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Abstract: Nonlinearity and uncertainty make it difficult to control systams in practice A fuzzy control schene is
proposed for nonlinear processes Fuzzy linearized sub-processes are used and connected to structure the whole
nonlinear systen. The fuzzy control of nonlinear system is fulfilled according to synthesis of fuzzy sub-models
Stability proof and smulation show the effectiveness of the presented algorithms

Key words nonlinear system; fuzzy model; local linearization; global stability

, [3]

[1.2]

T akagi-Sugeno ; '

1 2003-12-09; : 2004-06-17.
(1957—), , , , ; (1942—),

1163



19

2
T-S
i , r
If z:(t) ispnand  and zp (1) is i,
Then x (t) = Aux (t) + Aax (t-
T(1) + Biu(b), (1)
y(t) = Cux (1) + Cax(t- T(1), (2
x(t) = HAY,t [0,7, 7)< T (3
D Hij x () R ;u(t)
R" sy RY Au,A2,B,
Cui, Cai 0r If-T hen
zi(t), Lz (1) ;T ()
< T(i= 12 ,r) : Ht)
[0,T] )
(x (1), u(t),
x (t) =

ZrWi(Z(t))[AliX (1) + Aax(t- T(t) + Biu(t)]

Zrlw i(z(1)

Z hi(Z(t))[A ux (t) + Aax(t-

(1) + Bu(t)], (4)
y(t) =

le i(z() [Cuix (t) + Cax(t- T(1) ]

Zrlw i(z (1)

r

Zl hi(z (t)) [Cuaix (t) + Cax(t- T(1) ] (5)

z(t) = [za(t),z2(t), ,ze(D)],
wi(t) = DVij(Zj(t)),
hi(z(p) = —alz@)
lej(Z(t))
cza(t), L,z (V) ,
u(t), 4 (5

;i (z; (1) zi (1)
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ij wi(z(t)) = 0,i= 1,2, ,r,

eri(z(t)) > Ohi(z(t) = 0i = 1,2, ,r,

Zrlhi (z(9) = 1

r

x(t) = Zlhi(z(t))[A ux (1) +

Aaix (t- 'lT(t))] (6)
, Takagi-Sugino
: [4]
L yapunov
L yapunov :
r s,
ATP + PA1+ P+ PAZSALP < 0,
P>s Yi=12 ,r (7)
(7) L yapunov
, L yapunov
V(x()) = x"()Px(1), (8)
P 0 O,
all x()I < v x@®)) < Al x@®I %2 (9
= Ain(p), &= Zax(p). (8)
L yapunov V (x (1)

V (x (1) =
Zr hi(Z (t))[XT(t) (ALP + PA li)X(t) +

2" ()PA2x (t- T(Y))]<

r

Zlhi z@®)[x"(t) ALP +

PA 1+ PA2SALP)x (1) +
x(t- T())Six(t- w())]<

r

Z hi(z()[x" (1) AP + PAL +

PA2SAZP)x (1) + V (x (t- T(1))] (10)
6 v

> 1, V(- ) <VvXx(®),6 [oT],

vV (x (1) <

r

z hi(z(t)[x" (1) ALP + PAL +
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PA2SAZP)x (t) + W (x (1) ] (11)

O(v) = AP + PAu+ PA2SALP + VP < O,

(12)
i,V (x(1)< 0
. 1} VJ
vz 1+ O , i o(v)
<0
, T-S , r
P
L yagpunov
3
(8) .
L yapunov

[4.5]

If Zl(t) is pin and and z, (t) IS Uip,

Thenu(t) =- Fx(t),i= 1,2, ,r (13
Tu , X , F
_ZWi(Z(t))FiX(t)
u(t) = - =L ; =
ZWi(Z(t))
- Zl hi (z (1)) Fix (1). (14)
x (1) =

3 mz®)n O [As-

BiF)x(t) + Aax(t- T(t)]=

Zr hi(z(1) [Gix (1) + Aax (t- T(1)]+

Zlhi(z () hj(z(1) [ (Gij + Gji)x (1) +

Aax(t- T()) + Aax(t- w())], (15)
Gij= Ai- BiF.

(15) , x> 0,Si> 0,Y;

Si> X,
XAL+ Aux - BiYi- YIBI +
X+ A2aSA% < 0, (16)
XALi+ Aux + XA - Ayx - BiY;-
YB{- BjYi- YB+ 2x+
AZiSiAL' + ASA Ej < Q (17)
(16) (17) L ygounov

[4] (16) (17) (17)

Fi= Yx Yi= 1,2 ,r (18)
(18) F (14),

2

L yapunov (8,

vV (x () =

Zrl Zrlhi(z (0)hi () [x" () (GIP +
PGi)x (t) + 2" (YPAzx (t- T(t))]=
Zrl h? (z () [x" (1) (GIP + PGi)x (t) +
2x"PAax (t- T(1))]+

Z lh?(z ) ZW){x" D[ (Gi+ G)'P +
P(Gi+ Gpi)x(t) + 2x" (1) PA 2ix (t-
(1) + " (OPAax(t- T(1))} <

Zrl hi(z (1)) [x" (1) (GiP + PG+

PA2SAP)x (1) + x"(t- T(1))Si % (t-

()] + -Zlhi(z(t))hj )X ([ G+

Gi)'P + P(Gij+ Gj) + PASAZP +
PA2SAZPIx (1) + x"(t- T(1))Si x(t-
() + x'(t- T())S) x(t- T(Y)} <
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Zr h? (z(t)) [x" (1) (GIP + PG+
PA2SAZP)x () + V (x(t- T(1)))]+

iZlhi(z(t))hj MW" (D[ Gy + Gi)P +
P(Gi+ Gji) + PA2SAZP +
PA2SAZPIx (1) + V (x (t-
(1)) + VvV (x(t- (D))} (19)
V(- 8)<wx(®), 6 [0
T,

vV (x(D) <

Z h2(z(9) [x" (1) (GIP + PGy +
PA2SALP + vP)x ()] +

Z 1hi(2 ) hiW)x ([ (G +

Gi)'P+ P(Gy+ Gji) +
PA2SAZP + PASALP + 2vP]x (1). (20)
(20)
XGh + Gix + vX + A2SA 5 < 0,
x(Gi+ Gji) + (Gj+ Gj)x + 2vx +
A2SAL+ A2SA% < 0,i< j,

vV (x (1) < 0, (20)

-1

) L yapunuv P=x">0
r Si> 0, Si> pt

(k vy (k) ),
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