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Abstract: A key for the feasibility and applicability of the techniques of observer-based fault diagnosis for dynamic
systems is a satisfactory robustnessw ith repect to systan uncertainties A ccording to the features of studying ro-
bustness of observer-based fault diagnosis systam's, enphasis isput on robustness mprovement of fault diagnosis in
linear uncertain system s by increasing robustnessof observers, and enhancement of robustness by using unknow n in-
put observers A new design method of compound fault estmator is developed to estimate compound faults The ex-
istence condition of a estimator is given and a related computing method is proposed
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2 X (0= AZM + Bu® + L GO - y@®),
y(t) = cx (1) + Du(t), e(t) = x(1) - x (1),
r(t) = Wy - y().
(4)
X () vy
,e(t) ,r(t) L W
e(t) = A+ LC)e(t) - (E1+ LE2d(Y) -
(R1+ LR2f (1),
2 r() = Wee(t) - WE2d (1) - WR (1),
(5)
[3]
x()= A+ M)x()+ B+ MB)u(t) +
AN sw + Raf (1),
y() = (C+ AC)x(t) + O + AD)u(t) + 3
AN sw e + Rof (1).
(1)
x () n y( m
.Y(t) p 1f (t) q 1) Frank [3 5]
JWi e A ,B,C ) © 2) Patten 16.7]
R: Re A, 0B, AC, . 3) Chow W illsky™
AD : 4) Hou ™ H:H w
BN ¢ H oM o
() 31
x(t) = Ax(t) + Bu(t) + M AB AN ]x
\lx U Wt |T/+ R.f (t), [o 11]
y(D = Cx(®) + Du(t) +JAC _AD AN o]x - Yu
E, [12]
xCuow |T/+ Rof (t).
(2
L uenberger
x(t) = Ax(t) + Bu(t) + Eud(t) + Raf (1),
y(t) = Cx(t) + Du(t) + E2d(t) + Raf (t).
(3) z() = Fz() + Ju(® + Ky(1), ©
1d (1) r(t) = Laz(t) + Lay (1)
,E1  E: . (3 cz() = Tx (1) ;T
L yapunov yF,J,La, L2
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F A(F)

e(t) = z(t) - Tx(1).

re(t) = Fe(t) + (FT + KC- TA)x(t) +
@- TB + KD)u(t) + (KEz-
TEJ)d(t) + (KRz2- TRu)f (1),

r(t) = Lie(t) + LT + LLC)x (1) +
LDu(t) + L2E2d (1) + LR ().

TA - FT = KC,J= TB - KD,
L.T+ L= 0, LD =0 LE2= 0,

e(t) = Fe(t) + (KRz2- TR)f (1),
r(t) = Laie(t) + LR (1).

Kronecker,LM | LTP)

[4,5]
32

(2), D,E2R2
: (2
x () =Ax(t) + Bu(t) +
JAA L ABOANG RalX

E

-

[x u w: f]7
()

y (1) = Cx (1).

{x(t) = Ax() + Bu(t) + Ff' (),
y () = Cx(b).
f'(t)

(7)

(8)

(9)

(10)

(11)

11 (12)

1) rank[C F]= rank F;

sl- A F
2) rank[ c O-J: n+ rank F;

3) f'(t)
hf @I < YY
1

(11)

X () =AX(D) + Bu() +
Ky(@®- y@®)+ Ff' (1),

y (0 = Cx (), (12
F@ =m0 - y)
cx () f (1)
K G ,P> 0
2 a> 0,e> 0, p.= 0,
liz P, Pz Po, :
{I'm apl x(®) - x®I < @,
~ (13)
L’Q supll £'(1) - ' (DIl € &
2
K G, :
1 1 1) 2
K R™",G R™P P R™"

L yapunov

PA+ KC)+ A+ KC)'™P< 0, (14
F'P = GC.

(12) 1 1) 2,
T S,
[10].
_ o |:A u A 1j
A=T AT = ,
Az Az
— o Cu O
C=S CT-= ,
0 C:
_ 1 Fi1
F=T F=
0
Fi Cu ,F1 Cu

"LG=GS Y, (15

P= T'PT, K= T 'S, G= GS. (16)
(15) P,K,G (16) P,K,G,
P (A + KC)'P < 0,
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[C2 A2] ( [10]),
Kz A2+ K2uCa) Humw itz
P2

- Q= P22+ KxCx) +
(A 2+ K22C22)TP22< 0,P»> Q

_ [ I oJ _ [ KCu'* o]
P = L = .
0 P2 0 K2

‘m  Fi K ,
P>0 P O
, K,G,P,
1 1) , 1
[ K,G,P;2) (V)
K,G,P. 2
LM | K,G,P
£
min &
st PA+LC+ (PA+ KC)' < 0,
[ &l F'p - GC}
>0
(F'P- GC)T gl ’
P> I
LM |
, P,.L,G,E 1 K =
P L.
, H o
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