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SYSTEM AND METHCD FOR SI TUATI ONAL CONTROL OF AVI ATI ON

MAI NTENANCE AND OPERATI ON FI ELD [ 0001] The present
waoelkeshissuw e rel ates generally to systens and neCTO8207/084339

for nmonitoring the operation of nobile platfornms, and

nore particul arm)é to a system and net hod for control

of sit SAFFFMIANL METERIEEORSATLATIQNAEGRNTROL OF

R e

section nerely provide background information rel ated
to the present disclosure and may not constitute prior
art . [0003] I\/Iany mobi | e pl &lEbPns (such as trains,

Si?w ALk %se?ﬁ%é&l{;%&@bﬂe#a“{ég sde‘ﬁ? IRty %ttt%rﬂg and methods for

| ed mai nt enance

monltmlnlgt meanperad:nan djemdbllel);mtfm‘ms tamdommé erEtiulany ng a system and
ml ate di ;S)Qat(:h or arrival of the nobile platform

methgp(ﬁa; SRS W@B”%a??c%%\cﬁﬁdﬁ?teq to afarting Aviation maintenance
and gﬂ}ﬁdgf@%dﬁqbgﬂmﬁpe may be required on the nobile

[atformin response to situations arising while the
nobile platformis in transit. These situations often

arise in connection wt i on of conmerci al
passenger aircraft. O%Q?i%f?@@m present day
OOV aNTise %faaérhbnw Mﬂ@&@&f&ﬁn@@? FBviae ebdc‘k@?dtﬁfél information

in capabilities such that they do not adequate
relataehivdbe psesenddisniorideland may npbarmiéutemrw@nor

@@ ) gP‘Z M'egfﬂgﬁ%ﬁg §s[51%5 CEN tréﬁg? dp{wo@graﬁ 450 automobiles)

requiree s bd:hecfm?éd hesnendhog. Manyhenss hedusstéduled maintenance can
mai nt enance del ays or unschedul ed reqU|red mai nt enance

be dalayachdug & 9r05>i6tre$ afipBgTEIm iR lisratele Pagrdil ahtheraebileglatform or
from r@dé?&g%@@&c ﬁvg%rtggfé” Sin 'dgjeo?t i |’t kr‘?&heﬁﬂ g’ﬁ‘dﬁaﬁr\apg?/ may be

syst ens e| Rer Scann provi ave I'rm
requitenl jpnothed enobrilenpladfoan trr eespansal josisttuafionzagitising while the mobile
situations .or_past situati OR%anaJ si s

platfoR i, 1 TS/t Taehe shuptions, AtsR A SRAD Garnggtiod with the operation of

Omnq@@eﬂ?gggeﬁgér@'@ydfﬁe a system and nethod for control
uati onal occurrences affecting nobile platform

mi@AMnarfcerranity, ppesentiday, maintewdrse tracking/pedarmance systems are
imivehE R SHRB T R HEL by PbARS PBUSBNE EOR Bi Jonecuies
maintenance delays or unscheduled required maintenance. In addition, such systems
typically are not able to alert those responsible for responding to the scheduled
maintenance delays or unscheduled required maintenance immediately after the
maintenance delay or unscheduled maintenance 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 would 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 also providing data mining and
data analysis tools.
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i medi ately after the occurrence of the situation
whil e al so providing data m ning and data anal ysi s

WO o@BASBUMVARY [ 0006] A system for managi ng SiPCEHUSINZDS4339
events associated with a nobile platformis provided.
The system i ncludes an operational events nodul e that
determnes if a situation regarding the nobile

pl at f orm has occurred basgﬁl\@a nt input. The system
al so includes a situation ﬁg{ggr nodul e t hat

dei0e06] NeA 8ystbRASdr ﬁ%a%lr@f ithARMA @Vehfte a8564i8{dOWith a mobile

if a situation exists. The system further includes a
platfefinapisi PaPvidedr iTheersystamningludes: e apesplionad events module that

coro S o B publcignel A 08, O WEyLR fd8ubg based on evert
inputsi Thalsystem &lse iAcludes iaosituaxiontismah8§ér/inoddleottit determines at least
di ment, a nethod of managi ng mai nt enance and

enmbo d t he
one @iejbgp.gﬁd@n @%Wqﬂprbifag fsgpmicprh existporde _ﬁﬁStgﬁ] further includes a
grapRie&[ %éﬂﬂfﬂrfa%}éerﬂb?blé tﬂépai'sﬁ%% & SvERt i%gt, 'R lsﬁgﬁﬁ’on and the alert

recelving at least one eve i nput” regardi’ng the
datam»lehhblermabpenatmrteltméémgnefa respbrssio thee;imhﬂen Ilfeﬂﬁ'n{jaeidn exists.

' ance event and an operatio vent. The nmetho

b s s sty B e aE ek e ienance anc
dispateh a¥S ¢habiRd gl’éﬂﬂ‘o'ﬁnpﬂ Fééfp%BES tghﬁn fo?@%tro?fél !é%ﬂf W BRAfded. The

event or operation event, based on the received event
methiagpincludesd redaivingnat daastears eweet dpputaregarding tiee mobile platform
relatfgn'pg@?%tglggsﬁéf?%tgg 'ao %ﬂ&% dﬁlﬂqigt qﬁr%ﬁ%v&{r@%% L%?;Rglraii%n event. The

methdidsdigd titiddePdetepAfing e SMRitlon &lidts tRatTsidssbeRRWRh performing
to an operational event. In certain exanples, a

the reguined siaintearnee vent of areratien eyBNt, dasedidroihe repeived event input,
and édflﬁhr@g%ftlagéntmsoéé‘;?dr‘ﬁ g as‘i‘rﬂngﬁgglﬁggigwp“t relating to

e of 'a require nce event and an

0[{6068] onTheeptedenit telaehimgscafot .prdvide mat hesthadsef managing the
. includes stori n% the event input into an operational )
main and disRaeh of il lestiRae MLH9 BIAtOR® IBgBPRRNSHiR an operational
ve ; or,e o ;
overf i Sk ALRSRABLEEE oMt 1t Kt TR bl igrom. The
methoelc incledese vecrivingpan awvehtsinpuddredatingt to nalutlesadtoone of a required

a0 SV SRRt DO 57 el 48580 Moo iclces

storir{i?ttﬁ@%d/eﬁﬂfmmthcpﬁnoépélﬁﬁoﬁﬁcé\i'éfrﬂ@ RitEHsd, ey Tg@\fﬁéring from the

ne stored event inputs. [0009] Further areas of _
operatignal cventy dgtakase Hetesheverppapetst that omatchdhe received event input.

e HFaFGURREBEE FAIAED I Fathndd HEgL bR St 50808 inputs 1
predefined event inputs that result in situations and determining that a situation exists
based on the matched combination of the received event input and 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 examples are
intended for purposes of illustration only and are not intended to limit the scope of the
present disclosure.
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i ntended for purposes of illustration only and are not
intended to limt the scope of the present

wale@siissuw e. BRI EF DESCRI PTI ON OF THE DRAW NGS POD1S8007/084339
The present disclosure will beconme nore fully
understood fromthe detailed description and the

acconpanyi ng BRUsk B§§CB\W§H@NOF[T DRAWINGSe 1 is a

dﬁﬁpﬁgfwsigégémrﬁgkh teé%ﬁs@iéerﬁ” ﬁbg@ﬁ@%%&y@gg%%erﬁood from the

detaifddydescription anddhé alccomipangigigalmwirgss vhatding an
operatjonal events nodule for the Sé@tem of Figure 1;

[ d9931] Fi flauee 31 iis & dataflown shiagram i t—ratmmgaraﬁxemplary situational

he modul e of Figure 2;
Cont%ggﬁ%%uré‘?%ﬁ%gs O\A%hart illustrating an
o{6042] onkiguseg2eisca Uatafloe cﬁagraﬁg Ilmjsftnlrmmggah opehational events
f Fi X 5] Figure 5 is a datafl ow di agram
mOdﬁlplfaé%;%’S%“Q?%l&l v?uatl on anal ysis nodul e for the
f 1
sYebes) of Fig u9é”§ id:a fﬂBWchQﬁ filistFat eﬁpo?b%ﬁﬂoﬁéloﬁcgl?érice for the

i I'Tustrati an operational sequen
modHieqi FigWle ZZ)ETAI LED DESCRI PTI O\l [0017] The foll ow ng

d hpti ' n nature and i s n

IPERAEG PRu 'R i opeBaR fldrathoodr ebe2Banaicstdusnce for the
situa@ién wRfagemduie bf Fl@%ré ql 1 owing description is related

gener al I y to the situational control of aviation

md0Ri8hanEigusad ipér gataflow giagramoilietraling aapost aitwation analysis

: t the situational control
modlg%gﬁf{h&% gﬂ:?)ilgg %B and clainmed hereinis
affpoi16Rbl Eiguee Bys ta/mgmﬁaﬂDMuéteatMgahﬁ%mréﬁuﬁél 86quidhce for the
shi p, spacecraft, train or |and-based notor

ircraft,
mod@em fl'gﬂre Further, the architecture described herein
can be i npl enent ed in various other applications
besi des avi ati on mai ntenance and operation. Therefore,
it will be underst oDETWEEDtDESCRIPDMNg di scussion is

t S08hTL, °cffplouindseietiathoR rerel S1STBRORA T EHRCENd is no
mtené@d Jr@gﬁflﬁt‘ttl;@(r:bg%?%' Gléélbgﬂl% 46‘5@%%](?\4\2&2%9% t IAgtﬁgFgltl Ghe following
descnptlon is related generally to the S|tuat|onal control of aviation maintenance and
operation for a commercial aircraft, it will be understood that the situational control
architecture as described and claimed herein is applicable to any type of mobile
platform (such as an aircraft, ship, spacecraft, train or land-based motor vehicle).
Further, the architecture described herein can be implemented in various other
applications besides aviation maintenance and operation. Therefore, it will be
understood that the following discussion is not intended to limit the scope of the
appended claims to only commercial aircraft or to aviation maintenance and operation
applications.

[0018] With reference to Figure 1, a control module 10 for the situational
control of aviation maintenance and operation is shown in accordance 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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control of aviation maintenance and operation i s shown
i n accordance with an enbodi nent of the present
walr@shissw e. As used herein, the term "nodul e"PeEUE2087/084339
to an application specific integrated circuit (ASIC),
an electronic circuit, a processor (shared, dedi cated,
prograimsyrtoud ) camminational yiogicacirauite andéer tmether saitable components that

o8 LESofled HABBRSREO Bt .3 AT HAPBRL 1LSHAEs varius

compyrevitsler & Respinshel SIRALIDHAIAR | $tém hat EhA %eerﬂb?é’%ed within the

dat af | ow di agramillustrates various conponents o _
contrpb 8istie 8. sValtiays embodimanisodf thes centrolhaodulen1®emay include any

nomiEIOBESEH W30 dBaARN L S VLY g i e any
numbebesul>nsiiiesresibetiRicenRIGHEtheVEbitrdl MBEUROMYY OThe sub-modules
nodul e 10 may incl ude any numnber of sub-nodul es

showgipclgigaee Wi may ber ermbinedr and/ap flther martitionedsignsimilady exontrol and

R I LT ——
aircraff(§pclniputs ththerneontot neotude aod:laggﬁ ????cﬁgsgg%t?rbgdontrol modules

(not ML WABTckis BCial anolay d6teimBeHapy SURTr sib-sgbiass (not shown)
withid %6 RN L{@H@ ”I}‘?tﬁ%re?ﬁl?édimeﬁf“ﬂﬁ%'iraf’éﬂ ﬁ{ 'Faéqlﬁg PYthe control
ot ul es S Wi t ntr

her sub-no ( not own In the co
moduteddlinciudes kn apecatoriad divemtstmodulastt?; atsidiation Fianager inodule 14, a

I T I T R T S

18. situation analysis nodule 16, and a graphi cal user
interface (GJ) manager nodule 18. [0019] The _
0@ 18] onke cpshationabRMests Mmediei V2 geoeaives uariovsntormls of input

oven| 52579, 0 e840 A s a 0 o
boode@BhQEmﬂﬁ%&ﬁém‘? éWTMnt 29T\ %ﬂﬁt azrggé?ia%ﬁ%;]ment system
, i agnostic system ,
(M35, 2 PSSt bty Shae, anan RBaIANOBE eeah (GRa 29. It should
be ndt@&?ﬁat.stMééLéEE?stéR%;cg)éﬁ’cgBE:j‘LZéttffeWW e §J§?erfi¥ %9@@%”9 event data 20

suppl yi ng event € operationa
to thermapdratidipl evedts madchde ,12and éwther, ppeicatlar sperbitdrbeof the mobile
ire.additional, or al

platiof i syt AHIOTL o5 SBBIMAS SOUS  FYart dafe et 1AISo, while five
specifitt ApSePof RVEAE dERE 20 2edilIGsttdtbdSh! Gretfbr & 88t Efuiglfty of distinct

| esser plurality of distinct types of event data
typesc@fiavenbeataczdeotd decacapynmadatedryr tbe antral modole 1@020]

VRS D sndtit Bl SRR TS uhaT igzn i 2¥. fns 26, pas
28, a@de@PS_’ 2dewilli be iscueseBanegreatert d6tar BeldW! SBased on these inputs,
oper ati onal events nbodule 12 determnes if a specific

operafiongheventsy Bgdrle hg datermipesiika 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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pl atform has occurred and sets event data 30 and
situation data 32, if a situation exists, for the post
wa@rdosasizom anal ysis nodul e 16. The oper ati onal PEW/ER1087/084339
nodul e 12 al so sets situation data 32, if a situation
exi sts, for the situation manager nodul e 14. The
32, tro@sitaatimnmarmgenmodmeiumddiﬁrmlm areatereirerdspdasa t8Qhe situation,

o e 10 30 TP N G 0 (L ShShe U . o
sﬂuaﬁé}?rﬁd P'n%dd!@ﬁ&gﬁéo 'BEJ‘FBU@ alért dARE 3B driepdis Ge?d}?érégfrlﬁta 33 for

nodul e T4 receives as input the situation data
the Opﬁ@t@pélr%t\t&l’dﬁmowi@ﬁ% m)dul e 12. Based on the

S 1007t oTRERBS et et ST FHESedPein il e event data

30 anetthe alitehtionaleda 3P oM Fid BpbidibndRbRe®d mBHukh®2 Gased on the
manager nodul e 18, The situation manager nodule 14

evenbl(ir?éa od pand threpitualinna dadp 3R thet poste siiuatian dutalysks module 16
cetrtfife! BECRERENLETY sKTRLS 1NN ch Rk PRl ARE bt hitora,

trendea/r&handmaw Bﬂaa@éntamlysetm@d lagr'dded a0Skriugenby A external module,
erati onal _events nodule 12. Based on the event

dat
such 345 a,3¢°pRe GV uBaNageAoSuE (Nafshaway.- sTh@ﬁulomanager module 18
recel@éhabé’ Mut %‘é'kﬁ"t Elétad%? gbg‘;ﬁ%%pﬂ%@%ﬁgﬁg&’%ﬁ?@&@ situation manager

tuations based on
modthe stdoranclathe eventddatad3tafromathe dpemtiopahevemtsymoduleetl. The GUI

mandti i de 1 H a2 yer Sen A pHbSEN ] AT s SRdhazinputs, the
GUI miafdgéer hdduRCES WRPIAS thERiVent ASta2@ahddRé %lt@éﬂéﬁ‘g?l‘a@z to enable

situation data 32 fromthe situation manager nodu
an operatqirig deierinena reapensEOiqg ifmwsﬂh@tlo)’pendtsetaﬁUIedem 44 and GUI

coneBEEH A 5, TR EoRREES o T 08 R o LK Bhctvely

viewehas e ming dJrephiBadisip ivtgFatd subs\asiémast of he c@'ﬁ&ot Rdule 10.
S|tuat|on data 32 to enabl e_an operator to determ ne a
e Wiht rierencanewHoahigusets adatafiaw diagram illostrates one

exem%%&re%b&ﬂﬁ‘%gt % an c%:ﬁ\ éﬂ %"v%ﬁghaﬂé‘@?ls&ét p%ttcgﬂ be, embedded

I nput can c
wnthlrgthaqobpezdtnonabevémttsernﬁdnle 1sﬂlbsl[9[sthrsrraam‘i’)odfrnér’it;eth&cpobelrzituonal events
th reference now to ure
mouR 131iR6idas i iaarr TR BroheE At a GeatioanhS s Gtz imodule 48,
an oﬁéfraﬁb’ha‘l’E@éﬁltdélﬁﬁésé?w”énd‘érk%ﬁﬁe §mntéb3§r]t“3@” be
embedded within the operational events e 12. In
t (0023 b otheniniegratioe bopar A3 mt@ratesetheyalmodaltﬁpe&of event data 20

ecordE RO ST 2 MR35, B 38, PRECRR st

eventofataa2®irdo levewt ag@e3d et thaansteveat dafP28lredéifed can be used by
integration broker 49 integrates the various types of

operaél@gﬁ[g eygnh handler module 48.” The integration broker 49 can also filter
unnecessary information out of the event data 20 received from the LOG 22, MTM 24,
MMS 26, DGS 28 and OPS 29 to provide the operational event handler module 48 with
only the event data 30 needed to determine if a situation exists, as will be discussed
herein. An exemplary integration broker 49 is the WEBSPHERE™ Process Server,
manufactured by IBM of Armonk, New York.

[0024] The event data 20 received from the LOG 22 comprises a pilot

reported error, an actual departure time of the mobile platform, and an actual arrival
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received fromthe LOG 22, MIM 24, MVB 26, DGS 28 and

OPS 29 and translates this event data 20 i nto event
wol2d08/13816uch that the event data 30 recei ved BPENUR®07/084339

used by operational event handl er nodul e 48. The

. integration broker 49 can also filter unnecessary
time jafftbe naobite) phatforot, fonexampie. dhs dhe LQ&c2? e dotipled tchthe mobile

, 4 26 28 and 29 t rovide ...
platiqril; Boh Bk oin PIRIR FomoHaFeed sepidnd Hig) cpRdtion of the
mobify pRitfofat andthe estrgstetndlef ehéimebild patithuatrheTM 24 provides

exists, as w | be di scussed herein. An exenplary

|
event gatag?@te te biegation Hrokercthakmshideni sehedeiest msintenance event

ar. . uf ae K, .
ana SIS o AL ARP b G SRATBIL REMAYRE S0 provices even
data c@0pincheding mdintenarer settbdiienr manteaahsd ! actRier tpgidrmed and
time of the nobile platform and an actual arrivaltine

mainignange RRIIIMANsEfeiease, flbese aapplanneg adual exsnis fps the mobile
| pd h i 2 S0 -
pat S ACaA0146e TRAhE P 4] Sl bEFYZBacR" i, wricn i

commeluidlly pvaidbie niramd MXle Techsylsyimss obfOttivwa m@xnaela, however, any
rovilg_s event data 20 to the
i

. k}tatfo m_ The MIM 24
swtaB _@&Pgma&ﬁ%mﬁyﬁl@ FRIdiNRYSRFes a schedul ed
goeLSNantge EN‘W@' gérb%{?](g lﬁl{ﬁ}l\lﬂﬂ%‘ Seanf BStd2H rlﬁ&lnﬁ%ﬁgjaetsaplanned and

event,” for exanp provi des event
actuglonpyemedi afy mebilet platfore carhpendrdépartsi MhenslM® 26 provides event

cate 3538 G BEEH 0 T Ao ARG 5 DB S 5 rouirec
for malirtéh@ids. The eheni dataedredisoliatiuae rdtasaia of pdvsRdrtages, and
is Maintenix, which is commercially avail able from MXI

the IatedpliypogPrepads, for examplealhgaD GorB e coupled touthe anpkile platform

st G5 BLPREARD 2030 LR 3B 1 b 833h Mo on

mobiken glatiormalsuchvasremgirg coolingd reblenisorperiopmanoe nhdicators, such as
arts. The MMS 26 pr.ovi des event data 20 that
whet Iy iCOBYONERE 18xR P@nmsnwgiaﬁba%@a?@mer@vwlfmrameters and/or

outsillE S Nbrithldo Elfioﬁﬁqlﬁér‘gﬁ%té%ﬁ 4R MEMRBCEThd "BP8Y 88t comprises a
data 20 can al so include notrfication of part
systeshdhatigtans and sdhedulas rolatbs Vier ythef mobil¢ splaffam. The OPS 29 is

oenefARBE5on SRR o 08 38 i i PG R BB o, e
OPS V20 ippthideS Rveft eari2nl #as ifflubss theHiatndd AlghP'sthedWes, planned
as engi ne cooling probl ens, performance indicators,

routesuand fenaralt sehedile dempdieemobile platiosnni Mgeweveritrdata 20 can also
oS8R SR #1181 SOHAEL 53 hle BHIGHEE s BiBPS 20 can

providengvertedata 29sinelivativat ofolaanacedrdphistieghtl afd/opud@satic?’ from the
t he nobil e gl atform The OPS 29 is

planned flight route and schedule.

[0026] The operational event handler module 48 receives as input event data
30 from the integration broker 49. Based on the event data 30 received, the operational
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 operational event handler module
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general ly ground based and may be in communication
wth the nobile platform The OPS 29 provides event
waola108/12314 hat i ncl udes the planned flight schepil/@82007/084339
pl anned routes and general schedule for the nobile
platform The event data 20 can al so include actual
48 cauld gkt an evest Bhibrdbaddowtedgerfusioa agenit 62 depentimgrupon the desired

h 29 d 20 indicati
'mp'%Pe%‘ﬁ“é%56%898%@3?&'%5(%%%8&6@556”% on from the pianned
fl[0apr] r OVhe opefhtfREEVE R ddtd 50 RecRey &4 Irﬁfﬂﬁ'the event data 30

event Landl er nodul e 48 receives as | nput event data
from 3ther ppefatinaal gveqt handler tmottde 48, apdsie situattom datnt32 and the

eond 2030 38RV e SUSTR TR ToAIE e IR HHY Gperatina

evend abtdiase 50 stibs the evaaHS@Ao80 f siftiationatrat3band Tesponse data 33.
operational event handl er modul e 48 can receive an

Gen%raahtthe PResetional &veﬂhea@basgtﬁoomus dhe gvedhdalaad@ fagoa short time,
until #d & R/ehgtag%ggb% r?ﬁ1 q%x%ted‘aat ﬁ]tgﬂ 5@?%@%&%&6 response to

event € opera i onal “even

unplarohd e4his.oThd opetationabg et dafaliayse SmSet&rHsMJLﬂdlEevent data 30 and
upon the desired

Sifua{iﬁ%:dgﬁ%ﬁ%z? ﬁbgz%\?eerﬁfvgd%;?& it $RRATUEDIY recRIYed byetheoGUI manager
modlﬁlg%ﬂa Hi5oRRAE A eﬂgﬂggegﬁ%ddﬂﬁ?a%ﬁeda@ §29§r%' ?é%% \féﬁ by the post

I np ut e event a romthe operatlona
sntuahamdhebysnsuvadldem& aavdll beadisdussadihereidat a 32 and the

EPRERE S Wit e etel Rt b0 o0 4 ehadEafBdge fudn agent 52

receN@@ tedletatiata3®0 frohlakhé Wpetatighal 2e vl h&ﬁcﬂ]@f‘%ﬁo&iﬂé%8 The
CGenerally, the operational event database 50 hold

know:lmaefwnn agent 32 ceprregeivaa sityatian IDuback frone the @peratlonal event

dataﬁrjégésepgﬁse oﬁ%ﬂ%{?&%ﬁé@é] é\%ﬁ‘? &a‘farﬁ%ééqgg ggg}ﬁrg lﬂgvémaatlgn data 32,

and/mbla&ﬁvléﬁg@ étisioaagent pRtcotme butpiataasiBfationd Dsid thii GQH manager
ta 32. The event data 30Q is subsequently received

moc"f'ﬁe@b@%’h@@@r“?ﬁﬁdh% desiregh inplgmentationey dhtshoaich b@onoted that
althoﬁpﬁ o‘ﬁ'e.t%WI éjf'ﬂsﬂ)r{sg%éft%f lgﬂﬁls‘fr%?ecf’%%%ﬁgpﬁ%hal gvents module 12

sftuation nayS|snDu I'ScCus
coulchemaplay ritﬁﬁ@r@psvmd:wledgelfusm ngémisebe TheFefgre, ea® used herein,

mowigae: B a98ne b2 B otk & edst ies: Auaiaitiag! Kraudge fusion
agenl@@ﬂ‘ THEKnowle it ﬂ&ﬁiﬁtag&% &2n bé@é@bM@h@e%ﬁM’étﬁ% ld@termlnes if a

back fromthe operational event database 50 after
situatigre exists rend §9t§n$lttwetloab@asta I’a)fwretm ma@'atmealse\temdatabase 50 if a

sﬁua?@ﬁ &Jﬁétg@w Q %gig % \61I||t gﬁéﬂagﬁgnmﬁﬁ@g@gusmn agent 52
also detpetgihessiaeon dat 92 % ﬂﬁedsmmﬁbﬂ TRatEjdreneddle 1ghoul d

be[ogé)é]ed Wr:th reference to Figure 3, a process flow diagram illustrates 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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al t hough one know edge fusion agent 52 is illustrated,
t he operational events nodule 12 could enpl oy nunerous
whp@sisdge fusion agents 52. Therefore, as usePCTIERBOTI)84339
know edge fusion agent 52 can denote at | east one or a
plurality of know edge fusion agents 52. The know edge
catedarieisoinfagvatiors Dnlyh aresituationhe Ie\cedér ttatckas3dy the event data 30, in

eterpgines i.f a situation exist a ets situation
operdiiprt 58, Bodet, oE BpeitRpi e eite fiteidbatin OPEEAGHAL Svent hander
moduiié 48inveRes %@%Eﬁfdﬁr%?é’ khewRidge! fusfh #bédt 2 Due to the variety of
di scussed. The know edge fusi on agent 52 al so outputs

types ofceveint datd 30 thaicandme reseived by theaapesationat ayent mantiieemodule 48,

14, ' ' fl .
spectft b SRt VB AT 82550 Sh90t s BBl R B8 b partouia
typespsfrdvenigdtao30.t he operational events nodule 12. In

operation 54, a determnation is made if event data 20

hd@03Uen ThamiinapasgtiamB0; theknewledge fusivaragent Hogathers, based

on RSB R, A R 00 R 8 Ao even

datalser 20 tocobBinestheapeatedntuddtal 30awltl s hsiatddssto RPev@tt.data 30 to
| f event d%ta 20 .is received at operation 54, then the
genegdle d rghuadsestarding &f dae iconiand sypeuREingnte reMegvent data 30. For

exanffd, 2papg ?‘%\ggév#ﬁe&éléi o) %g?%r%g,na. LEF FUENSS 9ﬁf\/%l,3|9189 particular

I'S Cl assli e event inthrs exanpl e,
knowtgdgesfusiard aganb 58nearofjatheoc froey the eperadtiohal seéntodatabase 50, the

sore i e BB B o B e o BBl e
the neRE chdlluldd'@epartliratiingd fdr tRxEMobild pHIRImMBHbetEBtime DOJ escheduled

_invokes the appropriate know edge fusion agent 52.
maintepanpe fardhe epgbilss platjpwa. of event data 30 that can be

(SRS 15 oBBRI B 1 s 8 A8 s 1 o

combirestiomn df tthe oneeneVettedatar BOCHhAT they BRSe@feveendatda@ matches a
30. [0030] Then, in %erati on 60, the know edge fusion
pfed%@@Htpa;@rJg&( ReeRt daja Othahraswts ik aaityatiory ihe dageived event data
h ratd
a0 sl Srsie e S0t A A Bt PR rtod oncs
operationh64.h Otheivdsedf theocemibimationh rdatche8 @necfghaqratiefired patterns of

i,C derst andi ng, of .t he context syrroundi ng_.the new .
event &tk HofiehsBie soRaha s S0 o SHublar ol agra 15 operational
evenC@MAbASES0dn BptdtioR®eRf arrival, the particul ar

know edge fusion agent 52 can gather, fromthe _
opRO3R]i onEhusewiith referensesback totthe pricsrexamplenif ittat sew received

elat t e . | atfo uch, as .t he .
evenafatod e Reb af nBRnum8, el She TS i sibat aia 30 inoludes
such tevent fata 8thak bk schdldalddasparisieaimé her thafBndlile platform that is

... schedul ed mai nt enance for the nobile platform
within a predefined proximity of time to the new time of arrival, such that due to the late
arrival time the mobile platform will be late in its next departure, the 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
maintenance, 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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[0031] Then, in operation 62, the know edge fusion
agent 52 determnes if the conbination of the new
we@aisgat a 30 and the stored event data 30 nmaPChEs20a7/084339
predefined pattern of event data 30 that results in a
situation. If the received event data 30 and the
of thetschedulededepattiira tBoe doeshenanobiiet platfarrpat Teem, int bperation 68, the
Wi Se,

net hod d t '
situalalh iR b P lacibl DRk e pbisoBaBnatey hedvierids of
eY@GBS]datWItﬁOrefé@ﬁﬁe ity €O HIErRL{ Othel §|tLﬁ§ti%her%aﬁ%% er module 14 is

situation data 32 in the operational event data
illustratecb pdihat sitlatios. mpoager Nolduls 14 nekeives aaseinpeat waeslsutuatuon data 32

rom W3 cPbtlord! AURHE, b5 AR, SCEL e 48 el g svarn

data Qatt&e%uaﬂéh weke g ehodNe Nk ﬁ%l@s@m@ﬂ(fﬁmﬂ@(ﬁandle the situation, as
dul ed departure tine for that nobile platformthat

che
will be@%u@ﬁeﬁ d herwerdfipweaapinglide ilgnidfyingi arpattisutai seseansible handler

for td Shugth or?“deg)éﬁﬂ%edpﬁgftﬂgﬁgnﬂ}ﬁt% el 28 ReCuBililoP invoked by the

sﬂuatﬂiﬁpmanalger nhdidiJIda(m@N\b@tdgaieftldatarBﬁgﬂﬂhe%Ul esfrgye? @Rodule 18 and
at a as a sjtuation and saves

¢
can Ui & At oaignes - (e S A
?g%edligr t Pethen, fiRIm ?Pfé‘he O,ecilatéf44t ll%%e[v%\rﬁ' 65y %tsﬂ.@t@n?ﬁaenager module

ed I's & new sc depar et me
14, which exhinecempridata raSpomsd mddhesmhMMhedacewedt froam tlee responsuble

B T Y TN -
evenlfshﬁoétﬁlgf@ aties rédpRmke dRitR 33 ontpriddsUpiia ?ébéjrah@ 88 reSponse to the

he conpletion tine for the maintenance I's after or
Sltuatwr‘c data 32,1a9 pronisleddiy thecrespnosiblecbantipathrough then@Ul eontrol panel

s6. 1 oBBRkRAb A JePoaeth shla PSS B AR B & g papprse cate
33 umiihager sitodtibe &4.confifiee] Whidl h horfseringreasingly ttﬁoBL@W Ehnks and
the situati on manager nodule 14 is illustrated.

1,
mod'féqett@aﬁ.teﬁhﬁsd?dge'pcwa |troughy Beesiiuationsmanaaer m%lule 13 trom the

I
GUI S 10 A 38, LB MBI a TSy of e
situatBins. t Aé ofitheaesponseadaize83 nsuambgraléd iwithottes situationkdatavB2 by the
operd B b BReb L el 52 10 RS post siuatr
analysR5ReAgEP Eahdn h&*iallfyofo {hReG BN FitlalgRR nitRifd uﬁ%ﬁoﬂ dhowi$.

situation data . The vvorkflowmvoked by
s{Q03&]; orinnaaa@elarnwdtm gefegency stan@ure d:ht a prodess fldwe diagram

lllustr%s |H3ﬂ$%t§r aﬁ%gpé?@?ﬁﬁﬁ@?egqu%ﬁ l er bﬁya%ﬁ sﬂuattlon manager

modd@d34] InThsaratién @2 bageddn l@l@tﬁtu‘éﬁohﬂeﬁa \BQda orkfiéw is identified to

si tuation nmanager nodul e 14, which can conprise a
hand’ﬁe@ﬁoﬂ%@t'@ﬂ tme workflow 6an eemsisy & sehewulingeand delegation of tasks,

whicH €3R°B8' BLfformed by any appropriate commercially available workflow tool.
Then, in operation 84, the workflow is initiated to manage the situation. In operation 86,
an alert is sent by the workflow to at least one responsible handler. The alert can
comprise a text message to a display device, such as a pager, PDA, or GUI control
panel 46, a display message on the GUI control panel 46 (alert data 34), PDA (alert
data 36), or other device, or an audible message,' such as a recorded message
transmitted to the GUI control panel 46 (alert data 34) or telephone (alert data 36).
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handl er, the situation manager nodul e 14 sets response
data 33 for the operational events nodule 12. The
w0 e@posse0 dat a 33 conprises data regardi ng t heP€PERINYEB4339
to the situation data 32, as provided by the
resgonsible handl er through the GJ control panel 46.
THEO3Rkr aly eperation &7; ifehtespesse 10 the sleskistrreeived i dhe handler,

inn §55 5 360 SARRISE AP bl AR BlO A8 Plpeon recenec
from rtheli GUE atareger trnoditile 1ias GE ejatgdi4t fyc%lﬂdihgtthé situation. Then, in
manager nodule 14 fromthe | data 44,

situation ! to
opergtian 88 thenOpeTarianal Ny dekrlasedl i updatad with the response data 33

: Walam Si i.Qn of espo .
et Y55G0 ASGH, shIE o LEARAERRas Roder? Teddifod 88 B5fon takn i
resparise dpetts i sihationy eamd deatyabsse bforaradionutrggdrding the situation or

ost situation analysis

Si [ data 32 to t

mOd'ﬁI%%ulﬂ%téltggh%%li&%ﬁ!ﬁq Gﬁaﬁf@wwew _manager nodul e 18
( 1od3 AN OVOhe V351 nb”ré%fi‘)gh‘sé%a%* bei—f’htrjécéi%ﬁrr%ﬁ‘é?diﬁé’ the alert in
Fi w diagramillu

gure 4, a process flo strates i
operafiaraBér thest ini dperatiop &Oakinossdalationureuitioe pe ifmkeddobyhe alert. The

cscalfBa oL 1 ReSROET i FREH o3 bR i b sencing the air
data B4eB6ithitRe rie&t,hﬁ@ﬁ’érﬂeﬁé]%aﬂcﬂéﬁ*eb?ﬁnsifﬂéﬁo%éﬁdﬂh@&Pthe situation
consi st of scheduling and del egati on of tasks, which

based 40 BB YeanigatierrIshaghgr Epexamplat eAllernativalyathieyescalation routine

' I - [ ' 8
B L e T e
if thedirstr mbssage fiasandisblayt messagnon iye G\ owntrol pamelt46 gdlert data 34),
eagt one responsj bl e handl er. The alert can conprise

the éﬁ oNnEuige CPHId OHIRL| ynerdy iigherdeival Eessagrguch as a text
mes<G6 034 pAbbr S0 RpBStle e PR RRTRIRE o oner vel

hand®s) , Thenptimepedatiorc ©2, @ determidativre isresadaydf, asrespoase ahas been
recorded nessage transmtted.to, the GJ cantrol .panel
roceiyg ff diq TRSRaIoepeS baun einited (ee, pperian 48 1f GeBegted. If a
respdridedRRy BédrorecBiied, theh 68SBAGS 87O pbASIASE!t 1S
recei ved fromthe handler, then in operation 89, a

clk@R38]i s Wilberefeyepee niov tedbigure hathea posirsidation anadysis module 16

ISR RGP AT, PR M 88 et By st o
embdifimehhef post sitiativtl anxgsis siatenapat oanitte eptbideddWvithin the post

. the response data 33 that includes information that a
situaiQrs apalyeis faedyed®. r repoglsitugiien apalysis maddle 1Gmay include a data

mart NGRS T2 éﬁ’%tahﬁat%i it RBuRISh. 2heGXa! rﬂ%ﬂrlﬁﬁﬁh@r‘% receives as
regarding the situation or nodificatrons to e
inputghe levenbdatta 8l &%) sftoatiexdatal 82 ffd03IM dPenatioras @venfs module 12

and s BRI 16 BRI rGperUiEion 17 G4 TEe0 MG e 4 acts as a data
wareliGudd Pér s®ringV@adior Use B Rkeddta Miter module 96. The data miner
module 96 receives the data 98 and outputs data 40. The data miner module 96
outputs the data 40 to enable a user to view trends, anomalies and/or historical
responses to the same or similar situations. This data 40 can then be used by the user
to determine additional 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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escal ation routine is preferably a programred routine
that involves sending the alert data 34, 36 to the
woeoos/15@sigher -1 evel handl er responsi bl e for reBEDOAINY084339
to the situati on based on an organi zati onal chart or
for exanple. Alternatively, the escalation routine
operation dO0R¢ethk tata mlaet madiaten 984 the3 Batanmardinfddetee 84 dxdracts the event

sote L 3 el AP e B o) ancs o
transférnifindekesladrd Réts the Pe@5i¢ad L& H4t]Wo §@&’ét{$gxctzlata 32. Then,

_ out put a next, higher-level nessage, such as a
in opesaticyd0dothe dalgemingr madulec¥panalyizes thametaiveg eivent tata 30 and

eV 254 53 189085} aPRARGES L Rl Fio o SBubdli received for
data @5 ttherethe el 4@ olifpulted t6 IR REGUERED PREIUIE 66 S1RSIvn). After the
then operation 90 is repeated. If a response has been

data A@ds pweyitedn enif Bpetada s seauestessapsratian 104 tssepefmqn
JOBRATS OB RoBbg £h8 T Fidlfeabe SHULARNAT P RBIBLTe cispiys

the eventhdatex@0ysitaationl dhtd B2andiz@t aatd B4 watthat@II édntrol panel 46. The
enbodi nent  of gﬁs&e situation analysis systemthat can
[

GUI ganikahafRfd fHene A% SpisablesgiaphicabNsah Kitgiace, anglcan comprise
ans igedP ERPHIGH B! 1A% EaBomIHL Sl BB 40LilRon dma 2
and alerh data (34ntatuae dperaecei Geseeallyi npeitGUheoatrohpardel 46 creates a
arapfigaieriipleificedivg Wiet Tog REratoh 3R arhe i evenin ik slert data 34,
revie@bthe Td\R ril data 88 aindENdtiSn YAt8H S0 Feteintiid ﬁn:ﬁfgmg response to

for storing data for use by the data m ner '
the sitatierat Zhairegponssdol tbe Suatereis/enterdtbbyl theaopdratardas the user input

t 1 ne ule 9 utputs, the
o2, 4843 2R, PR AoBlCEs AL 2P B! G manager
mod@ediAr Foithbodetad regarined #es GUI rhaRag@Modllesi gahdrthe GUI control
panefltuatl ons. This data 40 can then be used by the user

65 de CuiSHG ea2ARE ffBe quTeRt eisglosuisi iR ingislosedinigreater detail
 peil oA A P UNIE SRS S0 Aiafon S T 010,
entitled fMetvadspand Systedndiort Realpliste EnharsdedoBituwtimngs Asvareness,” which

s inGB8bTed B SRR A Bt e I R ot 1 i
disckg%édJﬁ{ b@ﬁdiﬂgt&rﬁ%oﬁfﬁ&&éi&@e@mﬁﬁt@ﬁ' S!alft‘és PRt ASPIRBESR Serial No.

and then transforns |1 hdexes, and | oads the receive
11/548,6hQ, entitied3Dethods and Byistams &oraAigaaft Daparture Enhanced Situational

' 4. the dat.a.niner ul e 96 analyzes the .
Awa BRERE bh M ienliaPat8S ian&re R b fordrde Bt iin WSty
t 1O04iF] or TR MBHOEIhe | iRCERRIGIt heW dMént HAtaa30 efor®Sthd Sntegration
received for data 40, then the data 40 is outputted to
brokerd9, e @estadignabevgnt hameter snedily 48/gansaventhis event data 30 into the

operational event database 50 (Figure 2). Then, the knowledge fusion agent 52 can be
invoked by the operational event handler module 48 to determine, based on the saved
event data 30 received from the operational event database 50, if the new event data 30
is a situation. If the new event data 30 is not 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 analysis module 16 and the GUI manager module 18.

11
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data 40 is outputted, or if no data 40 is requested,
operation 104 is repeated. [0040] Wth reference back

wo oooBiigine 1, the GUI manager nodul e 18 di spl apeT/UR®07/084339
event data 30, situation data 32 and alert data 34 on

the QU control panel 46. The GUJ control panel 46 can
b&0Q4R] suf the keoyledas kisionusgent b2 hasadetermingdcthat the new event

cata SHTRELS,70%, BED, Tho SPBLER, HBCER PFLLPE iR g 0 av

savedlaisasif¥tibardsaa IPaT ﬁt@bﬂeﬁﬁﬁﬁélaé‘l/é’nt ddigb&dd 500NTHEM, the situation
46 creates a graphical user interface from whi

anel
data Bﬂés sptrutiertodhs sityatien manageyimedulad4al Upen degeipkal the situation
VI (S |
gt 218 SRAEN ot IR LR Sl Sy nanting
recenTetda smeaaimndatat 82 {Rigusé YatThenwoskflomt &femifl@% then ﬁesponsible handler
for reBiAg8 iR laETcand 68 sohialeratars, S iabieipsponsible hander.
r o3|
" SR RN i b ) 90 ol e 1, nen e
respapseds detpuitedsas prsponse fdata @Brterthe obpzecatwaﬂ eyemiudatabase 50. If no

di d t detail in pendin omnonl )
R Yy N ——
routinbl{oARétif¢ thé nex?ﬁlghbl' eEspdvRitIe fandld ofthé %‘Tﬁaﬁ &H. If no response is

Real - Ti ne Enhanced Situati onal Awareness,
receiyett PP BextHyigher exspapaibleehander,thenghe rsutuatew manager module

i il cl os
14 offfibke SERED 151RE, LPhasIecl aihd BBl E sored as
respo‘a’seuﬁta 88.in 1Hd bpératidhal erint thethasktsghods and Syst ens
Equl rcraft Departure Enhanced Situational Awareness
a

A codying t |R§I¢Qf'§'aﬂ%@fﬂbﬁa@@'ﬂr%yﬂﬁ@ﬂ|@rB?mc@demm modules

t
can SR D posF sHILGS dhanely HhodBiTs (PR M homaly and
histondaé dapee Eigumn ). é’\hennremrarai'lwnalymnd blsttﬁloaadatmum 1ble| sompiled by

event data 30 jhto the o ra n ent dat abase 50 _
the ol fipel Topduley 4, baed o, i Ay s a9 stored i
the daARKA YUl o], oper at i onal event handl er nodule 48 to

deterni ne, based on the saved event data 30 received
f [4dlne Ap@sreriphithe psesendadistiaseres®lates toha camputer readable

el B0 Rl e BB BBl B o couse

a congputedioqserforamihedsdseriBed iopetdtnapssgidrvesl event
dat abase 50 and can later be output to both the post

s[Q048; oﬁNall@ geific mmp&%a&%@eeﬁed@rlbﬁ@n@gm specification and
iIIustr%‘Fétegbeth Q‘PE@] L\XélllLﬂ%@uﬁ%@{oﬁggﬁyaﬁ%efgp@g@ﬁ %&nﬂﬁﬁhe art that
variouss cha':ttgeermay lve mede emelrEqLd\aetlthOnaw@essummdltem/fmtel@méats thereof
withofl gpSTIE JiE N0SCORReRT M rasari HRciomiia &S S2ISa n the claims
Furth?rgridgllémﬁé('; rﬁlﬁng'}g}of uMadt{Iéighé’%f TBRReSS, SBRh& 2Ad/oMR@ttions between
various examples is expressly contemplated herein so that one of ordinary skill in the art

would appreciate from this disclosure that features, elements and/or functions of one
example may be incorporated into 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



data 32, the situation manager nodule 14 can initiate
a workflow for handling the received situation data 32
w@ Biogusms1el) . The workfl ow i dentifies the respoPGI/DEm07/084339
handl er for responding to the situation and can set
alert data 34, 36 for the responsible handler. If a
that thespreisset disciosued wetl bei imitda todee pamiculard@xaroplebdli@tiated by the

manager, modul e. t hep the response is outputted as
drawings ﬁgﬁsdgs‘a@?e;@ﬁﬁ? §p?ﬁ'ECQ§E’é‘r ati onal event database 50.
If no response is received, then the situation manager
nmodul e 14 invokes an escal ation routine to notify the
next hi gher responsible handler of the situation. If
no response is received fromthe next higher
responsi bl e handl er, then the situati on manager nodul e
14 continues the escalation routine. O herw se, the
recei ved response is stored as response data 33 in the
oper ati onal event database 50. [0043] During the
performance of the control nodul e 10, external nodul es
can access the post situation analysis nodule 16 to
receive trend, anomaly and historical data (Figure 6).
The trend, anomaly and historical data can be conpiled
by the data m ner nodule 96 based on the event data 30
and situation data 32 stored in the data mart nodul e
94. [0044] An aspect of the present disclosure relates
to a conputer readable nmedium (e.g. a carrier disk)
havi ng conput er - executabl e i nstructions adapted to
cause a conputer to performthe described operationa
sequences. [0045] Wil e specific exanpl es have been

described in the specification and illustrated in the
drawings, it will be understood by those of ordinary
skill in the art that various changes nay be nmade and

equi val ents may be substituted for el enents thereof

wi t hout departing fromthe scope of the present

di scl osure as defined in the clains. Furthernore, the
m xi ng and matchi ng of features, elenents and/or
functi ons between various exanples is expressly
contenpl ated herein so that one of ordinary skill in
the art would appreciate fromthis disclosure that
features, elenents and/or functions of one exanple may
be incorporated i nto anot her exanple as appropriate,
unl ess descri bed ot herw se, above. Mreover, many
nodi fications can be nade to adapt a particul ar
situation or material to the teachings of the present
di scl osure. Therefore, it is intendedthat the present
di scl osure not be limted to the particul ar exanpl es
illustrated by the draw ngs and described in the
speci fication. CLAI M5
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What is clained is: 1. A systemfor managi ng

situational events associated with a nobile platform
w@ompnssiimg: an operational events nodul e t hatPCT/US2007/084339

determnes if a situation regarding the nobile

pl atform has occurred based on event input; a

situational manager nodul eCLAHYISdet er mi nes at | east

on\ﬁ/h?'t Fsrélaig‘?e'i]eg' on the situation if a situation

exl sts; and a graphical user interface nodul e that

di spl ays the event input, the situation and the alert

data to _enabl e an operator to view the events relatin

, OV .ng .
t ol-t he AroBiSteMp e ManAdng sitiatienal evaatsa assegiates with a mobile

|atf%§ﬂﬁ_cé. Baihgon 1f a situation exists. 2. The system of
P ai m}n?, s erein the operational events nodul e further

c aarpopsetionahevents gnadule thdtrddtemminbatif 4 siteatiesrdgaeding the mobile
tranfornms, the event input into event

| tfevegt i ngut q?gd _
PatiQfEh 43S SRR 258t N ¥e8hINPHENdI er modul e t hat
of QitMSforidl naVAGEr Hdbaie #E (?%:P%r?@ﬁégtdt q08dt S Blert based on the

r
_ database receives the event romthe operation
situagioriifta sitradioarexisisiudrd and t hat stores the event data to

provide.stored. event data. r rdi the operatiqn of .

P St YRR e e e HEf il 16 IRt BiniiiBesiivation and
the d16@ 2L G lenABR! af\pRlrEtoR el Wiy i LhehtsCrRTBINgSBSthe@mobile platform

know edge fusion that determnes if the event data is

and tp detefainechraspeoBae & thensitualientif @ situationdexisis. st or ed
event data fromthe operational event database, and if
the event data is a situation, stores the situation

dad.a i MHehsystpat af iClarh KVv@héreilatiad aprratonal Bvengy aicile further
of Gl aim3, wherein the know edge fusion agent is
COMPIRASked by the operational event handl er based on the

fyé\iﬁien?éegr%ﬁ@ﬁ"br&?éﬂhé?%e%@thé'ev-glﬂ?i X %aﬁrﬁltﬁénrfgn?é He*event input

n the situation manager nodu
into evenpidiatess: a situati on nmanager that determnes an alert

based on,the situatiqgn eve and that determnes a

wakPPeioaa vl Bapdler Giaelle 1 resaiias (g SveRb oS T Bash

OIaorﬁbQérﬁtiénal eviepk Bhfabale rab&iés te SRl eatdirbhafkidiRrational event
hand?er mgdule and that stores the event data to provide stored event data regarding
the operation of the mobile platform.

3. The system of Claim 2, wherein the operational events module further
comprises:

a knowledge fusion 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.

4, The system of Claim 3, wherein the knowledge fusion agent is invoked by
the operational event handler based on the type of event data received.

5. The system of Claim 4, wherein the situation manager module further

comprises:
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conprising: a text notification, a visual
notification, an audi ble notification or conbinations
wWo b@sanf3lo 7 . The systemof Claim1l further cop@F/US1007084339
a post situation analysis nodule that analyzes the
event data and the situation data received fromt

he
ok FiYalIgRaMapagRt th eraNipAg anndleddeasedon dhe Situation event, and
that dEERARIES S WHAK gﬁ%ﬁﬁéné&euﬁvamanbn%%nﬁnd si tuation
event recel ve romth erati onal event dat abase;
and a data m ner nodul e that deterni nes trend data and

S GER GhcE, d BAAL B vom o
comﬁfﬂﬂmﬁ’d' S: “t@xﬁtnétﬁﬁb‘éhoﬁnea Ofisdall HbtifeRor,Nan GRRBIBL Sdtification or
the event input, a nmaintenance system that generates

combinatienscthereaiput, a material s nanagement system t hat
generates the event input, a diagnostic systemthat
generates the event input, an operations systemthat

gemer atffe §f eV ClaindAULREHCSAPRsIAG! |9d5‘§ sitafié® tnalsis module
A net hod of rmnat%l m\dthe mai nt enance and operation o
a

that anatiseas wemvent da thespbiatientdatareagiedtrpantie appsational events

receiving at |east one event input
mm&lgwddﬁ%lgg?ﬁe nobile platformrelating to at | east one

ofa dateewaretmiiserthat stores theeeeatt inpdt and eiteatidn event received from
event; deter |ng|f aS|tuat|on exists that is
the ope&gyianat evetidatabase; 8Pfi ng the required mai nt enance

eVL Ak ta%hi @&UIQ 'th&t"cfétfermﬁ% § a4t earfoeéﬁc;ﬁﬁ?ﬁecﬁtg Hased on the

i nput; an ert| ng at [east one operator
datastaredtirilthe@daytatehlduse'l'he met hod of Claim9, further

conprising: storing the event input in an operational

event database to provide stored event data associ ated

wig h t iheoritarini SINCRIm ) quARdY é@nﬁhﬁh@%ﬁ%asﬁ%e of a log book that
determining if the received event is a situation

genefales dhenevent dnbuth & imainignanee syetﬁen\t at geseratesphe exeot input, a

el i, SRR e B B B e Al vt

genefates e @@mingets ancop@ationg sybene andx g@:ﬁer@te@fheetée@m input and
ut and stored event data to known event data

comtﬂgg HnsweraRit result in situations;

9. 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 situation exists.
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determining that a situation exists if the event input

and stored event data natch a known event data
wWQaio8ases10 and storing the situation in the opepPEl/usIwal/ 084339

event database. 12. The nmethod of Claim9, wherein

alerting at |east one operator if a situation exists

fl]pt herl @dﬁ%ﬁhpgélf ClaimaAstirther agmprisingast one of a text

gaééfgn?h %I%ggqé)%ﬂgﬁ%ﬁ)e{\?ﬁé?a}%\%&tgé@ dggﬂgred event

data wmeﬁwlthghatodee@lﬁn ohdeqholilessgiafomniénd nessage,
audlble message or visual nessage if there is no

r E§58AYRING 1f3then?§eweﬂrﬁ)\tﬁrﬁfmwtaﬁrﬁ situgtion: prged on a combination of
the ré‘t,%'%rd é\}é?\@mﬁlﬁ%ﬂafﬂj 'tcggdte%nfjaatg;t ored in the

at1onal "event to a data warehouse;
anaI yzing the data in the data warehouse for at |east

a4 ouTBe: oK of | G bhewberainciaipa GG 4 thsexent input is

SItuaﬁ&ﬁfﬂh@pgom idegnd anomal y data. 14. The nmethod of
aim 12 erein alerting at |east one operator

f somparing dhe copwination of exénmdnputvancks$torsd epentadatartotkmown event
e SI uat on. 15. The nethod of Claim9 ,

data V\Wﬂaté‘?rgfsﬁh?e@ngfrhﬂ UaliofiZast one event input further

C @BRIrhifAg Mat! £3RbatIteeRbts if ﬁféeé\)/ém%;ﬁﬂ a?ibeélbréd‘é\%nt data match
froma | og book indicative of at |east one of a pil

a knowspeyard@aéa palternaangct ual departure tine of the nDbl I e

el s eterdidrBielt Hialied, i ne enance

system i ndi cative of a schedul ed mai nt enance event;

receiving an event_input froma material s nmanag ement
syt em'NRdnethedal Caing 9t wherein ajastieg @é'%SEQF@@HQFﬁTOf if a situation

emsts”%ﬂﬂﬁ'e?ﬁgmf fked: he schedul ed mai nt enance event;
recei ving an event input from a diagnostic syst em

[ transmittwg abfeast vapsed texdhanessagepbudibe melsshge or visual message

rmr Lrin nt enance; and
Pa rega?&Hg the ditlia Ion

mcluaD INg da
awaiting a response; and
transmitting at least one of a second text message, audible message or visual

message if there is no response.

13.  The method of Claim 9, 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.

14. The method of Claim 12, wherein alerting at least one operator further

comprises:

initiating a workflow operation to manage the situation.
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recei ving an event input froman operations system

i ndi cative of a scheduled route plan for the nobile
w@b@sfismpme 16. A nethod of managi ng the nmai nt ePEnTs20aTI084339

operation of at |east one aircraft in response to an

operational event conprising: receiving an event input

r dbat i n§etroetnod &ffstain e wdierainr regaivingdainieiast enaewvent input further

) n _gperation event for the aircraft; storing

compfl}%ggé\t/ge%gt SH%?P into an operational events database;
gasdevingarf eeBht MpueHRIMta 8§ bodkentialias adfage|cakPoRe of a pilot
event inputs that match the received event input;

reporiagt APHgAN [Rstuad depasireVigra of dritmebile pledoen, endran actual arrival
time g',fﬂﬁgt,ﬁogi% &éﬁgﬁﬁ.i ned event inputs that result in
Situ

ations, and’determ ning that a situation exists

bess=iviog drheverttinpat froambi mairitomardde $yemrerrlicatide fescheduled
i nput and the stored event inputs. 17 . The nethod of

_in
ma'”"éﬂgﬂ?ﬁ 888Nk urt her conprising: storing the situation

YRR g A BLORETEA 001 LRI AR5 SeA sy pgatve of o
time tatreteizeta comporfierd rdaquitedrﬁséstla@ ech@dl.d%db hmimr?aaag@ eoent;

[ l. age i ncl udin ata. regarding the sjtuation;

\ellir/éﬁ'ue('a‘f'ﬂgegr? r%@éﬁn@@}‘gé _ rﬁnaiﬁgﬂ"gﬁ% sggtqrea iciixe opf 2 sensed
condi_ﬁf@ﬁ%\"ﬂwé PobilPRETRGS: reéHﬁin?'rﬁa?ﬁ?eﬁfa?ﬂ:%' QhdVi sual message

if there is no response. I9. The nethod of Claim17,
f (gaeivding conprent ingut froam sfre operajionbesydtam indicative iofi a scheduled

he i anal ents database to a data warehouse;
routei)ll]%ﬂ @?ﬁ'ﬁ%h{%gﬂﬁe‘ﬁmﬂh the data warehouse for at | east
one of historical data, trend data and anonaly dat a;

and outputting at |east one of the historical data,
t18nd HGafgthedh@f thanagieadhe mainienarse and oparatien of at least one

; i ' . () plurality of event
alrcraﬁ{gdﬁsﬂ&us}ettﬁ@?{é?}%)é#gﬁl?@%se\()gﬂgf:é@gp&hgé of : receiving an
evemgiving pateviend input Irelatibhg o at tekist ahevst fedulirddanainteice event
of a gi.l ot _
and an operation event for the aircraft;
storing the event input into an operational events database;
gathering from the operational events database stored event inputs that match
the received event input;
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 and the stored event inputs.

17.  The method of Claim 16, further comprising:
storing the situation event in the operational events database.

18.  The method of Claim 16, further comprising:

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

awaiting a response; and
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reported error, an actual departure tine of the
aircraft, and an actual arrival tine of the aircraft;
WO e@si1%i3mg an event input from a naintenance SPGI/ER2007/084339
i ndi cati ve of a schedul ed nmai nt enance event; receiving
an event input froma materials managenent system
i insaiiting aif least pne of @ secend texh rvesgages pudibdeumessage or visual

. ¢ ed nmai nt enance event; receiving an
'nesééagﬂfnﬁ%%ﬁ$ﬁgk%§99ﬂ§eaircraft di agnostic system
i ndicative of a sensed condition of the aircraft
regﬁiring mai nt enance; and receiving an event i nput

frl aﬁf@p@eﬁtqob@fsClgyg_t18m‘urthﬂr1§9mnri§in§ﬁ aAscheduI ed
SRR, o ARIB TohBL B hofaliqenf Bithise 10 a cara

warehosga;uct i ons adapted to cause a conputer to performa

rreth?d_of any of clainms 9 to 20. o
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, trend data, and the anomaly data.

20. The method of Claim 16, wherein receiving the plurality of event inputs
further comprises at least one of:

receiving an event input from a log book indicative of at least one of a pilot
reported error, an actual departure time of the aircraft, and an actual arrival time of the
aircraft;

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

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

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

receiving an event input from an operations system indicative of a scheduled
route plan for the mobile platform.

21. A computer readable medium having computer-executable instructions
adapted to cause a computer to perform a method of any of claims 9 to 20.
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