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Abstract: The T-S fuzzy model is used to gpproximate a class of nonlinear uncertain tine-delay systens, and the
nonlinear system is fuzzirized into local linear systans The sliding mode controller is designed to make the fuzzy
system global stabe based on theL yapunov stability theorem, and the controller is suited to the systam w ith matched
or unmatched uncertainty. Simulation result of the T ruck-T railer model show s that the designed method possesses
the feasibility and validity.
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r
R: If Bisuarand and 6 is uip,

Thenx(t) = Au+ Mu)x(t) + Aax(t-
T(t)) + Biu(t) + hi(x,t),

i= 1,2 ,r (1)
‘R’ [ e X (1)
R" ,u() R" A
B 8G=12 ,p)
, DA g , hi
,T() < T , ()< B< 1
r T-S

r

X(t) = Zlhi(e(t))[(Ali + AAli)X(t) +

Aax (t- T(t)) + Biu(t) + hi(X,t)].
(2)

h@=—20_ g Zrlhi(e) -1

le,- C) }

=Br=8B, Bi(i=

1 Bi=B2=
1,2, ,r) )
2 CB .
M 1 hi (i
=12 .,r)
M1i(x) = B M1(x), hi(x,) = Bhi(x, 1.
(3
Mi(x)  hi(x, 1
I M)l € Y Il Rk, < Y (D), i= 1,
2, , I (IJAA1I ,Lljh‘ .
4 U= max{Wn,i= 1,2, ,r}, V=
max{¥w,i= 1,2, ,r}
3

r

x (t) = Zlhi(e) [Aux + Aax (t- T(t)) +

B M ux () + Bu(t) + Bhi] (4)
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L L,

ido+ 2a2a< o2axa+ of 252, 0> Q (5)

ol12]
HT(WH () < Y,¥> 0, €> 0,

LixoH () 2Zs+ 28H T () 2221 <

Y2202 + € 252 (6)
(4),
1 X,0Q Yi,
XAL+ AwX - BiYi- YIB!+
A2XQ XA L+ 1_1_BQ < Q (7)
{s= ® PB);]BTPX, ®
S={x R"B Px= 0L
P= X1

r

- Z hi(B B'PB) B "PA ux (1) -

r

Z hi(@ B"PB) BTPAx (t- T(1)) -

Bis- Besgns- [Unll x (DI + (D) ]sgns
(9
B B . (9)
(4)
o1 (4)
(9) : S,
2 (9)
1. s (4)
(9) ,
s= B'PB) B'Px=
Zr hi(6) B'PB) B 'PA 1ux +
Zr hi( B'PB) B 'PAx (t- T) +
u(t) + Zr hi (0 [Kux + hi] (10)
(9 (10),
S= - BlS- stgns- [(IJAA" x (O +
U (1) ]sgn s+ Z hi (6 [2A ux (1) +
hi(x,t)] (12)

sSs< 0
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s's=

- Bs's- Bes'sgns- [Vl x (DI +

Lljh(t) ]sngn s+ STZr hi(@ [Klix (t) + h_u] =
- Bl sl - Bzi Is |- [Ynll x()I +

ho1y |s | + stlhi(e)[Klix(t)ms

- Bl Sl - Bzzl |s | (12)
s's< Q (13)
(120 (13
2

vix () = x"()Px (1) +

1—_17[ X (@sx(@da (14)

P=X '>0S=PQP. Ki= YX 1,
1 (4 v
vix (1) =

1
X'Px + X'Px + T

1- Bx SX -
1l- T+ _
1- g (t- DsSx(t- 9= <
Z hi(G)XTP(A WX + XATi+ AaXQ XAj -
1

-1

o T T
BYi- YIB'+ - ﬁQ)Px. (15)
1 (7 v< Q
s .O
1 (7
A1X + XAli- BYi:-
o T 1 A 2X
YiBT+ T BQ < Q (16)
XA 3 - Q
(16) M atlab LM |
Mli ]
M 1= HFE, FIFi <
I,H E hi (x,

t)
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2 X,Q Y
XALi+ AwX - BiYi- YIBI + AaXQ XAZ +
PHH T + 'g:XETEX + ?1_BQ< Q (17)
u=

r

Z hi(6) B'PB) B PA 1x (t) -

r

Z hi (6 (BTPB)- B TPA 2x (t- 7)) -

Bis- Pesgns- [ B'PB) B'PI x
FHITENN x@®I + Y%()]sgns,  (18)
B B . (18)
(4) :
1
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X (1) = - afoxl(t)- (1- a) thfoxl(t-

D+ ?ﬁu(t) + Q 1sin t,

= haw+ (- a) thExl(t- 9,
x3(t) = ltao_sin(xZ(t) + afxl(t) +

(1- a) fxl(t- 1)

l= 28 L =055 t=20, to= Q5
v=- 10, d= 10t/m a= Q 7

Ry If O= x2+ agL_Lxl(t)+ (1- a) x

gL_LX1(t-

Then
x(t) = Aux(t) + M ux(t) + A x(t-
T + Bw(t) + Bihi(1);

T) isabout O,

Rz If 8= x»+ a;L_txl(t)+ (1- a) x

vt
.

Then
x (1) = Aax (1) + M ax () + A 2x(t-
T + Bau(t) + B2ha(t).

x1(t- 7T) isabout mmor - T
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Sa, 00
vt
Aun= aLto 0 0O,
222 =
aALL vt 0
L A to to i
i _
- (1- a)Lto 0 0
Nt
A= (1- a)LtO 0o O,
272
L (1- a)z_to 0 q
i _
) aLto Q 0
_ Vi
A= aLto 0 0,
dv’f  dvf
_az_to to q
i _
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_ ) i
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aa
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0 0
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