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RELIABLE CONTROL FOR T-S FUZZY DISCRETE SYSTEM
WITH STOCHASTIC SENSORS AND ACTUATORS FAULTS

LIU Jinliang

(Department of Applied Mathematics, Nanjing University of Finance and Economics, Nangjing 210046)

Abstract  This paper considers the reliable control design for T-S fuzzy discrete
system with stochastic sensors and actuators faults. The faults of each sensor or ac-
tuator occurs randomly and its failure rates are governed by two sets of unrelated
random variables satisfying certain probabilistic distribution. In terms of the proba-
bilistic failures of every sensor or actuator, new fault model is proposed. Based on the
new fault model, reliable controller is designed and sufficient conditions for the expo-
nentially mean square stability of T-S fuzzy systems are derived by using Lyapunov
functional method and linear matrix inequality (LMI) technique. Finally, a numerical
example is given to show the effectiveness of the proposed method.

Key words Reliable control, fuzzy system, probabilistic failures, discrete-time
system.
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1 5]

H M Takagi il Sugenol!l 7£ 1985 4% H T-S BRI T HIBLAL LUK, HHE BT T HE M
KR, & H BRI G SUR BE R — . TS B REARRE THE - MERME RS
HIRLEL B B 22 A JR TR £ PR AR TR g MR A 3T, I SRR BUR B 2 RO, R4 AR Lk,
T-S BIMIRIEI AT LA EE R B, B T-S BRI BB E R A E RA BB — N EE L
B, B ZMNH TSN, gk 2R RS e h S, EMLH, wH e IELED)
HEGZHHT LM TREEE, mAVRS, ¥’ SEM%. REFEMH, TS
MM RGEREKT —REXED N RS (BIEFREKEN RS, B, &7 UEL AR L
By T-S BIMIRLAL, SRR AN ELERSE. B, X T T-SHEHHARLCLIE T —%&
RIFAIZE R, XA RTT L4 AP, BB Jo G Hy T-S BRI 5 90 F0 B s HORR Y T-S BI8] &
g, —AEBL T, BFEER B T-S OB R 48 H B TS e 1Y T-S BOM R gL B /MR S,
FEA 2B AR /AN AE O

AR, MEHAHCH) T-S B R A REHRIUS T MR, H#ERIITRZE
MER R, msCER 2] BF5E T W TR R SE, TR 3] R R T A RS, L% RARE KR
R T AR, BT, RENPITHEA RN TIESRM. HEARFEAM, BT
BRAFEPITR SN, FRER, BT, MEHHE, FRASHE, PITH8E, 3
PR BTG, XEE T RE ™ E W R Gtk RE W, ok, VR w A S R AT
THRANHEFE, WCHR [5-8). LR SCEIRA#STIES M R MERA, HFHERKZHRAEET
PUAT AR ORI R B0 56, DB I8 T A A 15 TR i A T SR o A 78 Sk (o) X —2K R
A WE WA A R PUAT A% 0B A 90 4% 75 o) 2R 00 B P S R S o AT T AR O, O 2R L R
REZRFEMBEEAFEXEARGE T B MEER REEHEH R A, AW, S EHRTA
1k, G MR A R A AT A R T-S B B R R R R A ®) Z iR, X&—1
BRI BA o e i SRS, AORMRZ B AN R, Kb, Rtk k 2t 2
B2 E. EER, FEEEXXEHET T, HFBE T REBUR. St [10) BRI T —2%
T-S BIMIETE R4, B3 TiZR RSB A E/MRSFHER B A faE i ot 4. XC
Bk (11) 1e T —28 T-S BIMIETHF R 40, @i — D HABIY Lyapunov 32 R, 2 T %K
F Y0R8 PR 70501 25 R U U8 A8 A7 TE T AT A T8 R S 1

AIFHR T — R A BEHLAE A M AT A R 89 T-S BOMI R Gy ol AR m 8. X
B, BP0 R — 2 2R 7 A0 9 B AL AR R R R B A E BRI T 2 A R 9 &
AL BN E AR RS P TAEE, BT — N RAAAL E TR T
WA SR R A, B Z R AR AT R RIS, FEAA Lyapunov 52 @ MEAH G2
RBEHL S 77 RS MIRER TR AR REW R MEHAE. BFEL— D LRAFRIET
A TR B R

i
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2 (e
ZETEE T-S B EH RS
z(k+1) = ZT; hi(k) [A;z(k) + Bu(k)], (1)
Her Ay, B NERBEA G BB, o(k) € R, u(k) € R™ HRGUREMEHI M,
ie{l,2,-- v} =S, r BEMBNUG AR, HFEE

;wlw(k)) j=1
WI6; (k) %0 6,(k) BT W) 53R B EL hu(0(1)) 6 2
h(O(R) > 0. 3" ha(B(k) = 1.

HTRARE, FETEBOEFHNT hi Fm hi(0(k)).

| | i % \

W2 72

B 1 R4 (1) HEHMHER

A OB R AL Tk A S I T BK B, o A A AT O RIS FNTRE A 1 A R GAE
R.OHA MRS RRRE RS (1) WATEZE. hTFSETFE, E7RH 5 R
U B RTF R 0(k — di), Hod dy < dj, < do SEMEZFIF . 2468 F] PDC £ MR, 40
RATHFAL B 0(k — dy.), WAE 5 T B R A b 2t BE— SE I A, 1 A 7E 3RS 458 A R 1Y
RIBBERBERIE. T X LI, F (1198 th — Fhour i (4 22 B 247 75 0 i A EL A Y T 2k

m LE B EE, YPImAMFAER, RERSRE\ERLETTE (1) ROTKATLLHE, T dy
AT LR IR 2 SRS LI 1Y 4% ] B AR AR, TR RGETTAE (1) BATH AT LAIRA 2(k — di).
BT LRy, B 1R BB AT T ARG

YR R OB E R, R R R\ AR R B 7 1 % A I o 2 B AT AR
() ¥y P 2% B SE RN, ply L T fg 20 AT B AT FT R 1 AR AR 3SR 0 AN SR LU R

R : If 01 (k — dy) is Wi and, -+, If 64 (k — di) is W}
Then u(k) = K;z(k — dy). (2)
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ZEl & (2) 2L E AL R BBy

u(k) =Y hy(0(k) Kk — dy). (3)
j=1
BEHEBNERSFFPATHROATRBEER, &% 1) TURRH
u(k) =Y h; 5 Kx(k — d), (4)
j=1

Hep 5 = diag{Z11, Z12,- -+, Sim}, T 150 = 1,2, ,m) & m DARMHLHTAELE [0,01] 1
WL, JEH 1 > 1, (i =1,2,--- ,m) WEEFIIER T 25338 o F1 67

ET (1) X, WRENHFE-DFHFEMERSBERFOATEFEE, 1) KTU#H#E—
Ky FRik K

u(k) =Y h; 5 K; Sk — dy), (5)
j=1
Her 55 = diag{ 51, Zao, -+, Son} M 52;(j = 1,2, ,n) & n DAMCHBIETE [0, p2] LAY
WEMLAZE, JFH po > 1, FHHEE 26 =1,2,--- ,m) WEARHERE. (G =1,2,---,n)
BOEWAM T Z AR 8 Fl 7.

E 1 OZESCER [12-14] o, FIEUE {0, 1} LAYRERLAS B 1 SRR 7R 1% RS S il d o & R
REE B TESCHR (13, 14] , VR REENLR R Iy BUEAE [0, 1] L, M 0< I < 1T EK
E 1B RRA S AR T R FEAT B, AR LR S0 1 S J& T X [0, pi] 1
[0, pa], T p1 > 1, po > 1. S5 = 0, XEIREH j DTS 58 2 J B 10 AL A% B 2 1
wmifEEhEA. 5 =1, XEWRES j MERAS . EXE, ROTELAEILE
530 [12-14] Ay XOp & B AR5 I8 T 1% IR A A0 9 1 &% 1 RO R L &, RATHIE 4 1%
RRAF M PAT AR K AR, i E S RSB RAHER /D, EXERNMA0 <5, <1,
0< 5 <1M & >1, 5 >1RERBIHERE.

£ (5) XA (1) AT AR

z(k+1)

i=1 j=1

=1 j=1

H

21 =diag{o, a0, ,om} =Y ;0], Fp=diag{B,B,-- Bu} =) B0,

i=1 j=1
O! = diag{0,0,---,0,1,0,0,---,0}, 6 = diag{0,0,---,0,1,0,0,--- ,0}.
—_— —_—— Y

i—1 m—i j—1 n—j
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iy L, AT LU
e{(51-31)"} = ding{6%.03, - 02}, £{(&-F2)"} =diaglr g 2k (D)

BORBEAL TR M Z T, T4 T 51 .
513 1% XA MR Q > 0 MEE di, 2(k), y(k) (k = 1,2,---), o yk) =
z(k+1) — 2(k), WA A5

_m}§ifﬁmQﬁng{a:T;JT[;f<3J[MZ%QJ' ®

538 209 JHEEA I 2, y € R® MIEEXFREMRE Q € R, T A% M L
20Ty <zTQur+y Q 'y 9)

5138 307 0, & M Q EEAESEERAE B, Xt dy € [di,do,
(di — di) 2 + (ds — dy) 2o + 2 < 0 (10)
B Y HAL Y T B 2R

(ds — d) 2 + 2 <0, (11)
(do — )25 + 2 < 0. (12)

3 FEH

T LHAESFR, TEHRIMMENRSE (6) BOHEBI T EEERS 6). HheE® 1
HHARS (6) REEH R AESRMF. S8 28 EEHE 1 ERM EIRITRA (1) B9BHI T H4
EEHAF (5).

EIE 1 MBI T EEER AR K, RS (6) MBI E, WRFE
EEXNHERE P >0, Q1 >0, Q2 >0,R >0, Ro >0 MEFELAIAHERE N,; f M,;
(1,7 €S), /Y i,j=1,2,--- ,r M 1<i<j<rBAHTFINAREXRL

He
X1 VdaNiy; Ws(i,j)  Wia X1 Vda My (i g) Vs
* —Ry 0 0 * —Rs 0 0
1(i,7)= § . B o | 2(7,7) . N R o |’
* * * Uyq * * * Uyy
Bi=0n(i,§) + L(,5) + TT(6,5), T(,5)=[0 Ny —Ni+ My, —M;],
Tl(l, ) 1 PBiflKjEQ 0
* —-Q1 — 0 0
v 7 )
n(i.J) * 0 0
* * —Q2
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Ws(i,j) = [R(A; —I) 0 RB;51K;5, o]T Uy =[Ay Ay - A,],
l:1727"'7n7 _al’75+6l65+5l757

Av=[AL AL - AT,
m, Wy = dlag{—R, —1:13, cee —JN%},
—_——

Als:\/wls[o 0 EBZQ{KJQQS 0]7 521725'”7

m*xn

T1(i,j) = PA;+ ATP —2P 4+ Q1+ Q2 — Ry, R=P+diRy +dn Ry, doy =ds—d.

ik X
y(k) = 2k + 1) — (k). (15)
) 38 4 2R 0 1 R A7 R
k—1 k—1
V) =" RPER) + Y AT OQu) - Y 2 ()Qur()

i=k—d1 i1=k—d>

-1 —di1—1 k-1
+dy Y Z DRy + Y. > v () Ray(i)- (16)

i=—d2 j=k+i

i=—dy j=k+1i

H g5 N RE S, X V (k) BT R 15

E{LV (k)}
—8{ ) Pyh) + 5T () Py(E) + 2T (0)(Qs + Qo)) — 3k — d)Qua(l — )
k—1 lklfdlfl
—di Yy (O)Ray(i) +y" (k) (47 Ry + doa Ra) y(k) — yT(i)Rzy(i)}a (17)
i=k—dy i=k—ds
mEIHE 1, ®ITHF
= _ , k) 1" [-R, R 2 (k)
—d; i:kz;dl y (i) Riy(i) < [z(k—dl)} [ R _RJ [z(k—dl)]' (18)

Zig (17) XM (18) AFHFIN B HABHERE M,;, Nij (i,5 € S), AT LAREF
E{LV (K)}
—5{ T (k) Py (k) +y" (k) Py(k) + 2" (k)(Q1 + Qa)a(k) = Y« (k — di)Qix(k — d;)

+ @2y (k) Ruy(k) + L (Z(_k)d JT {_R}jl _R};J L (Zz(_k)d 1>] + dary ™ (k) Ray (k)

k—di—1
- >y ()Rzy()+ﬂl+ﬂz},

i=k—d2

(19)
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Hrp
k—di—1
ZZh h; {2§T [ (k—di) —a(k—di)— > y(i)} } =0,
=1 j=1 k—dy
k—di—1
ZZhh {2§T { (k—di) —a(k—dg) — y(i)” =0.
i=1 j=1 k—d2
ﬁﬁ N’Lj; M’Lj Eﬂﬁéﬁé&ﬁé@%ﬁm j;lFH.
EVE)=[2T(k) 2T(k—d)) 2(k—dp) x"(k—d)].
H 5 2, FATA 1%
k—di— k—di—1
—2¢" (k) Ny Z ) < (d — di)E" (R)Ny Ry 'NGE(R) + Y v (i) Ray(d),  (20)
k—dy, i=k—dg
k—di—1 k—dp—1
26T (k)My; Y y(i) < (do — dr)ET (k)Mi; Ry ' MGE(R) + > y (i) Rayli).  (21)
k—do i1=k—d>
EEF
T(k)ﬁy(k)
_ ZZh h; { (k — dy) [BE1K; (55 — B)] ' R [BiE1K;(5, — Ba)] a(k — dy)
+aT(k — dy) [Bi(51 — B1)K; (55 — 5a)]
E [Bl(El — ?1)KJ (.52 — ?2)} x(k — dk)
—I—{ET(k - dk) [Bl(El - gl)KJ‘EQ]T R [BZ(El - gl)Kj._;?Q} I(k - dk)
+[(A; = Da(k) + BB K Sou(k — dy)]
R [(Az — I)$(/€) + Bl_,lK]HQ,T(k — dk)] } (22)
I H
{xT(k di) [BiE1K;(5 — 55)| T R [BEK; (5 — 5s)] a(k — dk)}
> e (k - dy) (Bi6LK; 03)" R (Bi0'K;03) x(k — dy) (23)
s=1
IT(IC - dk) [BZ(El - gl)KJ._,?Q}T R [Bl(El - ._,?1)Kj§2] .I(k - dk)}
(k —dy) (B:6LK;05)" R (B;6'K;05) x(k — dy) (24)
(k — dy) [Bi(5) — B1)K;(52 — Ba)] R[Bi(5 —EV)K; (5 -5
S vex T(k —dy) (B 91K @2)

R(BiO'K;63) x(k — dy)
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e (22)-(25), HATATLATGHE
E{LV(k)}

=3y hihj{ﬁk)[wmél U + (d — di)Nij Ry "IN + (do — di) M Ry " MS (k)
i=1 j=1
+&T(k) (W + T+ I'M) &(k)

n

> @i (k - di) (B; 61K 03)" R (B;6'K;63) (k—dk)}, (26)

1 s=1

+

NE

l

B @i = ary? + 676 + 6772 HE3X (20), (21) M1 (26) A (19), FATHT LAAG ]

E{LV(k)}

- Z Z hihj{gT(k)[wlgél Wy + (di — di)Nij Ry 'NS + (do — di) M Ry ' M5 (k)

i=1 j=1

+€T(k) (T + T+ I'M) (k)

NE

+> > @’ (k- di) (B O{K; 92) R(B;i6!K;63) (k—dk)}, (27)

=1 s=1

RE R (13), (14) M3 3, FATAT LAFRHF]

E{LV(K)} < 0. (28)

TRFMASCHER [10) drfTEB H i, FATAT AR (28) HIE FIFR R 55 (6) $5 5039 RENLFAE .
PRFE—AMES S0 (6 - B) B/MYHE G, R% (1) AT RERER (5) WL h T
HARTR.
T2 A E M B E A1, do, pr T po, WIURFFAEIE EXFREME X >0, Q1 >0, Q2 > 0
&Y B Ny, My (i,5 € S), 8% i,j = 1,2,---,r, 1 <i < j <r % LMIs
(29) f1 (30) AL, MIMIPF RS (6) BRI THENFAE, HTHEEHMNE K =YX 1

lpl(laj) + @1 (.777’) 07 (29)
@2 Za]) @2(]77’) 07 (30)
H+
(T du Ny Wis(i,j) Pu(i,j) 0 0 Uy
* —p2 X 0 0 0 0 0
x * —pX  Wy(i,j) 0O 0 0
@1 (Z,]) = * * * @44 0 @46 0 y
* * * * @55 0 0
* * * * * @66 0
L * * * * * * @77
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03(mn+1) x1
O4x1

MR BAIAL RS MIAT SRR T-S OB B iR g h vl Sl 317
0 0 0
~ 0 o --- 0 ~ ~ ~
w: ) T:w .51+F'7.+FT'7.7
17 ol @ ... e 11 (2, 5) + I'(i, 5) (4,7)
0 0o - 0
Do(iyj) = 4 X + XAT —2X + Q1 + Q2 — p1 X,
o % —Q1 - ;X 0 0 - 0 0
w ) = ) W ) = r— )
u(6:9) ] " 0 0 1a(6-) 0 E,-pI
* * * —4@2 0 0
T(i,j)=10 Ny —Ny+My —Myl, Uis(i,5)=[pAX —pX 0 pBBE1Y; 0]",
Usy(i,j) = [pBiZ1Y; 0], Wuy=diag{—X,—-X}, Us5 = diag{—pX,—pX,---, —pX},
Ugs =[A1 Ay A.], Af = [O1x—1ym  Fis Oixn-tym],
Fis=pVa, [YFOIBY - YTOPBT)|, e = Uy =diag{—X,— X, ,—X},
i @2(1'73') g s @1(1'73') B Nij Bk J/\Zija HABARLE.
i fES (13) A1 (14) B (Ba — 1) + 81 ¥ Bo, HEX X = P, Ry = pi P,
R2 - pQP; ﬁﬂ‘]m"f&x‘j‘ k - 1725 ﬁ
[PB;E1K; 0 T 0
0 0
W’;_F g 4;1 — T
RBilej (:2 —ﬁ])
L O3mn><l J
rPB;E 1K,
< ¥

PB/EK;1"
O4x1
E,—BI RB;5 K,
03(mn+1)x1 O3mnx1
PBEK; 1" 0 0 T
o _ Ona N x| _ 0 . (31)
RB;E\K; RB/E\K; Z,— 81 Z,— 81
L O3mnx1 O3mnx1 03(mn+1)x1 03(mn+1)x1
e 0k =1,2) F W(k=1,2) $4l PB,E1K,;E2, 52K} Z1Bf P, RB;51K;E,, Z2K] 2,
BIR 5 3% %l BPB;Z1K,Z,, fZ:K]E1BI P, BRB;Z1K,; =5, fE2K]E1 B} R.
[E:AIDE
w [ [0@+a—1ymyx1]
W/CI-FZ Fis [0 0 6} 01x3(mn+1)]
=1 O(n—1ymx1
o
0
+ o!
030nn+1)x1_

[01x(64G-1ym) Tis Oix(n-tym]
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<

%

n
(Y
=1

4 B % 5 ¥ %
0(6+(1—1)ym)x1

33 &

2
~ T ~ T
S [(RBZ- oiK;) (kB;63K;)

J& mn A5 H mn FIH MR BB 61K, 05 fIHHE.

T
m1X (13), (14), (31) M1 (32) FHHF A Schur #b, FATH LARE T 89 A %X

O(6-+(1—1)m)x1
Fis X Fis
O(n—tymx1 O(n—1ymx1
0 0 T
. 0 %-1 0
03
03(mn+1)x1

03(mn+1)x1

(32)

T
(RBZ-@{”Kj) } T ek W

0 <0, i=1,2, (33)
Vdo1Nij  Wi3(i,5) Iha(i,j) 0 0 U]
* —Rs 0 0 0 0 0 _
=~ . PBi.dlKj 0
* * -R II34(i,5) O 0 0 0 0
Q1= * * * 17, 0 IL 0 |, Ihy= _ ,
1 44 46 14 0 =z, 51
* * * * 155 0 0 0
* * * * x  Ilgg O
| * * * * * x W |
[=1Ihi(i,5)+ 1, §) + 7, ), Iy = [RBE1K; 0], Iy = diag{—P,-X},
Iy =diag{—R,—R, -+ ,—R}, M=[A A

—T _ _
A =[01x@=1ym Fis Oixn—pym]s Fis = pVw, [K; OB P
ft BPB,E\K;, BKIE| BIP.

KX = Y;, ®ATAT LA HIR (29) 71 (30).
4 {FEBIF

FIRRYG (6) AWM TZH

7

M 2 K & ¥ Ny Bl My, ILa(i,5) B P06, 5) Bl PB,E1K; 2o, grerjTgrerzTP ®

diag{X, X, X, X} N,;diag{X, X, X, X} = ]Vij, diag{X, X, X, X} M;;diag{X, X, X, X} = ]\//L—j,

An] y Hﬁgzdiag{—P, —P, s ,—P},

n

Kj6rBlP],
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o 1 0 0 o 1 0 0
01481 0 005 0 ~0.1125 0 005 0
b 0O 0 0 LT 0 o0 o 1|
0.05 0 —0.05 —0.007 0.05 0 —0.05 —0.007

Bi=B,=[0 0 0 1]".

T SR NTB R IR A AR AL, B AT T 4 FhFLLRTHE.

B 1 A% RBIAT ML R B B H SRR REPL SR, B o =1, 6, =0, 8; = 1,
i =0(=12-,4). Bl pi=ps=1di =1,dp =5 N EH 2, FATAT LAFFEN T Y #
il 7 4 2

Ky = [0.1246 —0.2521 —0.1457 —0.7412} ,
(34)

Ky = [0.1342 —0.2426 —0.1387 —0.7519] .

B 2 Y HEBERAEI SRR, Wl 6 =1,v%=000=1,2,---,4). Bl ag = 0.6,
61 =01, p1r=p2=1,d1 =1,do =3, W EEE 2, FAT] LA F] T 1 A £ 5 25 58 51

{K1 = {—0.0131 —0.2131 —0.1642 —0.5157] :
(35)

Ky = {—0.0272 —0.2134 —-0.1214 —0.5439} .
BR 3 UHRFZEIATAAFEVL RS, Wil o = 1,0, =0 (0 = 1,2,---,4). B
[ﬂl,ﬂz,ﬁg,ﬂd = [09,08,07,09], [71,72,")/3,’}/4] = [010,015,020,025}, pP1 = P2 = 1, dl = 1,
dy =5, WA EH 2, FATAT LAR 2] T A £ ] 45 9 42
K, = {—0.0135 —0.2213 —0.1356 —0.4416} )
Ky = {—0.0124 —0.2314 —0.1320 —0.4216} .
BT 4 2475 8 I\ F 1 7 B AT 45 A0 % S35 21 7 ) 4 1 BE AL e e, B

a1 = 097 51 = 0107 [615&27ﬁ3aﬁ4] = [06707708709]5 [71572573774] = [005701570257035]5
pr=p2=1,di=1,dy =5 WHEHE 2, FNTATLLEF] T Y 220 25 22

Ky = [0.1328 ~0.2212 —0.1438 —0.4219} :
(37)

Ky = [0.1347 —0.2615 —0.1759 —0.4317} .

WHIEIRES 20 = [—05 =02 0.2 0.5]%, by = sin(k), ho = cos?(k), BT 18 R 5 05
HMi&E 2-5.



320

2 & B % 5 % ¥

33 &

State responses

L
100 150

|
50 .
Time (s)

B 2 18 1 I R GER A A LY i 28

L
100 150

State responses

0.5
2
g or
=]

|
50 .
Time (s)

B 3 HIE 2 W RGURAS Y h £k

B 4 1§78 3 I R GERASA RY fi 28

State resp

150

L
100

) |
0 50 .
Time (s)

B 5 178 4 I R GRS LY i 28



3

Mgz R BA R R M RAT Sl bRy T-S ORI RS OR SE R0 ol S 4k 7 ) 321

5

% %

ASCHFIE T —F A 4 AR M IAT B9 BE R R FLAY T-S MM B 1R 0y 7T &% o 72 4 1)

R, Lo (R AR A ARAT AR R R BE AL B . IR R R T S Y BE LB R R B,

FESL T — AN ERFE LI B R AL Gl 6 R U R A2 bR T A R R AR R S K
DR, REWTH T-S BB ARREMEE N T RS &5, S BETHRIEAR
3o 7R A A A

2 £ X |

Takagi T, Sugeno M. Fuzzy identification of systems and its applications to modeling and control.
IEEE Transactions on Systems, Man, and Cybernetics, 1985, 15(1): 116-132.

Guan X, Chen C. Delay-dependent guaranteed cost control for T-S fuzzy systems with time
delays. IEEE Transactions on Fuzzy Systems, 2004, 12(2): 236-249.

Peng C, Yue D, Tian Y. New approach on robust delay-dependent H. control for uncertain T-S
fuzzy systems with interval time-varying delay. IEEE Transactions on Fuzzy Systems, 2009,
17(4): 890-900.

Yue D, Lam J, Ho D W C. Reliable Hs control of uncertain descriptor systems with multiple
time delays. IEEE Transactions on Fuzzy Systems, 2003, 150: 557-564.

Yang G, Wang J, Soh Y. Reliable Ho, controller design for linear systems. Automatica, 2001,
37(5): 717-725.

Zhang D, Su H, Pan S, Chu J, Wang Z. LMI approach to reliable guaranteed cost control with
multiple criteria constraints: The actuator faults case. International Journal of Robust and
Nonlinear Control, 2009, 19(8): 884-899.

Gao Z, Breikin T, Wang H. Reliable observer-based control against sensor failures for systems
with time delays in both state and input. IEEE Trans. on Systems, Man, and Cybernetics —
Part A: Systems and Humans, 2008, 38(5): 1018-1029.

Tellili A, Abdelkrim M N, Benrejeb M. Reliable H, control of multiple time scales singularly
perturbed systems with sensor failure. International Journal of Control, 2007, 80(5): 659—-665.
Tian E, Yue D, Peng C. Reliable control for networked control systems with probabilistic sensors
and actuators faults. IET Control Theory and Applications, 2010, 4(8): 1478-1488.

Tian E, Peng C. Delay-dependent stability analysis and synthesis of uncertain T-S fuzzy systems
with time-varying delay. Fuzzy Sets and Systems, 2006, 157(4): 544-559.

Lin C, Wang Q, Lee T, He Y. Fuzzy weighting-dependent approach to H filter design for time-
delay fuzzy systems. IEEE Transactions on Signal Processing, 2007, 55(6): 2746-2751.

Wang Z, Ho D, Liu Y, Liu X. Robust Ho control for a class of nonlinear discrete time-delay
stochastic systems with missing measurements. Automatica, 2009, 45(3): 684-691.

He X, Wang Z, Zhou D. Robust H filtering for time-delay systems with probabilistic sensor
faults. IEEE Transactions on Signal Processing Letters, 2009, 16(5): 442—-445.

Wei G, Wang Z, Shu H. Robust filtering with stochastic nonlinearities and multiple missing
measurements. Automnatica, 2009, 45(3): 836-841.

Jiang X, Han Q, Yu X. Stability criteria for linear discrete-time systems with interval-like time-
varying delay. American Control Conference, 2005, 2817—-2822.

Wang T, Xie L, de Souza C. Robust control of a class of uncertain nonlinear systems. Systems
& Control Letters, 1992, 19(2): 139-149.

Tian E, Yue D, Zhang Y. Delay-dependent robust H control for T-S fuzzy system with interval
time-varying delay. Fuzzy Sets and Systems, 2009, 160(12): 1708-1719.



