ALK 2007 4E55 2 1

BS54

TR K25 fEi2 W R4 TAERE L

oL RE RAE ARER
(PEBZLEMEF )

WE MAM A4S ARELAR—FREG, T EERBL A FRTHRBLEI /RS
T2, BB ARITMR ZAKES LSRRG LEIR, A THEY B HIES AL TR
RERWNE , ARIETETFALERRRAOBYESNHARAR LS —FTEE A2 T—F T h@mlsth

1,
XBIR AU RHERd RESN

1 5|8

AT AR B0 — P REME R R BB
B T IEW TR, BE X R G L 2tk BRI
SRR TR R RS RERT , BRI T B E 4T
TAEL B BR N EE , AR R OlEar i &, X
B BRAER R R A 0 T, 3R S SRR, A B
By e R S H O T s HE R, e i S s
FHERE, FAHRMBEE R SWER WHEME
EREWTRERE, MM SR AEEF TR, B
ZRTBEATREE R REREA MR T 1K,

B R ST A D BE R A B R T
PEHEAT 0T, AP 208172 75 BB R, SR 2
HIWTA T BE BRI, W& AR R, AR R it
BTSN, B S R A AR R, ACR G
BT HAETE AR Z BT E S T EoR 8 & R EL
R, XSS AT TR, R T —2 T
TERIRE,

2 BRIMEEESESHERGRR

AR 70 AR B 80 AR, MRS A RS
TR IR B UK E TR IR B2 B Y
B, RAN TR TR FTH R R G R ek EE OB
i ZE M T2 B (MIT) 89 Beard (1971 4E) W18 6
SCH AR B AT TR ESTUAR, HETRSR

AL ARG RS, @ LSSk

PR R GERE(E BRBEA, RSB R R ECE

B A TURAR S T B2 W A B R BEAE R4S
HEFAERI Jr ik — A A I 5 R S s

B¢ B 5 Frank Fl Isermann 78 3CHR[3,4] P N

56

TEFERMHREER N F %, Farrell #1 Polycarpou
FENEE TR I B R TSRS RO
HAR BIRE & SRS, M8 R A A& N R
FE 22 W28 FIBO 2 48 M 45 7E N B BE N 45 22
T, BT RS BRI R R 22, (675
FHEREBEEE, IMRTSERN M EER, Lu
HEBHSEEEI O, M\ RERE R
H T BRER D5 M, ™ A T 3 TR R AR R ) 8
BT, BRI B 7 1 . PN E o el 4
ST A5 TN R R IR AT IE R &
RE, B/IMETHRZE , Crassidis W U8 I kst —
R BN BA YN TR AT, KR
B EFEHZENRARGER, HBN A
WEARRMEAG TSR, TN R AL
P RIBEBRLRZMEE S, EAMTRA A E R
BIRG R LRT, _

RIS AR — e = A8 — R, B
HIFN S R G R AW IEH DIRE ; RS, B
BRI, B R R A R
1L B RS W BB W EOR 8928 = A F B34 X
B AT I I R SR 2 Wi B R R R S R
7, RGP, TR E T L 4k e, P
ST, SEE SEPRAY A P A B G AL AT
4EfG , R RIS W R R I =4 R EE
IrR R TACAY , M A2 W R S i BR A,
SR T ARSI B AR R T IZ AR
GUE, BB BRE S BR [F 50T 5B
A NLEEE Hamg #0085 AELumsh E
B BOMIE BB S OR PR AL S

HEPr EXF Pl AR E L BT



BS54

BANK 2007 458 2 1

B BRRIRR > IT R JFHSREE, —H
FRAERAARWEEHWEE b, SEEEmHR
RHMBEZH S B4 BB RS & TR,
1979 4 Sakes!'¢ AFFIR T 3% 77 T BRI 5Y , (A J —
HR1E, BRTENIMIR FEED TSERAIDH
FESPOERIY: . SRAERIL T SO LI &Y I7 58 B
IR —E BRI, SERISEAMEITHR R
WME, ¥ R SBRARE 20U G | RS
O | BB | R OR 2 BRI AR B E B RS B
PLEIET ] 51 IR AR 45 I kv

EA2E 90 AEAUA I, EE NASA Al Ames T,
Sary C XIS AT FFARIERI TS, BN T B TR
FEETHIREIEE T FERIR NASA a4
W HA i1 EF R TR TEGEE—-EY
AEEL RS2 B T4 BB AR A S A B AR 7
BRI 2S5 ——AMTAS (the Automated Model -
Based Trend Analysis System)!"9;2000 4%, % 15 J&H
PR BI S b, EEH2E# Policher.S.fll Geva.A.B!
$2 i — Tl A4 5 T B () J 51 B RO SR i e e B Tt
WA, XRE AR T AT AR R, BTN AT
BEEFIMEZEES SRR ENESERNS
M SrEVRIBIER b XA A RO T AR E K
R EMATA N R ARG TR,

FLILAESR BRI IS A 2 M 48 4 &, 1158
R IR S A T —FRT BRI 2 2 R

¥, 2000 4E , Ajith Abranam #1 Baikunth Nath 7E58 2
JE T ENLERSW R T~ Bk
X T HBEREHTE AR MEE, T8 A4
TROTE R G H 2 M8 B A SR AT L
B RAZEEABRFT AT HENE, STH19]4,
IR T HRESR T R B i e B RE ) | Rl e
CHLRGE PR BB T B SEE T R 2018,
SEBUAIN , 27 F A AR A | ek R A S, 1R
Z2FE N/ IR 4 i 25 B TE RN RS ST
HEVER TH3E, 1999 4E P.Wang 1 G.Vachtsevanos 7E

- SCRR20) R A B2/ N 22 P 2 3 Tolk Al gl Oy

HBH TSR, ShA/ NEMAEMBEE T 4t
YR BATFIERE S , BESE AU R BURAAE 5

3 MECHEBIHAEBN

3.1 SHRTIAB S FHW

— RS HR TR A R S ARSHHE
R ZERBRE RERIES N EART, 10
B 1 BUR, fE50 RSFHER T S ERRER
ARZS TR T BEAR B e A 5 A DR 75 A ) A et
CWHUES . RSB RSB RH
DR R R SE SR & RSB R IR HRE IR
SRR AR YR P S IE B TR R R B 5 Y
BIPRASHEAT HUXT , T SE U H T ZhBE .

ESKMFTH, FIFMERERES N R RIT IR

ET Ll | B st i R
ﬁ I & 1
: B % % R
T |- & s
s 2 B |2 R O
# T MREHRE o] |
el i ; i A
Bl |
e : : 7
ek | | owmmsm | Emkses | B
: o |8
= pERENR/ | [ e | kmRsar o T
% AR BAR/ bt S
% BB it %
s
s L

B 1 SERBMAR S TR EE

B R, T RS R ANRE S, TR
EARBAATIRTT , BRI (R S5 0 AL B, 175
R ERAY H B RAE BB B (R SHHRONRER A T
SURZSHFRAE R, W BT 34 FIT 35 =4k |
IR ANEREMTE RS B (A S A
ITEXA AR, I ERE B R PE

MRLESHFERNER, HRERELCERE KB
HRMELEBAHERRE, Fit, RS SRR
#HRBIT LR, BN AR SRV BURAREE,
A BENIBRS TR BN , SRS MR MR
ZHBERHT P, NBNIIFRAFERBIEER
BEE, B IR B 5 R AT RO A B Rk
57



BANIK 2007 455 2 1A

BRS04

H PR K XBUEENTRES  RENS
ARSI RS H NS EE
B SE, ENTAARRR R, AETEH , X
HY BN R AR B A SR AL BB RIS YR A,

KBNS BARAITS BRI RSHETE
BRRGIRAMRE, B TFRRSEFRENE S
SHMMETTHBERAENE M, K2HFEES
REZE, —BIHFLE—— N KR NFIERTRE
BHihk, BTHRMERREMMEMNELEEH
RAFEFNERL R T 7T BB RAL IR FR R AR
ERRKEHAMBEEARENFRNS, GAEEK
BRI A2 BRI B 4ERE S, BT LUOR ARG
BAFEBRAH TH,

3.2 SHERMIES BRI %

SRR TR RN LW S B BB RS,
BHBRTaRE, TR S EERIEMAE S BRI 5
BT

SRR EE R AT R BIR R 5 L hr1F
AR R = B — B TEW B X — 5, B 5
ot SR 4 Iy s R A Bl — s BRI SR R A
FPSERERHERI SO T, B BIIE, %A
R SRR 2R MERLE | FWALR T | =15
TR ROR BRI RS R E AR (AR S  FEPLRIET B
5 IKEAERIEvL , MEERUN R B — B, TS
RAHYE  (BRIESHRERIL ] D g — [,

ESPHEREATEREFEROBCFER M
X FSPEREAHE Z WS, AEHIES
¥OS Rl FERE TN HREMES ST
K BRI NBEPRE AR T,

AL R T H1R 600 o 45 I 2 — i A F O NS B, —
R MR BCEIT AR, T RGESFER T MR
LBFGHTHRIA BN, —RRASSMZEMESTiT
BRERLSHE 7 HSERIMI T B E I, 5
—M A BRIV 2, BRET B ZR15R
Mg, ARE T K ESRE T BRHRNERSY
St ERTRESHTI, mEhBE WS a2
B PR, UESEEMNSREMEARBEER
TR ) I AR AR R S A S R N A 54, X B 28 A
B FLAT R R B E5 R , LTI R B sh A T,
3.3 ARG+ LR KD

AREHERCT EHATESLE, 2REEE
R ARRMIN N RETERZ T, 2

58

T RIEEIE R AS F L R GRS A LR
SRR AT 07, SE RS S RORHE P51 f R A
FEFPHERE 8 A T2 MG BT RESEE
EREE RS,

B AR B E AR RR R, RAEA SVD
JE RS MBS EN R/ N REAR T
IRAERYRE, BETAREESNSERANIRS
Bf S 1A AR HO B A R HEA T RS 4RI,

AT ETHEMGARB, B SR ZR Lh s
AR SHEIR T TIH— A B, —BE RS R
BE LR IR E R ) A T A 5 M R A R
() BT T RE#ES o bTHE TR,
FTRE LI, MTEE—TEESHRAEENE
BEE 2 BRI LU AR bk 5 M BLIAE S, AT LAR
X 5 M mdd BSEELEY, KRR
Z M4 =2 BP W% M A JZ 8T AR08 16,5 H
JZR 5, Bk 5 FtRAEREERE A NgEE A M A BP
2] eI X I A T 2R

4 MRBHEEBIGIT BB

TEBUR IR S IERE |, SR HTER
S By BB O, X ARR RS (. B &
G WERG BERS BEAKS) REARSIN
ARV (40, B B G b MR E WL KRR ) By R
BB BIRBART, T4 7 o8 R 37 R 5L e 3
SRR BRI ; R BRI T S R i, s
AP s BUR R T T SR R T SR AR T
R ASBAEE (AFERRSMRERS); RAH
EAEEEAR, WYRTHER T S R
RERURM S0 IE R B TIRES T I, T
AR RTIR TR A S M, Tt “ 4 2 48
RS IR BT SE B R BT T B, 3 —
SRR T, SRR b T
A A TE RS RN, IRBRE
s BEImAE 2 Fiw,

5 TiERE

BT BE IS RS ARERE R, EHH
SMIARERT I3 X SURAI BT S R IR R B, 72
HABGU A 551 R U AR N RA
A LUME S R BT AT B AT . BMTE Z, X2
—MEFEHNEL X ROLE, EEXSFRT
feittT T — 8% FEAWMT LA



B Sath

FHAMIK 2007 4E55 2 31

5 .

EXERRATIRAR

2 HRBRREARIELHMTER

(DTERRAR ER SRS R R BEBE
BHEZ, FERAE—NBEIMTFENEHS

B TR, BARBME BN SHE

—AEA RFRR R 1,

Q) FF MR RS S PR, BRI
BARM SRR REHFTA NI FE;

() BB R LR T R RPN B, 5
& HASUEH R AR F 2 S BNEnE N ER, ©

B2k

[1]Isermann R and Balle P. Trends in the application of model based fault
detection and diagnosis of technical processes [C] . Proc. of IFAC
World Congress ,San Francisco , USA , 1996 ,1~12

RIFIFM L. ERTRRENTRER (5). £EHKREER.
2003,30(3):39~43

[3}Frank P M. Fault diagnosis in dynamic systems using analytical and
knowledge —based redundancy—A survey and some new results [J].

Automatica, 1990, 26: 459~474
[4]Isermann R. Process fault detection based on modeling and estimation

methods: A survey[J]. Automatica,1984, 20: 387~404 )

{S]Farrell J LA, Berger T, Appleby B D. Using learning techniques to
accommodate unanticipated faults [J]. IEEE Contr Syst Mag, 1993,
13: 40~49

[6]PolycarpouMM HelmickiMA Automatedfaultdetectionandaccommodation:
A learning approach[J]. IEEE Trans. Syst, Man Cybern, 1995, 25:
1447~1458

[7]Lu Ping. Nolinear Predictive Controllers for Continuous Systems [J].
Journal of Guidance, Control and Dynamics, May—June 1994, 17(3):
553~560 '

[8]Crassidis J L, Markley F L. Predictive Filtering for Nonlinear Systems
{J]. Journal of Guidance Control and Dynamics, 1997, 20(3): 566~
572

[9]Crassidis J L, Markley F L. Predictive Filtering for Attitude Estimation
without Rate Sensors[J]. Journal of Guidance, Control, and Dynamics,
1997, 20(3): 522~527

[10JLin Yurong, Deng Zhenglong. Star—sensor—based predictive Kalman
filter for satellite attitude estimation [J].Science in China, Ser F,
2002, 45(3): 189~195

(1A T RIS BHE P 5 48 TR A MR hET X
AR, 1989.

[12]JLu K S Sakes R. Failure prediction for an on-line maintenance system
in a poisson shock environment[J]. IEEE Trans on System Man and
Cybernetics, 1979,SMC-9(6):356~362

[13]Tse P W, Atherton D P. Prediction of machine deterioration using
vibration based fault trends and recurrent neural networks [J],
Journal of Vibration and Acoustics,1999,121(7):355~362

[14]Ames,Troy. Knowledge—Based Trend Analysis——Trends [J]. http://
groucho.gsfc.nasa. gov/ames/ trends,1995

{15]Sary, C. Trend Analysis Study Report[C], DSTL-96-013, NASA
GSFC,1996 '

[16]TRENDS Project Group.Automated and. Model~Based Trend Analysis
of Spacecraft Systems[C], NASA GSFC.,1996

[17]Policker S, Geva A B. A new algorithm for time series prediction by
temporal fuzzy clustering [C]. Proceeding of 15th International
Conference on Pattern Recognition, ICPR-2000:732~735

[18]Ajth Abraham, Baikunth Nath. A soft computing approach for fault
prediction of electronic systems [C]. Proceedings of the Second
International  Conference on Computers In Industry. ICCI 2000,
2000.83~91

[19]Pena J M, Letourneau S, Famili F. Application of rough sets algorithms
to prediction aircraft component failure [C]. Advances in intelligent
data analysis third international symposium, 1999

[20]Wang P, Vachisevanos G. Fault prognosis using dynamic wavelet neural
networks [C].AAAI Spring Symposium, Polo Alto, 1999,132~139

[21YBRREAR, . HUBBRRSWISE (M) JE5 AL thARA:, 1997,

59



