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B — M, RAER YT e T A 45 6 8 MDADT 7 ok, 0 T VT R AR S H R W3
REWLH, BEFESMELEHREER, BIET HTR 7 %O a &M, I @ L0t ik
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P, i LKA FE B LA NCS #5 A A BRAF &
SRV R SRR, SCHR L 13 DR A [ 2 I 28 A0
BENLZ AR NCS ZES AU R G2, 2R P24 5 B
[a] (average dwell time, ADT) i) :F58 7 H I8 %K
FRE PR, SCHRL 14 ] Ry A I A2 Bk SE 7 B 2%
FLH T-S AR 2R G AT A i A I A A8 LT AR
RS, IR M ADT W75 T HAs 8RR E k. 3
BRL1S S XA EA R MR E T REMARZE TR
GRS, 7E ADT BEA 52 ) 1718 YT s
P46 ) A5 B A 88 19 - 24 3E B 1 ] ( mode-dependent
average dwell time, MDADT) J5 ¥, 3CHk [ 16 ¥
MDADT 4 & I|7E T-S BEMIHEAY - R, Hi% &
ST T IFERUI R R S8, SCHRL 17 ] R A7 A2 XA B
DL E 1 ALY NCS A S8R & 1 Y B H
I ] D0 2R e A 2, IR 1% YD ) MDADT J5 %
X R GRS E WAt AT T 0. (HR, AT 5T
MENLMER G, XHR[ 18 DR A7 7E Z L) type-2
B RGN R ARE T RGN U R 5
BAY, I3 SR 18 U0 e AR U146 i MDADT J5 3% 73
W7 RGERBRRE . HE, ZXHEIFRAFZER
G PR R BERLAN AE ELR A2 2 7 ZOR I8
ZEAZ.

BT BRI, AR SCREAETE R BEAL I AE 1 B
PLEA R NNCS BN A SHCA T E P i B
BRI RS, SRR E R E T REMAR
ETRGE, 530k g U1 e A1 AR U4 i) MDADT J7
EX R GRS E BT T 08T, I 4t T ROR
RS RGFER A BT . Ba , it AR A
SCABSEEY UEW T TR IT R A Rk, IR A xSk
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IR E TE L
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AL — RBAR LAk W 28 P ) R G (NNCS) AT

H AT — AR R S

x(1) =f(x(2)) +g(x(2), v(1)) (1)

Hr, x(1) e R"RRRGERELR, v(1) e R”
RRRGEWIMAZL R, f(x(1)) F1g(x(t), v(1))
R E IR AEZE R

T-S B RL B SR JE et R G R N LA A
REMER) T R GE, SR 5 -3 HoRs 25 R A L Y 1
FR e A I SR R B R R, NTTIE LR 4t
R R, R AEZrE & (1) AT LA
Hi—> T-S BEMIBIIY RN , S @« R MIZRR AN

FW i: IF 0, (2) is M, -, 6,(1) is M,

THEN x(t) =Ax(t) +Bp(t)i=1,2,-,r

(2)

Hr, 0,(2), 0,(), -, 6,(1) FIREZERH WK
PR, BRI R My(i = 1,0, = 1,0, g) 22
BB s r RAWIALIELG A, 9 B, W AR GG
RBOERE . B, ELRER G (1) AT LIRR

(1) = gh,-w(mmix(t) +By(1)) (3)
L @)

3 @.(0(0))
[T M,(6,()),0(2) = [6,(2),6,(1), =+,6,(1) ]

R M(6,(1)) SRR 6,() FERME M,
SR B RO, M,(0(1) =0, BARA,
0<w,(0(1)) <1,i=1,2,,7r, ¥ @(6(1))
>0, 4iiA, h(0(1)) =0, 3 h(6(1)) =1,

FLA XU BEAL A ZE F1 2 4, /) NNCS R 25 44
wmE 1 Frs

He, h(0(2)) = , @ (0(1)) =

-~ v | ARkt -
AT e s
i
1
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(2) EHIAFIPAT IR EMIRE =, PutT
arck MO Bk i, X8 R G0 kAR B B R R
(A& B B4l i =2 [A) B4 il 4 B PAT e Z 18] & A=
ZAL) BT RN PAT RSB SER,

(3) HIEAL AR BT (S-C) Z [A R4 i &%
FPATAR (C-A) ZIAAFTE R BED LGS AE 7 F1 7°
BNIEr WeEr, =7 +7 € (0, T),

NCS {5 5B P InE 2, T35 8 T W&
T, B STl AT LR o

u(k -1) kT <t <kT +1,
v(1) = {
u(k) ET+71, <t < (k+1)T
(4)
. u(k-1) Ff
oo, a (k) { .
u(k) AEH
wﬁ%‘%T,\ il —~—
\ A : . . "
\ A A A \ :
Vo P Vagen: Vaka2y Vogesy Vi)
\(k)é (k+1): \;1;+2): \,(k+3): \ﬁc'+4):
wirh W AR W o
I L S B
TN T

: : : 5
kT (DT (2T (3)T ()T k+S)T

2 MBERRGRFE

U R GEAE G I 2R K A B A & A, Jn A
276 [kT, (k+1)T). [(E+3)T, (k+4)T] UK
[(k+4)T, (k+5)T] SFEntE AN, i THEE
BERLI A , 32 22 9l 12 0 RGO A AL X (3 ) Y B HiLAL

*ﬁﬂnyOO
Sp:x(k+1)
r Ax(k) + By (7,)u(k)
= ) h(0(k))
; ( +Bdli(7k)ﬁ(k_1))

(5)

B, (7,) = fTT_ " ds - B,
YVRGEREBEERN, WE 2 7 [(k +
DT, (E+2)T].[(k+2)T, (k+3)T] S5} &
W, BT PAT AR O BirDdea i i |, )% Seae4ant
SERMIBAIR (3) B HUEEIAL N S, o

Siex(ha1) = 3 h(00K) (Ax(k)
+ Bpu(k-1)) (6)
B, = LTeAi‘ds - B,

N1 B R MR YL E A RS R A YT
RO, S R (k) = [x"(k) a"(k -
DY GRS o(k) e 2 = 10, 1}, BRETHEE
P ] PR 580, U R G AR B 3K (5 ) A (6 ) T EAS A
o S BT 18] B TSRO DT R AR RY S )

So: 20k +1) = Z'lhxouc) ) (@, 0,2()

+ I, u(k)) (7)
Yo(k) =00, RG YR 2R &4 EE, N

@, - [Adi B, (7,) T, = [BdOi(Tk)
0 0 1

Mo(k) =10, R YFIZ LA 246, A
A, B,

d’u:[ g dzl],rlizo
0 1

B R GO RY A7 AE Y BEATLIS SE , {8 F AN B
MBI EN HEAT IR R

-7k

é\l_?i(T/k) = fo eAist’ ™ =1, - 172 €

(=772, 172), o, > max | Fi(z") . =

e (=172, T/2)
/2

—rk T
As As Ajs
|| sy, B = [ ds- B, By = | eds
0 o /2

- -7k
“B,,D. =g, E =B, F(r,) = a;‘f e ds,
0
A -

T-7 G
BdOi(Tk) = fo keAist ‘B, = By, +DiFi(Tk>Ei9

T '
By (1) = f ¢*ds ‘B, =B,,-D,F,(1,)E,,

F/(r)F (1) = o’F(1,)F(1,) < I,
Ko S S ) PR RRRM B e R B A A K (6) , fiff
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PRSP REIE 2 (k) (PR B, AR IRAT 4 A A
(parallel distributed compensation, PDC), 4} T
BRI s 28 (k) BOREH 7R

u(k) = $h(0(k))Kz(k) (8)
ot K, R R BB

H530(8) HASR(T) FATLUH RN R A B4
R 1 B O TSR BT BF RS S, ) o

Sow: 2(k+1) = 5, 5 h (0(k)) b (0(k))

(‘j)g(k)ijz(k)) (9)

He, &y, =@, +T,K, +DF,(7,)(E +EK,),

A, Bdli] = [BdOi] ~
’ 0 =

=@, &’m:[ , D; =
0 0 1

[DO"],EL:[O _E],

HT o(k) e2=10, 1}, BI S, TR ARG L AT
IR KA FEA; S, R RGN 2 kA £,
YIRS (9) ATH, R GEPEX ZIFH AR
FERS, T LS B A 1 R R Al T RS S, R
FaiE, Bl 7RG S, ARERE I T R GE; SR ARG
PEXMEITHRATRER , HTTRE S, AlfE, B+
RG S, ANTE T RGE. F I, ARG R 58 11 %)
ST R BAR AR R AT LS R G R A — M T
RGE Sy M—MARETRE S, Z I
B R GERIY AR SCH 45 Y ARSI D) 45 3R e 2 T LA
A R A IR HA FEALI SE R Z AL R NNCS,,

2 RREEREESHN

EX1 WTAENIBRES o (k) , QREE
FHa>0, 0 <y <1, M TEZ GRS
(ko) W [ x(k) || Say™™ | x(ko) ||, V=
ko, WU BS B ] U) e R GAE AR (9) P45 2 =0
HEHAES o (k) MEATF 2R —Bds e HR
BHHEWR o

FEX 2 184 T8t 8 ] (slow switching
MDADT) "> SHER ) ky >k, =0, & N, (k,, k)
HTERFEIXIR [k, k, ] EFRES, Bsos ik,
T,(k,, ky) FARLEREIXE [k, k] LTRSS,

BB (9 ST TR RS, Ny, ARG REIRLR, pe 0
=10, 1}, RAFERE 7, >0, 1 N, (&, k)
<Ny, +T,(ky, ky) /7, B, WFR 7, 9 T RE S, #
RIS ) MDADT,

EX 3 YT ¥4 88 B[R] (fast switching
MDADT) "™ SHERE ) ky >k, =0, & N, (k,, k)
RAERS R X3 [k, k] BARYIRF RS S, BOETE
MIREL, T,(ky, k) FonAEmtE X3 [k, k] B4R
VI R 50 S, BT it S [E] RS, N, b RS
MBELR, pe2=10, 1}, IRFHEREK 1, >0,
13 N, (ky, k) =Ny, +T,(k,, k) /7, 85L, WFR
T, AU T RS S, ) MDADT,

4R ik X, 18 Y)4k MDADT (& LR Pl 4
FHR(9) FHANTRE S, FEH 2 MHSYIH A2
(] (R [ ) B PT BB 23 /N T 7, S SRAE R, (B A 2
AR, F R G S, FE5E 2 A AHAR )4 25 2 18] 1Y
i (6] (8] B P 2 R AN T 7, A SRR TR [ 3, B
PI# MDADT (& L AP ARG (9) HENFR
8¢ S, TEHE 2 A AHSR Y4 1 2 [7] 14 B[] ) B 7T B <
KT 7, D RAEFA, HIRTEREAS W RN, F RS
S, FEHE 2 ANFHAB VI a5 22 I F B 11 ] B P 2 SR AN
KT 7, D RAESE

1 B SCAT AL, R GETT AR R N 7E— e+
5 S, M—NARRETRE S, ZEMEYIHE
BRI R GAEA ARYE R AT B B I R 5
f)2 28 MDADT, 53CHR [ 17] >R I8 U4 40 31
BT REARFN R, A SCR 8 U145 05 1k 2 b 3
FasE T REGE S, , RARUIB I LA E N T
R4S, o HEBE AR ERE T RS
f) MDADT 25K DL K AR Fa %€ F &R G2 i) MDADT
R/, TR U1 e 3R Ge 48 B o IR, e B
B IR [k, by ] B X FREFRAES,, A Nyo(k,
ky) SNy + Ty (ki s by) /7005 W TARRETRELE S,
BN, (b, k) =Ny +T,(ky, ky) /700

A EE B W RAEE e A AR
AT R AR R T 58 B8 B ) 5 ik, il ad &
B BRI 2 47, (R GRS 2R — IR

SIE1 HEERRGER(9) N THENTEE
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—1 <Ay <0, A, >0, [BIRAELE C' BELV,(2(k)) FI
Vi(2(k)): R"—R UK k. KRE k.« Ky, 15
1 (1zCh) 1) <Vo(z(k)) <k, ( | z(k) | )
{Kl( Iz(k) | ) <Vi(z(k)) <k, ( | z(k) | )
AV (z(k)) AV, (2(k))
{AVI(Z(k))sAIVl(Z(k))
FRXETF V (o(k) = p, o(k™) =¢q) eQx0, p#
q, FEH R o >1 MO <p, <1, ffif3
Vo(2(k;)) < poVi(2(k7))
{Vl(Z(ki))S,ulVo(z(ki))
PAK TR R B U5 50 2 40 F 1) MDADT
gy

ToZTo = T r Ay -1<,<0) o)
10
* Iny,
< =
Ta<Tu ln(l +/\1) ()\1 >O)

Hp, 12T RS, WMDADT, 7, 2 FRE S, 1Y
MDADT, BR A VI 25K (9) e2)m—BUR B E
i, HARBOR SRR v,

EE1 FEEPEMIIHRRESEX () X T4H
EREB o >1.0<u, <1, -1<2;<0,0<A, <
1, WRAAEN FRFERE P, >0, P, >0, Y (p, q) e
xQ, H p##q, 5T AT

V(z(k+1))<(1+A,)V,(z(k)) (11)

P, <u,P, (12)
HInR O 250 MDADT 3 220 (10) B, B ot
B RSEA(9) R2R—BIREFRERN

ERR I8 Vo (2(k)) =V, (k) , 2V, (k)

2" (k)Pyz(k), p=0
_{yxwpﬂw>,p=1
B,A, =1+, peQ, SBIEFH ko, ky, by, oo,
kiy s iy oy By ar, 0y 32 [0, nT] E#Iﬂ)ﬁ%ﬁﬁﬂ%
M REN IR, BRAELERN X T ke [k,
ki), REMAK D) F1x(12) A
Vo (F)

& Xty Vs (hs)
<,U«a<ki>/_\a<k> ey, oty (k)
——i))‘u{ki 1)<k -k I)V(k N

(k—k) ¥ (ki=ki_1)
Aﬂ'(ki 1) Va(k 1)

N T & 5. i) Lyapunov PR

<oty Aotiy
<o tipboth - Aot
(ki_y)
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Cb=k) 3 Chi=ki_1) _ y (ky=kp) 5 (ky ko)
<II;. 1/'1’0'(k>)\a-(k) A (k1) )‘a(kl) X)‘auco)

(ko)
a'(/c)
4 ko =0, V(k)(k) = a(k)(k) X AR R AR
¥t B et 2= (10) MYIHRES A -

Noo(k, 0)  No1(k, 0) To(k, 0) ¥ Ty (k, 0)
Vo () <p, TR XA, A Va(O)(())
To(k, 0) Ty (k,0)
N +—— N, +
< 000<k, 0) a0 l01(/f, 0) Tal

XATO(k O)All(k O)V - (O)
= eXP{NOO(k,())lnI-Lo + NOl(k,O)lnl'Ll%

(oA ) PO x
(mﬁhﬂﬂmmmm;
< exp{ N0 ity + NovgropIngey | ¥'V, ) (0)

(13)

Hrp, T,(k, 0) BT RS S, WS e & 5,

T,(k, 0) BT REG S, PLPOE B EE, 0 <

ko < 1,0 <A, < 1 AT78EIH 5 H MDADT

o =L (10),

N01<k0>lnu1} y = max{(uior,), (uian,)}, WA

(k) < Ky'V,,(0)

EX B = g;g}z)xmm(P,,), B, = g;ier}/\max(P,),

A L = exp{Nop(k,O)lnﬂp +

(k)

15,
Billz(k) | < Vo-(k)(k> < L’)’kVU(m(O)
< Ly' - B, | 2(0) |
B u(-1) =0, & a=9§Ju

lx(B) I < l1z(k) || < ay* 2(0) ||
= ay' | x(0) |
Hy < 1, RERSHELERRE, I

3 Ao REEH HERIT

5|32 2 (Schur #h5|HH) XF T 45 & A X FR 46 B
A SHRIEEMSM: C J5E B,A + B'CB <0 % F

A B B

5 o A

513 X T4 LA W.D.E FlF(k),
Horbr WO RRAERE X FARE WL FT (k) F (k) <1

1]<0§E%[_ <0
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MAERE F (k) , A% W+ DF(K)E + E'F'D" <
0, Y HAVYBFAEZRE ¢ > 0, fi1§ W + ¢DD" +
e 'E'E <0,
5134 X TAEEEXFRAERE X, Y.(1 <
r) FIEMYERAERE S > 0, DL F AR AT
2 Z Z Zhhhh X;SY,,

i=lj= =

1=

2{ Zh h(X;SX, + Y SY,)
=1 j=

EE2 FEBEHEM TR R GRS (9) %
THENFEE o >1.0 <pu, <1,-1<1, <00
<A <1, BFAEMHRIEEFEEX,, p e 0, HlF

Y()i u&*/_ﬁi g > O, I = 1,"', r, ﬁﬁ%ﬂn—l\_%lﬁ%ﬁ
R4 5K (LMIs ) B 7,
'!p‘ii < O i = 1,...’ r
{ . p=0 (14)
Y, +¥, <0 i<jsr
-(1+A)X *
[ q o ]<0’ i=1,--',r,p=1
DX, -X,
(15)
_IU“X *
[ v ]<0, Vp#qel (16)
X, — X
/\'#"
- (1 + X)X, ¥ *
lI,ij = @OiXO +T0iY0] 3ibibiT - X, x o HX
EX, +EY, 0 - el

UDRI555 A2 MDADT 2%(10) I, B BRI 30 5
BERR(9) J2he i — SO OB RE 9, S50 026 5
K; = Yo/‘Xolo

R 2 Y A (0() = X b, AFRICEY)
BRGSO AR (1), 3134 717

EZZh

t=ll s

U(kﬁjppéa(k)ij -(1+A,)P, <0

(17)
XX (12) #1x (17 ) iz A Schur b5 #5
zzhh[_(1+/\P)Pp * 0
< b
#=lL ¥ o (R -P
Vpe (18)

[_”"P" *1]<o, Vp#qel (19)
1 P
4X,=P', X,=P,p,qe, EX(18) £
AP AR ISR diag(X,, I), 7E:X(19) &£/
PIL 53 ) e LASE B diag(X,, I), A4E=0(18) A=k
(19) 56 A

- (1 + A)X *
Z [ <0
Ll} pt/Xp _Xp
Vpe 2 (20)
-uX
[ Hae ]<0, Vprtqgen  (21)
Xq _Xp

F, AR (21) AT ALER(16)
Hp =1 Hﬁ,%w?’ié%@ R G T (9)

W, @, = &, AR (20) 7T LU A
r = (1 +21,)X,
h. 0, p=1(22
; ’[ b - X, S ¥ P (22)

pl

B, = (15) ez, 2(22) iz,
Yp =0, REAKEEM, REHAAER BEAL

I AZ I A8 S ORI E B AR B, =X (20) 7]

ﬁ%":

[— (1 +21y)X, * ]

@, X, +T,,Y, -X,

0 -
+ [D :IFi(T,k)[EiXO +EiY0j 0]

_ 04"
+ [EX, + EY, 0]TF3<T'k>[D]

<0 (23)
H, ¥, = KXo
LR, Fi () Fi(7,) <1, fREE513 3,
AEER(23) 5
- (1 +A0)X, ®
[&imxo + Y, - XO]

0 T
h +gi[~ ][o D'
D,

EX, +EY,)"

+6‘i1[( T Fly) ][EiX0+EiY0j]
0

<0 (24)
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iz Ffl Schur b5 |3, A4 (22) T ISR

- (1 +2y)X, * *
Y S hh| X, + LY, sDD' -X, *]
o EX, +EY, 0 -&l
<0 (25)

BRI, 2420 (14) Jisrit, X (25) o, IEEE,

[FIAE I, 2% R M A X R, 7R B 2
fili b, Ao HES.

Wit 1 FEEMEHEURARGEER z2(k + 1)
= @,,2(k), o(k) e Q, WTFLHERH R > 1.
0<u, <1, -1<2,<0,0 <A, <1, EHFEN
FRIEEHREX,, p e O, HIEY, U hrite >0, fif
PO L AR REA S 2 (LM ) J837

- (1 + X)X, e e
®,X, +T,Y, &DD" -X, = ] p=0
I

EX, + EY, 0 -&
(26)
-(1+1,)X %
[ N ]<0,p=1 (27)
b X, - X,
X
[ i ]<0,Vp#qe!) (28)
X, -X

Y0405 5 /£ MDADT = (10) i, % B it
LSRG R AR — B B E I, B 25 25
ZHK = Y, X,',

TERE e 1 IERT RS 2 2, 7R IR
YEULEA

R EE 1A E B 2 AT, WAR YT R S
MDADT 3 22 (10) , T AT AN R DI e R 555K (9)
(R Bk R AT AT MR R B R o AR
()2, BRI RBK , MAESEI T RIORTS S
BORaE R 2% o

fE55 1) ADT J7 ¥ RiLT A T RS — 4
ADT, i MDADT J5 i J& ik 4> F R G840 A g
f¥) ADT , A LT 7 , MDADT J5 ¥ 75 R 5 2 1
HA /NGRS R T mig U rass & 1
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4 BEWE

% BT BEALIN SE AR 22 A0 A E S e {8 S 42
R4, BISL RS S R BRI T
% (1) = %, (1)

{. () = g sinx, (t) — amix (1) sin2x, (1)/2 — acosx, (t)v(t)
= N 41/3 - amicos’x, (1)

(29)

Hrr, 6, (1) e (- w2, w/2) FRBEFHEXTAE
6] AL E R 5, (1) B ; 0(1) Fom
REEHIA. g =9.8 m’/s FEIMASE; M =
8.0 kg A/NERFE; m =2.0 kg HEAFHI T ; 21
=1.0 m HEFFHKE IJFHEAa = 1/(m+ M), %
WEmMEx(r) = [2,(2) ()]

S3AMEFH T-S BOIRIRI DL R MAb G R A 36
N FIRBIST AR 53 St B T 2 AL, SRS o AR 4R
AH N AR AY DL K A ST 3 H 1) 7 R BT RS i
R 2% DA R St 4 1 2%, E e A 28 9 il 4 A 4 o
RO
4.1 T-S EERAER

Mo, (1) A O SMHIE, A sin(a) = o
cos(a) =~ 1, HMBEBEMNE, Y (1) =+a/28, &
GERATERN, K, 2, (1) 7E + w/2 fHEH, A
sin(x, (1)) ~= 1l cos(x, (1)) ~ cos( +88°), H
R (2) AT, BN R 3 7 2R AL (29 ) 7T LU R
7K T-S SRR AY  FASDRI R A T

M 1 IF x,(¢) is about 0, THEN %(¢) =
0

Ax(1) + Bp(1), A, = [17 ot

oo,

[ )
-0.1765
FM 2 IF x,(¢) is about + w/2 (| al < w/2),
0 1]

THEN #(t) = A,x(t) + B,v(t), A, = [
9.36 0

o]
~0.0052""

RO T AR 2 B SRR B R ROk
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20 (1) +1,0 <x,(2) <T
e
hi (%, (1)) = ) il
() +1, - T <x,(t) <0
™ 2

hy (o, (2)) =1 = hy(x,(¢)) o W3 (3) AT,
#(29) AT LAPEERAR g —A> T-S BORIERL,

x(t) = Z{hi(xl<t))|:Aix(t) + By (1) ] (30)
4.2 ZeirEEE

L2, (1) TEPHE O SMHERS, A sin(a) =~ o
cos(a) =~ 1, MK(29)7E 0 s HHE Lttt

x(t) = Ax(t) + Bv(t)

Hoip, A = |

(31)

LS I

17.2941 0 - 0.1765

WAL AR IR FEE R T =0.04 s, g H
M 2 HIRFMSECHN o = 0, = 0.080, p, =
1.850, u, =0.550, A, =-0.116, A, = 0.700, [y
H(10) A8 7 = 4.9894 7 = 1.1267, % T Lk
) T-S BRI B B X (30) , i 5 € B 2 SR A LMIs
K(14) ~ (16), AT 4. K, = [114.356 25.864
0.064], K, = [182.977 46.632 -0.079],

YT BRI (31) , Sl HE S 1
ki IMIs =X (26) ~ (28), ] #4: K = [69.3696
16.6809 0.5031],

R RGETRBEINERE 7, = 70 + 7 €
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Switching stabilization for nonlinear networked control systems

with delays and packet losses

Zhang Qi , Liu Bin™
( " Engineering Research Center for Metallurgical Automation and Measurement Technology of Ministry of Education,
Wuhan University of Science and Technology, Wuhan 430081 )
( ™ Hubei Province Key Laboratory of Systems Science in Metallurgical Process, Wuhan 430081 )
Abstract

Aiming at nonlinear networked control system (NNCS) with bilateral network-induced random delay and pack-
et dropout, this paper studies the stabilization of the system by using model-dependent average dwell time
(MDADT). Takagi-Sugeno (T-S) fuzzy model is employed to represent the nonlinear controlled plant. The
switched system approach is utilized to treat the packet dropouts and the random delays in the system are described
as uncertain parameters. Based on these methods, the networked control system is modeled as a discrete-time fuzzy
switched system model with uncertain parameters. Furthermore, the exponential stability condition for the state of
the fuzzy switched system is obtained by using the combination of slow switching MDADT method and fast switching
MDADT method. Finally, a series of nonlinear invert pendulum simulation experiments illustrate the effectiveness
of the proposed method and prove that the proposed fuzzy controller based on T-S fuzzy model can stabilize the sys-
tem in a greater state range than the linear controller based on linearization.

Key words: nonlinear networked control system (NNCS) , T-S fuzzy model, switched system, mode-depend-

ent average dwell time ( MDADT)
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