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Robust feedback fault-tolerance for a class of

complex systems with similarity
ZHANG Ying-wei, WANG Fu-li, ZHANG Si-ying
(School of Information Science & Engineering, Northeastern University, Shenyang 110004, China)

Abstract: The problem of decentralized feedback stabilization for a class of nonlinear uncertain interconnected systems with
similar subsystems is considered. The resulting closed-loop nonlinear systems are stable that they provide guaranteed local stabil-
ity and H., performance not only all actuators are operational, but also when any one, actuator experiences fault.
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1 5| S (Introduction)
FREREWAETREHAREHRAN —NEE
Bl — MUk, RENEE BN AERSERESE
MGH R REE, AHEERREBTHLEHRR
RU-S) EBREEBTRAENSHRESER, B
FREMRSTRITHZMNENHEI; GE R
HRARENBHER, EATRSEARSEN

B REERENELRSERREENHRL.

B FAERRLE, XTHARRLED, ETHK
HHSRRLE, B THPEAREMFELRERE, X
ATABZBIWEREM, BMZREQAHE M
Bt (E G BT TR W .

NFHARRLE, AOTE T RIELERIH
LKEMUTFRAELFERKETHRNEROAGKRSL
& ERREE.

“BEASENRERBEAEN—RERIEH
B,ERAIBERAGE—-ENFHEFTXHHEN
MERAREEN MARERYPENRHER
Fette S A — S PR BE A AR Ab B X b 2 G PR BB AR AR R
S A EH RN ERTI, A8 R

We R H 3 :2000 - 11 - 215 WS BUA H 392002 - 04 - 20,

SR H#RPATHR OB . & XA RO E PRSI
WE R A A I H B, Xt AT SRR A I,
TE#ENEBERS RIFEHRE.

2 RGHIE R E X (System description and
definition)
ERTRAAARAHEEMNIELEAESKRE:

% = Agi + Bi(u; + Hi(x))zdij(xj)- (1)

EEP x; 6 R",y.-,ug G Rmﬁ%UE% l/l\?ﬁﬁﬂgﬁ

S HEMEAGA B AR EERE;

Hi(x) € V2(Q), jZ_N;d-y-(xj) € V().
Ve (Q) M A 0 LA i B 3 IR T
FIE A R 5 B TS LT B édg(xj) REsbT
B,
J_i)d-y-(xj) € Ve(2), 4;(0) = 0,

it i j=1,2,,N
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HUE , FFTE ; EEB RBUERE 7, (1)), 175
di(x;) = (%), i,j = 1,2,-,N,i % j.
(2)

O, Bx; = OBFESI, 02 = 2, x 2, x =" x 2y &

x = OWISBIE, x = col(xy, 20, ", xn) . AR—MtE,

BRi%

di(0) =0, i j,i,j =1,2,--,N.
EX 1 HRHEE mx nHEREF, fnHriEd

RERE T, 418
Ti'(A; + BiF)T, = T5'(Ay + B,F,)T, =
= Ty'(Ax + ByFN) Ty,

Ti'By = T3'B, = - = T3By,
(3)

MFHERGE)AEVUEES KRG, FHK (T, F) B

I FREMHEUSE.

3 EEEHE8%1T (Robust controller design)
ZEBBAEFELSQ), WNRE(OMDTRIE:
Bi&1 (A, B;) #EBEEXT.

Bk (A4;,B;) ERMEEX, Hm = 1, Mmns,

FHEMUSE(T, FT7Y) #1158

T7'(A; + BF:)T; = A,
T;'B; = B, i = 1,2,*,N.

K (A,B) g8, MEZK (1) BRHELASKRSEH

TEAESERE K8 (A + BK) 2 Hurwitz 2 89, Fr

PIXHE—IEEHEFE Q, T & Lyapunov T #2

(A+BK)"P+ P(A+ BK) =-¢Q (5)

AHE—IEESERE P.

EE1 EREIT, R W(x)+ W) BEX

o EEHMEERE, Kd

W(x) = (wij(xj))/vva,

w;(%;) = {

a; = Aw((Q3)TPTT17;(%) Q72),
by = viAn((Q"D)T(P? + 1)Q™7),
MRS ] HEMBEEHRE.
iE BT T RS
u; = (F,TH 4+ KT % + uf(x),
i=1,2,,N.
He FL,T(i =1,2,-,N) BERM4).
. - A(=%), (T7%%)PB = 0,
e {/\(x), (T:'%;) PB < 0.

(4)

1, J =i,
_(2aij+bij)’ J?é i,

(6)

He PHAGIRE,
=0 o0 - DT,
Alx) = max{H,-(x)}.
HARLZ()SEHBHRWARRE:
%; =(A; + BFT?' + BKT7 ) x; + Bi(uf(x) +

Hi(x)) + jZ_Nl)d,-,-(xj).
MBEEEE
V(%) %0,y xy) = Zlv)x?[(T:‘)TPT:‘]x,-.
Venmnan) =
iEN; {e](T7OT(T7 (A + BF)T;: +

T7'BK)P + P(T7(A; +
BF)T; + T7'BK)IT7'x; +
2x(TOTPTU B (uf(x) +

Hy(x)) + Zd-y-(x,-)]t =

_ %YT(WT(x) + W(x))Y.
H

v = (10277 x|, Q2 T5' ol -, | Q3 To'zw )T
B Wi(x)+ W) EREQ FMEEHET.(G =1,
2, N) EFFHE VERERQ ERRE R, R
URGE() X Q FXFx = OBHERE.
4 FH45 4 (Fault-tolerant control)

MFRRFRARITNT:4 2, c {1,2,-,
ml N5 TFRRMOPATIRA A E N FE. TR
B U AT S R AR ISR S it R B E TR
(1) ~ Q)HMEHESIFERSE S I—NEMFER Y,
FRTRIERWISHIE:

éi = Ffi, u; = EE,', Ei 6 R” (7)

FEXNTFEM w, ¢ 2, WIITHRKH,FBHRERS
ERVHIERECHEH HoWWHAK 7.

B w, C Qurw, EXHESI2,,m} - w,,
N NEESR Q,. it

up = U + Uil

BHRG)HIBHBMHBI A1) ~ B)TRHEL
BEARERSE =, M50 F v, c 2, BHBITEEK
M EERMAEAIEE FMEFRGERERBEGELRE
EH.

R BFHRIT
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4 P HQ —XFRAEMEERID
L(P) =ATP + PA + C},Cy +
(1/¥*) PBwBY,P - PBB"P,
Lo(Q) =ATQ + QA + K"K - ¥*C"R{'C +
(177*) QBB Q.
Hrp
A = A+ Byk,, K = (I/7Y*)B,P,
K =- B™P, R, = I+ 7*CyCh, (8)
B =[B )’Bn_]-

EE 2 FERFB()~G)HWEESIHER
G EEEENKRERE P M Q £8 L(P) <0,
Lo(Q) < 0. MAEHEBERISEAN

& = F&, u, = E. (9)
H
F=A+BK-EC, E=-R{'"B"P.
5 /&5 (Conclusion)

LIRS R R M EAEA R E A E LB
AR HEMBIAE KRS, AT RREAIEL
BC A B 8 BRI A AN B 2 R 4 RO4ELE (R R 0, &R
XAHKERBYIBRERNVIERERSEUT
“RRERTIE ISR, ib i Rl 2R T B R BRI AR
T, ETIR ES T MRELFTBRIENE RHiE

S, RE LI KBS AR E G AN, EREHE
AR .
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