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Abstract Firstly, considering the failures’ complicated combination modes and temporal char-
acteristics, the authors raise a more practical assumption that the elements’ modes can transfer
but only from normal to fault at any time to replace the general assumption that the modes are
unchanged in a diagnosis process- Moreover, based on this assumption, it is pointed out that
the model-based diagnosis methods can be used as a general tool for this kind of system, and the
diagnosis methods based on fault modes as an additional one. Secondly, based on the above con-
sideration, an integrated failure detection and diagnosis strategy is supposed for a complex dy-
namic system which has the advantage of both artificial intelligence and mat hematic algorithms,
and it is also realized for a flight control system.
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IEHRA A RIS R IEHBEAAT T A0, SRR AT A . BL di 675 40T il 5
B4, s oA R RS E U7 SR R G SEBL, AT di — B0 RS IRR A 1 1)
Z PG EI( candidate), LA IEH CAN(G), 2% i MRS WSS e o4 7774 CAN(Y), 44
ORI — AN I HE L C(di, ENV), H ENV b BRI 5 BES 5, FRONIR BT, BB,
AN TCAEE B0 %47 Ao HEFRHLAIWT di FTENV S0k, 2 A3 N i ENV BR 0 i
IS} Z00%) 7 JE T conflict) (BA (= )RR

R 5 70 A AR A H A (R g P A 34, 1 B R0 PRI SR 0 6 2 DA S B A 20 1) O Ji B, AT
i I Z000 JEIRT 4R 0 1 I8 0P JE . IXAF, — D51, 1 IR0 RG24 DA A AR (97 J
HAEA WA CON (i), H CON (i) nf I 55/ 7 J& 0 L 5 s g AR Rt 55 —J5 1, m LA
K B Ak B J57EP, FIH] CAN (i- 1) F1 CON(i) ¥ i CAN(i), HA CON(i) 1L,
CAN(i) AT FLr dge/ M T 56 43R 7R

77 A SR £ CON(L) FIMLEIE M CONG(di) , 772 CAN (1) HUFLHIE ) CANG(CAN(i
- 1), CON(i)) - 20T & LT 45 R HIFLT END, 24 CAN(i) 75— BoAH 4k e A
A2 WA R
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i A NC(di, NENV) o H 67 28 (A — B B8 588 0 00 i, 1 20 B9 7 JE 4Rl oA
NCON(i) , /£ NCON(i) FIFLHIC ) NCONG(di) - NCON(i) A4 o] FH e /N7 P i R B
A% (AL, | 2 5 P JEAE LU AT AT Z00T GeAS 290 7 )& , BRI NCONG( di) 4 2506}
AT 1 B ZIGOP & R BEE A THE R, 4k, 5 LS, ik T 4 nT GEAS
SEARIET, R T AR CAN (1) BB 34 2, CAN (D) I H CAN(i- 1) F1 CON(i) =4, 1M
NCON(i) HRAECAN(I) il b= A= — A8 ik gk & CAN' (1), ‘& 8 CAN(i) B2 Al
NCON( i) AN Sy figeiss 1T, B v i) S e OB IR & 7242 CANY (1) LI FR A
i 126300 IR A (candidate validation) , I VALID(CAN(i) ) -

FINMIEAEAL 5, SRR UHIRYE CAN (1) AIWrE R gk, 5eHEH) IFDDS iz Wi sng
WE 1R, 2o jo IZWiIFRINZ, 1 o R0, CANo(BIEAH ) BBy ASAE
(1) Initializing

i:=19; CAN(i- 1) : =CANy;

(2) Failure Diagnosis
REPEAT
CON(i) = CONG(di);
NCON(1i) : = NCONG(d;);
CAN(i) : = CANG(CAN(i- 1),CON(i));
CAN'(i) : = VALID(CAN(i),NCON(i));
IF (END) GOTO 3
ii=1i+1
(3) Output
CAN, : = CAN(i); CAN/, : = CAN'(i); STOP;
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R RE SEbn b S R 1 — A1 Dhae A M2 I 5508, A 505 s 174 2L
C(di, ENV) XA BEIEAT— Sk A, (HBRT— #2238 5. LA DEEN &7niX— #8035
e, IXEIA BT RAEAT M AR 46 N2 G0 2 B2 — B0, JF HIX LU0 5 L REAT o 1 B Al
TCPFEE 8 o Jidh, K ST VL AL X 1 IABEIE AT HE BEAL

G s iR DA R 222 W, A2 WAl SR T AR S (R0 A
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IFDDS FHT-E ARSI 5T R A (W 4R UV B R T4
3.1 C(di, ENV)
FpE IR ARG, A m AMESD 2R LA act K R) 1 AMEIK LA sen K 7)) A xS
% (LA OBJ KIR) o bl ZAAL
X(k+ 1) = AX(k) + BU(k) 1)
Y(k) = CX(k)
Horp: X (k) €R", U(k) €R™, Y(k) ER'. ENV H L& VRS S ALK 850 B2 500 p Al q.
Hacti EENV I, H AL AT acti| ENV, WISt ANA] 010, XA, U(k) #09r
J R 4, B
U(k) = [Utsv(k), Ubn(k) 1"
Herp Uene X ENV HFESD A4S Uni XN ENV BUAMEZ) 48, H Usv & p M0 5. [FIFEAT
Y(k) = [Yhv(k), Yew(k)]"
R FH R S N UL 2540 BT Uy T ey 89— 8500, 25 R 1) 15 BEBL B R
[Y (k- s),Y(k- s+ 1), Y (k] =

FX(k- s)+ H[U'(k- s),U"(k- s+ 1),--,U'(k- D]" (2)
e
0 0 O]
C
CB 0 0
CA
F= , H=| CAB (B
. 0
CA s- 1
CA"'B -+ CB

s IR KSE . A Yo ANAT 41, 25 3AH AT, 2X(2) A
[Yew(k- s), Yinv(k- s+ 1), =, Yew(k)]" =
FowX(k- s) + Hew[Ubwv(k- s),Ubw(k- s+ 1), Unv(k- 1)] +

Hew[Uinv(k - s), Uiv(k- s+ 1), -, Unv(k- 1)]7 (3)

T Fenv, Hevv, Heny R AHM FR5E B, 25 A B n) & v, 75
VFenvw= 0, v Hew= 0 (4)
V'Fenv # 0 (5)
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Henv[Uinv(k - s), Ubw(k - s+ 1), Ubw(k- 1)]" (6)
WP (ENV, k)= 0 I, C(di, ENV) =3 BA—3.% 182 KRG w2 DU BiE
JE R SR, DAE S S 2 o TP B3R Y v, e v SRR Lk
h THRAE v A4, ENV RS RS 28 AL SIS HAT — TR, B AT DB BR 1) 3A8%
PR oA B NAEE . 4 ENV P S RIS, BRI ENV BT 4% g 0N (1) ¢ FEAT 1A B
LR A G, ENV H iR 5 AES e M 2SR BT dpe/I FRE5E Hp A A ks ELAH NI C B
AT )i A Rt /DA G4 o 24 ENV FPONEL S R B AL BN A A
qsn (7)
TR B Fenv, Henv, Henv] ZINFR, 8 TR UE 2 30(4) ) v AE7E, ZER [ Fenv, Hvv] IATEL
KFIE, A
s(pt q- m+ (q- n)> 0 (8)
ptq=m+ 1 (9)
K B[ Fenv, Henv, Henv] ZUAS SRR I AT 20 2
SUGHE NABEIEAT HEEL ML AL 0510, 1 & DR e FAT A A% 5/ N IREE I FAEE ENVA, 24
C(di, ENVi) — 3, RAEEUEMT 5 B, &2 300 ENV: oA i o £, 3 ) LU i
ENVi 075 (155 25 /N R B0 A — S A4 ok
3.2 NC(di, NENV)
C(di, ENV) & 2 EE OBI Thfig IEH, 2% OB WA N Al Agi Bayc 1F I, i b 45 A—
SE [ AR A o AR AR OBy Wb, W AT A7 OBY IE WAL AL ENY Al di A—
o NC(di, NENV) A R IEATHE R, 8598 A2 I, P42 508 & < 0BJ) -

4 HHl

DA RHL ] 1) R A, 6045 2 MESIES (m= 2) B 3 AME SR (i= 3), 20 0l THE
REVES AR (AL R AEZ) 2 A2) I A8 4% ks (S1, S2) FIBU AR I8 (S3) o Hrp
S1, S2 N RPEEALIKES . DL AE 4s I, A2 ZCR TN F% 50%, 8s I S 1 7= [H] E i 22 2(°) / 5o A5
K2t Bk 1R, 2 CAN, CAN T B XOT AL R 1500 1%l a5 2 Uil
W, 1IAAH 8= {OBJ, Al, A2, S1, S2, S3}; 55 2 R 8 = {OBJ, Al,S1,S2, 3}, 2 IRz
25 By Wik A2] FI[ A2, S17 .
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1
L | mEYs CON(i) NCON( i) CAN (i) CAN'(i) DEEN
=
0~4.3 A - [ ] [ ] {S1,Al, A2, OBJ}
”,/J 44 $1,A1,A2,0BD [OBJ], [Al] [OBJ]I[A1]  [{S2,Al, A2, OBI}
” $2,A1, A2, OBI) i [A2][S1,82] [A2][S1,S2] |{S3,Al,A2 OBJ}
$3,A1, A2, OB)) (OBI]. [A2]
2 4.5 $1,53,A2,0B)) | ¢oOBI) ’ [A2][AL S3]
" [A1,S3] -
i} $2,S3, A2,0BJ)
4.6~4.7 A ©OBI» [l k- [/ I
4.8~8.3 A - ENE A
OBJ S1,83, Al
' [0OBJI[A2, S1] [OH] { }
n 8.4 $1,S3,A1,0B]) - [A2,S1][A2,83]| {s2,83,Al}
[A2,S3]
[A1,A2][ A1, S3]
. ORI, S1
i 8.5 $1,82) +OBJ) [ : [A2,S1]
i [OBJ,S2][A2,S1] -
8.6~8.7 A ~O0BIJ) [ I [ I
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