NI ST ] &

63g-Ll> gLaULS a5 g 49

L dlie ayld Olgis

T-S636 ooy 3 ooliiwl b (g S ddye slo dilolw Audad JRS

e udSO) (i
Adaptive control of nonlinear fractional-order systems

using T-S fuzzy method
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Conclusions 5

In this paper, the problem of control and stabilization of uncertain non-autonomous fractional-order systems is inves-tigated.
First, the intelligent Takagi—Sugeno (T-S) fuzzy

models with if-then rules are constructed to represent the system dynamics. Then, an adaptive approach is adopted to estimate
the unknown parameters and uncertainties of the system. Subsequently, based on the T-S fuzzy control technique and
Lyapunov’s stability theorem, linear-like

control rules associated with some gain matrices provided to ensure that the system states will approach to zero as time goes
suinfinite. After that, the developed controller is applied for stabilization of a large class of fractional-order non-autonomo
ehsystems. Two numerical examples are also presented to validate the analytical results of the article and to illustrate that t
ppliedadesigned adaptive schemes are feasible in real world applications. It is worth to note that the results of this paper can be
f havingofor control of real fractional-order systems, such as fractional-order electrical circuits and mechatronic devices, in spite
limited knowledge about the time-variant and time-invariant parameters of the system. Extending the results of this paper for
.design of T-S fuzzy controllers for fractional-order systems with input saturation remains as the future work of the authors
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