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The H ., fault estimation for linear discrete time-varying systems
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Abstract: The problem of H, fault estimation for a class of linear discrete time-varying systems with [, -norm-bounded distur-
bance was discussed. First, the problem of H, fault estimation was reformulated as the problem of a scalar quadratic form.
Then, a corresponding system in Krein space was introduced. By applying white noise estimation theory in Krein space, a suffi-
cient and necessary condition on the existence of an H., fault estimator was derived, and a solution was obtained in terms of ma-
trix Riccati equation. A numerical example was given to demonstrate the efficiency of the proposed method.

Key words: H.. fault estimation; linear discrete time-varying systems; Krein space; white noise estimation; matrix Riccati

equation

0 3%

T 40 AFR , JE TR AT LAY A SR W B U T R B AT S R T B, S SR 5 SR KR ) T
AMEH ARG T RE R GRS W RS AH DI FE H R IE LD . SCiik (4138 F E 3 e Wil &5 5 2 351
TR VEI AR RS ER S P A g SBR[ ST Krein 25 [ ZRPEA RIS, @ bR SY 8, 5290 T — 24 bk
AR R GERRCRA T T AEJZ ZI N T HE % Riceati 757 B2 AR, SBT3 R A6 0. BB, % T — AR 1 i 22
RGNS W), A T T — P IRABER .

F— 7 R RGE H, IR AR EUE T AR KA #E e . SCHk[6-8] 1 ] Krein %5 [H] Kalman 8 3% 52, 2
RVE S RGE H . DR ERAL T — R B 71 s SCHR[9 )BT Krein 25 MR MEAN 138, BF9E T — kMg
H S RGEH H . TG B A SOHE Krein 253 1) £ W7 i 1 RE 10 R Tt ple— 2628 Mk B 1 28 R 4%
PR ik B i )

155 H #:2008-01-17
E€WE : HK AR BIH (60774071) s 20 F B L R 3E 4 B B UH (20050422036) 5 LIRS - 3E4 B B TH  (2005BS01007)

YEE BTV XSG (1963-) , 53, (ARG B, PRI, 58 1 g g R B A
E-mail : liudr3969 @ sohu . com




2 K R oz % M (T % R %38 &

FFE Ui BRIEMR 0 3278 Krein 25 [AITCH ; RAHA 0 275 Hilbert 45 [A]JTH ; 0, %/ delta BREL, B 0, =0,
(ij),8;=1,(i=7); L1 * {FR * SKAIZS )5 (-, + ) FR Krein 25 (B AR 9 % [ FIRICER * LR R
0" FIR 0 (L diagl A(1),A(2), -, A(m) [ FORM ML FICEA AG) (=1, , m) I3 PR A

1 [A AR

BT RO RS
x(k+1)=A(k)x(k)+ B,(k)f(k)+B,(k)d(k);
y(k) = CODx(R) + v (k) ()
x(0) =x,,
ot x (D ER S ER  d(H)ERy()ER" Ay (k) € R 5 RI#R REAS MBS SE b A
Wt RO TS R o d O v LLO, NI4T RGN HIEROB A (k) B, (k) B, (k) . C(k) K
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ASCH DRI H . ORI RER S 205 7 > 0 38 TIRER P |y (1)1 2y R FCk - 1) RIS
(k- 1), (i 2
X7, 2)
Hop,
X=S(fCk=1) = fCk =) (F(h=1) = f(h=1);

Y= (xy - x0) Py (e = %)+ SFTCOFCR) + S d'(R)d(k) + Sy (R)w(h):
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Jyv=(xo = %) Py (xg = Xo) + fiyo i fu +dy_dy - 772"_’;,;\5"/,;\3 ) (3)

(k) =f(h=1)=f(k-1);

L= f) - fN-DIY

dy  =[d"(0) d"(1) - d"(N-DI1";

vy =Lvi(0) vi(1) - wi(N)].
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T T T,k: A, ,N-1,
yl<k):{[y(k) 1ol 0,1, N =1
y(k), k=N.

[v'(k) vi(k+D]', k=0,1,-,N-1,
v(k), k=N.

ci)=| H] Df<k>=[f]].

V1<k)={

B RGE(D) Mo R
x(k+1)=A(k)x(k) + B,(k)f(k)+B,(k)d(k);

C(k)x(k)+D,(k)f(k)+v,(k), k=0,1,-,N-1,
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x(0) = x,.
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Lf(E-1)
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() _Vf(k>)], k=1,2,,N.

r.(k) =y, (k) -9.(klk-1), R.(k)={r.(k),r.(k)), Q.(k)=<v.(k),v.(k)).
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i
e(i)=x(i)-%(i,1),P (i)={e(i),e(i)), i=0,1,-,k-1,
e (k) =x(k)-%(k,2), P,(k)="{e,(k),e(k)).
%)
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O(k)=1,-71,-B;(k-1)C"(k)A™"(k)C(k)B,(k-1).

I,, k=0,
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0,1, ,N)F1 @(k) <0(k=1,2,-+, N)[FIBRSLEF, Jy KT xy, fyo, Fl dy_ AE/ME, H
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0,(i)= A(L-l)—Kl(l-U[ 0 ])ol(L—1>+K1(L—1)[f(i_1)],
0,(0)=xy, i=1,",k-1.
Hep K (DA R, (DB (D)%, PG (100 45
(2) 5 0,(k):
0,(k)=(A(k-1)-K,(k=1)C(k=1))0,(k-1) + K, (k-1)y(k-1),
0,(k-1)=0,(k-1).
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3 HB

FRAL() , KBS HEEE 5 R
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