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Observer-based indirect adaptive fuzzy sliding mode control

with state variable filters for unknown nonlinear dynamical systems
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5. Conclusions

In this paper, we have proposed a method for designing an observer-based indirect adaptive fuzzy
sliding mode controller with state variable filters for the control of a certain class of unknown nonlinear

dynamic systems, in which not all the states are available for measurement. We first construct the fuzzy
models to describe the input/output behavior of the nonlinear dynamic system. Then, an observer is

employed to estimate the tracking error vector. Based on the observer, a fuzzy sliding model controller is

developed to achieve the tracking performance. By passing the observation error vector to a set of state
variable filters, a filtered observation error vector is obtained. The free parameters of the fuzzy models

can be adjusted by the adaptive laws, based on the filtered observation error vector and the Lyapunov
synthesis method. With the proposed control strategy, the stability of the overall control system can be

guaranteed. The simulation results show that the proposed control strategy can turn in a good tracking
performance and is robust against the external noise.
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