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Abstract: This paper is concerned with the non-fragile guaranteed cost control problem for a class of nonlinear time-
delay systems described by T-S fuzzy model. The objective is to design a more relaxed non-fragile guaranteed cost state
feedback controller via the parallel distributed compensation (PDC) approach such that the closed-loop system is asymptot-
ically stable and the closed-loop performance is no more than a certain upper bound in the presence of the additive controller
gain perturbations. A sufficient condition for the existence of such non-fragile guaranteed cost controllers is derived via
the linear matrix inequality (LMI) approach. The design problem of the non-fragile guaranteed cost fuzzy controller is
formulated as an LMI problem, which can be efficiently solved with the existing convex optimization techniques. Finally,

the simulation results demonstrate the effectiveness of the proposed method.
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Model Rule i:
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T
iy =—0.123(t) — 0.0125z, (t — 4)—
0.0225(t) —0.6723(t) —0.125(t — 4)— a7
0.005z5(t — 4) + u(t),

ZL‘Q(t) = T.

)
K
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Model Rule 1:

IF x5(t) is M;;, THEN
#(t)=A1x(t)+ Arax(t—4)+ Biu(t) + Biau(t—4),
Model Rule 2:

IF x5(t) is Mo, THEN
&(t) = Agx(t)+ Agqx(t—4) + Bou(t) + Bagu(t—4).
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4 | 0125 —0.02]’
1 0
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9 9
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Fig. 1(a) Response of z;(¢) with the non-fragile controller
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