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Abstract: The robust fuzzy control problem is addressed for nonlinear systems in the presence of parametric uncertainties
and the state variables unavailable for measurement. The Tagaki-Sugeno (T-S) discrete fuzzy model system with parametric un-
certainties is adopted for modeling the nonlinear system and establishing fuzzy observer. Sufficient conditions are derived for ro-
bust stabilization in the sense of Lyapunov asymptotic stability and are formulated in the format of matrix inequalities . Sufficient
conditions for the existence of fuzzy state feedback gain and fuzzy observer gain are derived through the numerical solution of a
set of coupled linear matrix inequalities (LMI) .
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R¥:IF z/(2) is M{ and z,(¢) is M3, *-,and z,(¢) is M},
THEN x(t+1) = [A;+AA; Jx(2) +[ B;+AB; Ju(t),
y(t) = Ca(e),(i = 1,2,",q).
(1)
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A M REMES 2(1) = [5(0),50), -,
z,(t) " RIS & IR ERE;x(1) ER" R
REEE;u(t) € R™ REWWAFE; y(1) € R
EWtiEE; A € R, B, € ™" M ¢, € R 4
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[A4; AB]] = DF(t);[E;; Ey] (2)
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x(t+l) =

53#i(z(t))[Ai+AAi]x(t)+[Bi+ABi]u(t)],

y(t) = iyi(z(t))cix(z).
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pia(e) == Gy = TT M),
2 (z(2)) =

w;(2(t)) =0, Z‘fwi(z(t)) >0,i=1,2,",q
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IF z,(t) is M{ and z,(t) is M3,**-and z,(t) is M},
THEN £(t+1) = A;2(8)+Bu()+ Gy (t)-p(t)],
p(t) = C;2(t),(i = 1,2,-,q).
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ﬁ(t+1) = i#l(l(l))[Alf(t)"l—
Bu(t)+G(y(£)-2(tN], (5)
7(6) = Dm0 Calo).
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(Robust output feedback control of discrete
T-S fuzzy models)
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e(t) = x(t) - £(1). (6)
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u(t) = - E#, (zG)) K (), (7)
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x(t + 1) =

5‘_1 5‘4 #i(z(t))#j(z(l))[Ai +AA1—(Bi +ABi)I(}]x(t)+

H
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piz(8))pi(2(2) )(B; +AB;)e(t), (8)

—_

o(t) = qu Eq_:ﬂi(Z(t))#j(Z(t))(Mi—ABin)x(t)+

ifq‘_‘ (2(£)) pi(2(2))(A;- GC;+OBK;) e(t).

(9)
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iE & Lyapunov lR¥
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(14)
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202020 20 g™ (O [ A; + A4; - (B; +

i=1 j=1 k=1 I=1
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g q q 4
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q
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AB)Ke(t) - s7(2) Pix(t). (15)
ia Hy = A,: + AA, - (B,, + ABL)I(J, mu

AV (x(1)) <
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