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Abstract

Considering the characteristics of multi-source, distributed and heterogeneous information of
aircraft maintenance and troubleshooting, the multi-source and heterogeneous aircraft mainten-
ance and troubleshooting information collaborative technology integration route is proposed. It
can improve the efficiency of aircraft maintenance and troubleshooting. In view of the advantages
of ontology in solving semantic heterogeneous problems, the aircraft maintenance and trouble-
shooting ontology information modeling method is given. In order to construct the ontology in-
formation model of aircraft maintenance and troubleshooting information quickly and effectively,
an information model cooperative generation algorithm based on ant colony is established. And
the feasibility and validity of the above method are verified by the maintenance and trouble-
shooting information integration of one air supply system.
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FERLENE, RHLII YR HERORCR S 2 A 7 1 2% 2 SR E B REERE . BT, LS ARE
FLEIE A ST IR S HRO SR R R 2 BRI AT AR B R B0 th TR HRRUE B RRIR) iz,
BAECARSCAE Excel SUfF. XMLy KRB ESE, DA FEFIAE DT 0 B T AR+, AR
SRS AAFIL], AT AT e RS S S RS B O AT — T FT R

S5 % Armstrong S = AE 80 KW E 1 A RALLEIZ 15 B ARG (IMIS) W FE[2], WIEJT A —Fb
EHT MBS AR EE RS, R b, ENWMEET THSCHIT, SRS 4E B85 B AR R
G (IR B ZREE /AT T 0TI, (HBRZ BARSEILE . STHR[A]. SCHRISDG 3 & 4R 1215 8 AR 7 2t
17T WEIE, IR BARSEGIZS T SKBLE . (ER IS BRSO B F AN REM o LA A R A5 B 4R
J R L. AR REHER IR LS S ORI 2 [F ORI, RESIE I ARHEB IR S M R R, BRI
RIEMSE SRR RE ST, BRI NS R AR g D A5 S B e (3 SR A 1) . SRR 6]
MAAMRESL T ARG, I WHLAST A2 Wr . SCHRT7]AN [810 B 28k 25 A HEAS AT i 52 451
BEAT TSR . SCHR[O] AR R MLAEME SUSRIR B0Rs L, FIHIAMR AR E 7 LA A

AR FERHT Hy B N TE BRAR R o T 2 A ORISR A M B R E R S, anSRAUX
HIE N T TR LEBHEUE BN, TIERR, BNE, HaBiREZM R ASONHe CL4E
BHERRCR, ETAMREE UG RER LIS, J—I T T AR N LR HES S S P RIS T
%, JEOTTOAN R P R AR R, DA RO M SEEIL LB IS RS AR

2. KHEEHES BRI EI SRR AR Lk

CHLI GRS B R ERIET S 4R F M. CMS 4i47(5 .. EICAS [ 8. BiEH4HRE . QAR
e MU AED R o X F RAEE UMST T R T AR A B, A 4R HRS S B IR
MR, ARERENAREM. i mdeBHiE BRI MR, B4 s S RSERIT %,

YEEHEUE B O B R 0 T B A AR, AR ok 2 I A 4B 2 B oA e i,
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Figure 1. General technical route

E 1 BHERAREE

MR HERAS B IR AP ML OB, B —HR 0 WL IS HEROR A5 B, 45k T
AR CHLEB RS SRR, URARERTT % HAGMAMRE S, FEA S K HL4E
EHEUE BT 0, MBI AR, I T A RS 5 0 A A R A RS, XA
PhEREE, aa PR AERR O SRS, R ANE, R AE AT ON,  E R 2 LR HE A
(e B, Horh, KB HROA RS B R IEAE, ¥ A A URNE R SR B

3. HERHIMIAMERERTE

IS HEUE B IO PR RIS, ARE BRI, B G BRI 45 52 & M ANE SCAER
Yo A —FRELEANRANE SUZ IR EXHE BT 5 SR e SR R i T2 . LR, ARRENEHER
R AR 2R . A A RS BRI AR, 5 B A B, (2 B3t 5 EA[10].

H AT LR A AR 77754 . TOVE 5. METHONTOLOGY ¥k, ‘B 2487, KACTUS TRE%Al
vk, Hp ik RS & S A R A EE [11] . DR R AR K2 R 2 B T R, FeH-BAN B 3R 5
52 O BEAMER L SURATEE: @ FREHMAREN RN @ B AEHMEZEAE: @ &
Xords ® wCEMENE: © X ZH: @ G,

HIRAERE T AN ZENRE, CEWEE 728, HETBCWRATIIA PR, B RDF &5 M OWL
B . Horp, %R IRHESE (Resource Description Framework, RDF) ] LA™ Ji# 541 & 31| Hodth 2 IA A 4A1E 5 o
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[11], B A B a0 A, DA S e ik B RDF 1 5 @S2 A4 . RDF A5 R Bl 11 42 — > 44 (subject)
——1f 15 (predicate)——% 1A (object) ) —Jc 4, BN . 1541 RDF /] LA HANRES: FAESE A
FFAE o AHRTESEBR AR A SO FE , RDF 5 BRAS BA 2 — AN id F . At AR SO 7E Ji RDF = Jo 4 i) i
it b, S —A @ AT (Recognition degree), AT EFRIRAFPrFE A X [ 2 RDF 7 B (A ]
PR, NATRE r U AE O 3 1 2] AR A BIER N (s, p,0) > Biltm, T A8 AR5 52481
K—34" , ATLUXFERIE: (Task num, part of, Maintenance task).

HEAGHEUE AR R A IR T

B WERAEBHERE BV,

WA A4 (Initial ontology, 10)/2 B2 5 ¥R TAEIIEEAN F = Bk 1) i 46 AR 4k 1 = o 4 R F vl
MEEE . WIAARIIMER R bk

K I AA A4 (Initial ontology, 10) AT =X 1 FoR.

IO:{(S].’ plvolvrl)a(Sz’ pzaoz!rz)!"'l(sw piaoivri)l"'a(sn: pn’on’rn)} (1)

Hep, 1<i<n. nRRAEBA RDF BB AR E, s £nFE, p RREE, o BngE,
r RN, 3X BUKERT A BIA AT BE R 0.

B RGBS B A

I A4 (Transition ontology, TO)& m AN A BRI 444 10 T el S . h 2 £ox.

T0={]I0, @

Hrb, 10, TR kK MNP ARV AM . FET R, AR AR e Z AR B AR R = o2, bein
10, :{(sl, P10 1) (Sp 210501, ) (S5, P50, 1))+ 10, :{(53, P3:05.15 ), (40 P4: 04,1, )}
i IS/
TO:{(sl, P10 ) (S00 P2i050 15 ) (S5 P30T )4 (S50 P30 05,15 ), (S, p4,04,r4)}

FEHHE TO Hs fil o #HIF, p ARIMA A E U, LU s. p Al o #AH R F A B A4 ve
F=0: ERREEHEE B A
& AR 4K(Final ontology, FO) /& & BIERAL G AR A, & TO hFFEEEZMM FERNES.

4. BTHHERRNFEHEEREE

T WL HEO R R R, RARGHR S, (FEERIL, &GN A AR E IEA B Pk
MR RHLAE RS HE RS R WEFERYT, YR A AT 0 i e K AE BA R BB, Rk
A M R P KPR ] RRUOCR S 25 [12] 0 KWL LEASHERGES S B RBLA 22 4 e, " RMLAE B HERUE 2 12 A
DARAERERE,  TOBUA Y AR 2 TR I A RER R IT AR RO BT, i/ A R e A i BT
WO REATE R R U BRI AL SR [13], i 2 Sl FI MR AT R IR AL, 22 FARLAL ), SR 578 12 5%
W, BATBRIERRE. DU IO RN, SO SAAE iR D R A AL R BAT IR A9 [14]
WO RETP ROVIZ ORI R E R R, BERBFWEBATN. MBGHER —MEAEL RO, &
BEMLE R — 2 BRAT, JFPRIGE TERAR KA RIEE R, RSB, WRBEEFMD . R
WISCE L AR R B TN, S £ 5 BRBURMERAR, HAMEAE LG E RS BIBREER L, &4
BB R B AR . ASORYEBOH FE T E R RIEA, DUHLIAEBHEGE BRI A AL RY
LT R OSSR B AR A B R A RS
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Figure 2. Algorithm flowchart
2. BEEREE

DOI: 10.12677/csa.2017.710108 955 TR 5 R H


https://doi.org/10.12677/csa.2017.710108

EHE 5

5. SEHILEE

ASCLAFER KMV SIER G AB], BOE LR T AR 5 WO ) CHLAEASHE WU 2 [R5 7 125 10 LA
Y, RERGHEN B RGN, FEEARN KRB RN APU B HTH = <R 515
BCHEAT 4 RS AE[15] . ASCHUE R IE R R HVIE RS FIM F (&R AS-FIM)FT AMM T (8K
AS-AMM)ZEAT o047, FERCEER b ST AR HE A S B RS . 9 7 R RDF 15 5 &0 KB R RS
UL HEROA R (5 B, XA HECT-IHE BT MRS IR S 2k 5y, g5 R 1 FR.

FE_ BRI HTHIFEAL B, SR protégé B AT 4B HFUE BA MR, 120 H i E AR R B2 2 B
THIRE IR K, KA java 9’5, SCRF RDFEF, 1 H ORI PEA76%

A e g 30 AL PSS HE I aE A, # HL ALy RDF 25k, Jfia FIURE SRR T
R AYHEHAR A R, A AR IEAR LS/ 3 Fios.

FEAEMBHERUE BRI, AR 7870 (R U D% Z R A A SR RS RS S HE R I Rtk R
RGPAEHNUE BAEIRI X RWE 4 iR, ARUEKREE 2 34T AR BH .

FIT R (RS HE U AR A2 i i AR R 2 8] 6 R A R BEAT HER A vh o R BEAR S 52 SR B M e
BEAEAEISHE A W FE PR E S, T2 dER s Ak T TR AR T A 0 55 A M S TR A 358 4342 IR S ) 4
RO, XPERERAR FAMZ IR FREE TR, RZIHM T HEE =M. inre bR <
VR RGOS RE Y, HLES N G RE P 2R 5 W R B B AR PP A DR IS B 29t mT DA A\ DK 8] ““ procedure”

Table 1. Concept description and hierarchical division of air supply system maintenance and troubleshooting information

F* 1. SIERGHIEHRIE B SEE R RRX 5

SRR ES T8 =9
FIM task num TR R B TS5
FIM task Possible reason ] HE A R A
AS-FIM Procedure R B AR Y
EICAS code EICAS Hitfw AR5
Maintenance Information AN
AMM task num BTN EAES T
AMM task
Sub task T
AS-AMM Button position TR E
Consumables/Part THFE M ZA
Position/Cover Position num AR

Table 2. Relationship description of air supply system maintenance and troubleshooting information ontology

% 2. SRRGHEE IR B AL R

Kk FEHAR P N
Isa 1n TRIR(EEPRER) Position/Cover — AMM
Part of 1in FIEL SR o3 (B AR 1) Task num — task
Correspond to 1:1 B4y [] R R e &R EICAS — maintenance infor
Refer of 1:1 Koy 2 5| o< & (B A M) Procedure — task num
Expand of 1n Xof AT 55 BIVE T B 43 Procedure — reason
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Figure 3. Basic structure of air supply system maintenance and troubleshooting information ontology model

B 3. SIRRRERHMIE SRR E AL

' Thing vl Correspond_of(Equivalent class‘

[V === has individual J

‘ @ Air_Supply_Syst

em [] === refer_to(Equivalent class all)

& AS-AMM
@ AS_FIM

[V === has subclass (

£ EICASCode ] [ @ FIM_Task l [ A PositionCover] [ (= Button_Position] [ = ConsumablesPart]

(=] o
Z =
© Maintenance_Inf|
ormation . [ =) Position_mum]'g [ & AMM_Task ]
1 (=
(=)
[ (=) FIM_task_numJ [ ) Possible_Reason ] = SubTask. =)
=

[ ) SubTask_num ]

Figure 4. Relation chart of air supply system maintenance and troubleshooting information ontology

B 4. SERGHEHBIER A XRE

VE R4, AT LLHEZ B 5 procedure "/ 5% 942 2 (super classes). [72%(Equivalent classes). T-25(Sub classes).
T3 (Descendant classes). #H2%:25(Ancestor classes)F1AMA& (Individual) (5 8 . {5 IR L a0 E 5 Fiw.
6. B4

IN=A

AR T RS HESA A B ORISR i, R T AR LR HES S B AR 2R 1,
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DL query: MEmEE

Query (class expression)

Procedure

| Execute | | Add to ontology

Query results

Equivalent classes (3)
= AMM_Task
= Procedure
= SubTask

Ancestor classes (5)
O Air_Supply_System
@ AS-AMM
O AS-FIM
O FIM_Task
@ Thing

Super classes (2)
O AS-AMM
O FIM_Task

Sub classes (2)
= AMM_Task_num
= SubTask_num

Descendant classes (2)
= AMM_Task_num
= SubTask_num

Instances (0%
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Descendant classes
Indlividuals

Figure 5. Information push of air supply system maintenance and troubleshooting information ontology

E 5. SRRGUEHRIAKREE S HER

HMABGHFETE R RIEE, A 7T B0HRE BRI B G BRI R A . 5
FGE i WHL4EBHERE BRI IERLE, AT 3R W K 7R RENS i RO Al o Al T A R A% A1 5 1 22 U
SR AR HER S B A R R B, SRR SR LA A O SRR S RS T R R A5 . fESBR
MIAEEHESGL AR, AL N O3 AT U JEAE HERUE S ARG R, B PR o 2 4 5 AR S (1 T

WHE BALEE KB5S, R4 HRSRCR.
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