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An Approach of Fault Diagnosis Using Inversion of System
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Abstract; Fault diagnosis is an important branch of modem control system. This paper presents a new approach of fault diag-

nosis, which makes use of the inversion of system to detect faults and can solely isolate the fault source and can get the magnitude

of fault. The theory and simulation results show the correctness of this method.
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1 5|5 (Introduction)
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{X = AX + BU, X(4) = X,
Y = CX + DU.
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. [X = AX + BU + fd;, X(tp) = Xp, (3)

= :{Y = CX. (4)
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3.1 #FERM (Fault detection)
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3.2 F& 7 {3 ( Fault isolation)
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Fig. 1 Fault isolation unit
LI B R g kA SRR, fy e B 3 1R AT T A
DA d 2 0. R, RS HH d, {7 B B AT
TR RE (37 33K R AT S b i o, B, FReAT

138 EZ I o= R A 16 &

45 AERA . BT 1 AR RE S — TR LT,

R E RIS

1)iEi=1;

2) MAERS 2 ¢ KU B R G0k AL R BT, X B S
AN R GRPRS I 25,131 S 88, E—&
LNGIER A, B ¢« - A ZREER X6 S FR
BENVRRES 57,3 BRHTISBHBY
EHH d;.

3) % di, UtERRG S, A, WA 1 BTR. 4
E—NERE R el = 1 Y-l <o, 0
RYHRE 55 PO, 450 B IWHEATES 4) 6.

4) 1 =i+ 1,FE2) 5.

TEIE 4 LT R R R R v X AL E B
2 Z% 1 I 7R GE RE AR B i Rt R P ME — e B 10
4 {AEXIE(Simulation experiments)

W RGN

X = AX + BU + fd;,
Y = CX.
A
-2 0 0 1
A=|-4 -3 4.B=[O].
1O8 S 1,
1 2 =2
GIS R |5
1 -1 O
i lj 0 0 1
S = UJ~,)’2~ TR ER= OJ,J[4= 0]‘
0 0 1 1

di = (i =1,2,3,4) Mg, ERRRER/N. 77U

ISR T R 2 EF RS, IR AR S R 5

SV IR B JF B O R SR A% . Sk (2] ARy
X = AX + BU + fd;, Y = CX.

X X,A,B,f,d; R,

o= 1 2 =£2
Y= (n nﬂ,C=(21 "J.
i
-1 =1 2
X = TX, T:[l 2 —2}
2 1 =22
RYEN

X = AX +BU+f d, Y = CX.
T dy,dy,dy, dy 3 5NR 4B RE, HHiX 4 5%



13 0% 2R G B B a2 T s 139

RETHEA y1 By, HEFRRGE LA TR, ) 2K
yo SR ARMET R A, P LR IRE IR A T(s) =

L i MRS STy RS, B

PR 2. T(s) B9 206 R U2 ARE I8 32 & RO A A I
SFIEH S S B, B y (s) = T(s)y(s), LA

y(s) = 12y(s) - Sy (5) BHBH G, 37 W
G BT LA, PR G0 B, U 3
T(s) &, RN SE A0t 12 d T 7 ()

RIURBEEE R . DL LR G R, AU 2 RS, B

PR RGRS X i T ARG R, B A2
HREHULI 2 AR v, B AR T HREN
EhASTHE, R B8 R 400 4 i 7 R AR RESK
d;. B2 HRGEHRERNGEWILE . ZRRE ¢ = 25
Rt R ILES 1 Pk, sk /NR 4, = 2,18 2(a),
(b),(e),(d) 533NA fidy,fody,frds, fads Xt REH)
RG0S d,,dy,ds,ds. NEE W, KATE
t < 8@571‘ Ell,32,33,84%*%%,@%&?%53‘%
S UL AS AR AT, 7 ¢ = SFPEAR I 25
AR, dy,dy, dy, dy BEETE, RGIER. T

4 ; . 10 EE——
2 5 ‘
s, ’__j < 0 s
= 2 _5
. . s ol g s
-4 20 40 60 1% 20 40 60
(a) (b)
2 —— e —
I 2
1~ 01 BN 0
—1 —2
9 o - ts _4 , . tls
0 20 40 60 0 20 40 60
(c) (d)
B2 dEmy B e R
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