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Fault diagnosis of aircraft control surface based on ontology
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Abstract: The complexity of aircraft system was analyzed from the engineering point of view and the } RSS

concept of aircraft family was introduced to the ontology modeling of aircraft. At the same time, the fault

diagnosis of aircraft control surface was also studied. First, the domain knowledge model of aircraft

(-

ontology was built by Protégé. Then the knowledge of single fault and combined faults diagnosis were
listed as SWRL rules. Finally, the diagnosis result could be concluded through JESS reasoning to select the AR/
right plan of self-repairing. This method can be used to realize the modeling of complex systems and

accurate selection of fault diagnosis plan. And the knowledge base of fault diagnosis can also be improved

by adding new rules.

Key words: system engineering aircraft fault diagnosis ontology self-repairing
Yok H 35 2010-04-17;

Fe 4 W% Bl [ 5 SRR 4 TR NI H (60234010); Ml BlaE 34 (05E52031)

51 ASC:

L, IR, SR T AR LRSI S5 A R VA D], R LR AR sk, 2012, (8): 1826-1830.

YUAN Kan,HU Shou-song. Fault diagnosis of aircraft control surface based on ontology[J]. Systems Engineering - Theory & Practice, 2012, (8): 1826-
1830.

[1] Noy N, McGuinness D. Ontology development 101: A guide to creating your first ontology[R]. Technical Report, Citeseer, 2001. . rst

[21 HANT, =8, Tl AR SIFRSHA[I]. E24R, 2006, 17(9): 1837-1847.Du X Y, Li M, Wang S. A survey on ontology learning research
[J1. Journal of Software, 2006, 17(9): 1837-1847.

[3] Uschold M, Gruninger M. Ontologies: Principles, methods and applications[J]. The Knowledge Engineering Review, 2009, 11(2): 93-
136.

[4] McGuinness D, Van Harmelen F. OWL web ontology language overview[R]. Technical Report, W3C Recommendation, 10 February
2004.

[5] Horrocks I, Patel-Schneider P, et al. SWRL: A semantic web rule language combining OWL and RuleML[R]. Technical Report, W3C



[6]

[7]
(8l

[e]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[1]
2]
[3]
[4]
[5]
(6]
[7]
(8l
[e]
[10]
[11]
[12]
[13]
[14]

[15]

Member Submission, 21 May 2004.

O'Connor M, Shankar R, et al. Efficiently querying relational databases using OWL and SWRL[J]. Web Reasoning and Rule Systems,
2007: 361-363. s

Laboratories S N. JESS, the Rule Engine for the Java Platform[EB/OL]. http://Herzberg.ca.sandia.gov/jess, 2009.

Eslinger R, Chandler P. Self-repairing flight control system program overview[C]// Dayton: Proceedings of the IEEE National
Aerospace and Electronics Conference, 1988: 504-511. _ mt

JAN, WAL, BRDOHS, 5. TCHLAEIT &5 R s beeerill 5 S A i ORI 48 75 A 3] 5 B S, 2001(S1): 703-709.Zhou C, Hu W L, Chen Q W, et al.
Fault detection and reconfigurable control for aircraft based on fuzzy observers[J]. Information and Control, 2001(S1): 703-709.

7K AY . I S ERAR RS T WL R S THREI]. WS RS THE, 1995(3): 20-25.He Y J. Exploration of applicable system engineering for
aircraft research through practice[J]. Aeronautics System Engineering, 1995(3): 20-25. _ ret

Willcox K, Wakayama S. Simultaneous optimization of a multiple-aircraft family[J]. Journal of Aircraft, 2003, 40(4): 616-622.

GEMIRT  RIEDR . FE TRl = T S 1 LR B R [I].  ©HLBEEE, 2006(4): 30-37.Yong M P, Yu X Q. Aircraft family design using
modular product platform methodology -- An exploratory study[J]. Aircraft Design, 2006(4): 30-37. . mt

Fuller J, Aeronautics L, Texas F. The role of manned aircraft in the future[C]// Dayton: AIAA/ICAS International Air and Space
Symposium and Exposition: The Next 100 Years, 2003.
Allison J, Roth B, et al. Aircraft family design using decomposition-based methods[R]. Technical Report, Citeseer, 2006.

FOE . 0 BA EE CHLIR AT RS [3]. KL T AL, 2006(2): 10-15.Dang Y H. Modular design concept of carrier based common
support aircraft[J]. Aircraft Engineering, 2006(2): 10-15. _ ret

k. s H B EEEIID]. Al MaUI SR KRS H ik BE, 2002.Ge T. Direct self-repairing control of multiple faults[D]. Nanjing:
College of Automation Engineering, Nanjing University of Aeronautics and Astronautics, 2002. __ rt

TUE, WA AR S T R —— MR AE R [J]. R LRSS, 2012, 32(7): 1582-1590.

KFE, B, E, EEE. KRR CRA R WAL AR e R 0], R DR S, 2012, (5): 1129-1135.

BN, TSI, ARt AR PES RIS B0 2 0 5 T SVYMI IR 2 W7 BB R g [J]. RS LRSS, 2012, 32(2): 405-410.
kI, DA, AT, 5L T SPEOS/CATIAI KL 2 BAR R Ot & 4L VR A 7 1 [0]. R TR SEE, 2012, 32(1): 219-224.
VAR, A0 sedR, B PRHT. R gt LREAE b [ e g — 20 R 2 —— AT JL st L [J]. RS LM SR, 2011, 31(%TI1): 32-36.
DIV, 5. KRG FFAA T @ o P Wi R G041 55 8 5 BN D]. R TR, 2011, 31(ETI1): 43-54.
VT, mAeAE, thde, BRI, WRESE, skl AR AE A RRIR A DEIR PR RO R g8 TR UMM S R LB HOR [J]. R LIRSk, 2011, 31(LTI1): 124-132.
FE4kT. EHI/EB RS LS4 RS TREN]. 24 RIS, 2011, 31(%F1): 187-194.

INVEA, AR, R G TR TR &8 UF TAE R N A WFL [J]. RE DML, 2011, 31(4TI1): 103-106.

THTC. AR FAE B —— A R R GRS AR R G R 0], ARG TR, 2011, 31(% 1) 1-7.

OS], THIBE, XA R, — Tl ik - 40 A e R A 200 0K 5l e 2 6 O B £ JE AL SR [J]. R LRE BB Sk, 2011, 31(34T2): 88-94.

HH LT R T TR 5 B LA R R R U R R A ) A R R &[], RS LRSS, 2011, 31(6): 1134-1142.
PR ; A AR R TR RS sk e . T 1) CANSRAE J) 23 #7 B 45UEURs JE 38 1 5 [9]. ARG LRERLE SRk, 2011, 31(3): 552-560.
AUV SR AE T ; 1 TLAS FEJURH. 159 4 rbvato i 170 60 VR il 8t ) i 5 [0]. R4 AR HLiR Sk, 2005, 25(8): 103-113.
FRIGENE ; AR EEHE; £ FAT B 70 U0 B IR KL A7 00 PR A D7 0], RS AR B SEER, 2005, 25(6): 71-75.

JEAUITH © 2011 (RS TREHIL 5 5L) g

Hodik: bR OeA AR #55%5 100190 Hiif: 010-62541828 Email: xtll@chinajournal.net.cn
ARG AT EIE R ERH R BEAR AR R HARZRF: support@magtech.com.cn




