot herwi se, above. Moreover, many nodifications can be
made to adapt a particular situation or material to
t he teachings of the present disclosure. Therefore,
wo bdosiisosiint ended WO 20081150310PCT/ US2007/ 0 @433 B240HE4339

the present disclosure not be limted to the
particul ar exanples illustrated by the draw ngs

that tretepraskbiediscinsureencipes ilifmitedttp dhe padicsavsxaples élustrated by the

ystem f or managi ng

drawwglstqugtqdegﬁriqedéogm gpegilgg@rgt ed with a nobile platform
conprising: an operational events nodul e that
deternmines if a situation regarding the nobile
pl at f orm has occurred based on event input; a
situational manager nodul e that determ nes at | east
one alert based on the situation if a situation
exi sts; and a graphical user interface nodul e that
di spl ays the event input, the situation

13



and the alert data to enable an operator to viewthe
events relating to the nobile platformand to
deternmine a response to the situation if a situation
exi sts; wherein the operational events nodule further
conprises: an integrati GhAMBker that receives the
event input and tranforns the event input into event
data; an operational event handl er nodul e that
What RCeies id:he event data; an operational event
dat abase receives the event data fromthe operational
event handl er nodule and that stores the event data .
t 01pr ovirdsyssdmrfed menaging dittiational gvelita sseriatep dyiy # gpebile
of the nmobile platform and a know edge fusion
PlatfguR APMPHERY det ermines if the event data is a _
Si tnadpepationak ederds rhodileemitdeaterminesn a istuafioprregarding the
ve data fromt i QF event database, and
mOb‘ﬁ? p{;théb@?l?C%’ﬁegrb%ss,gggé ?%’gtﬁ@ Sh. stores the
si butUatuhatmbaager mbdule et defeoniaes ey least @ aler dased on the
. 2. The . tem.of . im1l, wherein the know edge
S't”a]%'ﬁ?gi'gc}’ns'@'éﬁ?ﬂ e>|('§I[SI %/‘gked by the operational event .
‘ hamdjraphibalasdr overfave mogiie diat sispiays dae gveridapyjelpe situation
and jﬂ%égea 8%}%38@&;){% rﬁ'o{ﬁb%gorv‘t’eﬁfiéh Mhd Berits retatingdtd the mobile

ule e nprises: as“uation
platiornagédto tétatmidereraponss tahesitgaioryha siuFienSHEts:
situation event, and that determ nes a workflow to
manage the situation event. 4. The system of
C ailersn thehepesatipneheventemedilg futes PBBMNIS0om t he gr oup
conpri si ng: t b hDBverd iMpiURId tranforms the event
no{%?'f'b%g |'8H?Dré§éatag€ﬁc%h%%w§iecati oldr)1 or conbi nati ons
input ndw ewdnt data; 5. The systemof Caim1l further

CONpr i St ABnd KRS hididtahddiile Maplacsives treckvent ddiat
ana yfes the event data and the situation da

t ,
r e opatationgheyerd mgir%%\(eset\pgrﬁvgn %talfreonéﬂ}f operationa!

evehtMGAiS Shodule and that SRk thalevenigstat thagroatiostsed reent data
event 1 nput and situation event received fromthe

regagisnahe pRIptien efihe mabilp REtformy, Apd

a knowledge fusion-agent that determines if the event data is a situation
based on the event data and the stored event data from the operational event

database, and if the event data is a situation, stores the situation data in the

operational event database.

2. The system of Claim 1, wherein the knowledge fusion agent is invoked

by the operational event handler based on the type of event data received.

3. The system of Claim 2; wherein the situation manager module further

comprises:
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‘a data m ner nodul e that determ nes trend data and
anomal y data based on the data stored in the data
war ehouse. 6. The systemof Claim1l, further
conprising at |east one of a | og book that generates
t he event input a mai ntenance systemthat generates
the event in a material s managenent systemt hat

gerfepidasionm agive et deirrmines & algHoRased &y heehiuatian event,

anddBaEeicd findsNEweKEHW td MRHAge BR ROSoAtdveRs system t hat
generates the event input and conbi nati ons thereof.

7. A nethod of managi ng the nmai ntenance and operation

of A nobrHeesyatath fo@UIBlinnB n@sdenshe lerb R Qe irBRaihe group
event conpri'sing recei ving at | east one event

cComPRStRe: rae;j%eftdﬂﬂtgic@v@ nBbYiPYal pRefificaian. r ¥ AYdiRle tptifigation or
conlb@aiibn®MRrédk. a required mai nt enance event and an
operation event; determining if a situation
exists that is associated with perform ng the

reqli 1 edrhEbsyan anQSaiRy @ Murthér EHRPMINPB S368 RtuatRAS Skbiysis
the recei ved event input; and alerting at | east

mocyi, tgleRnAeS | g Bvent  dai g e pl4alion. qae received from the

opefatibhal dvits MesdLEO SR inclLBes: storing the event
I npu n an, operational event dat abase to provide

st &%%%Wﬁ? I s\BRT HteeBVail {PU 1fEdopiluptan srerdfreceived

from fhe dmakuubﬁalrdvahffdmﬁasanshd determining if the
recei ved .event a S|tuat| n b

o Hala o TBpo B st sctRH S A0 SapIma Rigta based on

the gdtasttleeinané ddatvadrehousewher ei n det er m' ning if the
event input is a situation further conprises:

conparing the conbination of event input and stored

event daha siy@tehﬂ@ﬂ@laﬁwemtfuﬂl@ér&:dﬂﬁirkmgrt& léd3@bné @5 HlIbg book
term ni at a situation

that Qﬁr%fﬁﬁeﬁﬁe eXert input 2 mﬁ&?ﬁnaaﬁa Slﬁqg%gatéi?é‘ﬁ{at?fa hs evaptdppLt,

a maekm@wmregemtento@ts&enp et géﬁleraﬂa%dhé e0&nt gpLit, mdﬁghmkis@atem
erational, event

that B HBEFSOhe G aTinhit. G EPEr1oRT a1 hghaoanerds Bcevent input

and oprebiaationsi ther@oki t uati on exi sts further conprises:

7. A method of managing the maintenance and operation of a mobile
platform in response to an operational event comprising:

receiving at least one event input regarding the mobile platform relating to at
least one of a required maintenance event and an operation event;

determining if a situation exists that is associated with performing the required
maintenance event or operation event, based on the received event input; and

alerting at least one operator if the sifuation exists;
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transmtting at |east one of a text nessage, audible

nmessage or visual nessage including data regarding

the situation; awaiting a response; and

transmtting at | east one of a second text nessage,

audi bl e nmessage or visual nessage if there is no

response. 9. The nmethod of Claim?7, further
n@p,nés;ﬂp@ifurther compfigiRgisf erri ng the data stored in

t hestef®y & ek iR NA a@ka&;ﬂ?ét%aﬁ ‘évéhtd@été’oégért%h&kiﬁ@e stored

anal %m n the data in the data warehouse for | east

evephdatg aspicigted with theiepesationqi e meble Blatiorn endll y dat a;

anddedstivpnihg iifte dcdiasdvepnidpaf tstahﬁtl.ﬁh&ﬁ Bééé%ﬂ!)n Q%thmatlon
the trend data and anonmaly

dat
of thetased £Vt dnnt gnd W?e?*%‘"ﬁﬁ e&?@*rqqtﬁ‘wg at | east one
oper at or further conprises: initiating a workfl ow
oper.ation manage the situation. 11. The method of

a hEren ?‘H]"PQ Hessverhigrdtis Iaéﬁg?t’%'ﬁé“wwmﬁ%t
f urdoheyaring RS icB@Birdtionh @RBVeMNBPAf and stored eldHila¥d BRI known

n ven a, |l og book indicative of at |east
evea‘r%s%f’a erB?ﬁ@%@Sé’Eé’? ?'B“i??'g'??r;or, an actual departure
ti roetermirihe tha b bmambate;xmgnf ta8kvant mplahd aforéd alent data
t of the atform recei ving an
matg@%%powﬂsﬂ?ntgg%%{tq% 3enance system indicative of a

Sc lstafingede BRiaiba Natheopekdibhal event database.

8. The method of Claim 7, wherein alerting at least one operator if a
situation exists further comprises:

transmitting at least one of a text message, audible message or visual
message including data regarding the situation;

awaiting a response; and

transmitting at least one of a second text message, audible message or visual

message if there is no response.

9. The method of Claim 7, further comprising:

transferring the data stored in the operational event database to a data
warehouse;

analyzing the data in the data warehouse for at least one of historical data,
trend data and anomaly data; and

outputting at least one of the historical data, the trend data and anomaly data.
10. The method of Claim 8, wherein alerting at least one operator further

comprises:

initiating a workflow operation to manage the sifuation.
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receiving an event input froma materials managenent
systemindicative of a tinme to receive a conponent
required for the schedul ed mai nt enance event;
receiving an event input froma diagnostic system
i nditcat i e pfettiods 6NSREM CONhdrerebéiving aat 1Bt dhe event input
| atform requiring paintenance; and recei vi ng
furthey colprses A ﬁ"[’StPPgﬁ’f:an operations systemindicative

of racsiahgdnl @ent Ptiefrehad Idgobodkhiaditatve| &F R liddst @hBof a pilot

reported error, an actual departure time of the mobile platform, and an actual arrival
time of the mobile platform;

receiving an event input from a maintenance system indicative of a scheduled
maintenance event;

receiving an event input from a materiais management system indicative of a
time to receive a component required for the scheduled maintenance event;

receiving an event input from a diagnostic system indicative of a sensed
condition of the mobile piatform requiring maintenance; and

receiving an event input from an operations system indicative of a scheduled

route plan for the mobile platform.
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