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Abstract:

In this thesis, we have decided to design a suitable controller for a flexible joint to achieve desired
performance by combining between classic and intelligent controllers. We will discuss and implement
hybrid and classic controllers such as: Fuzzy-Sliding Mode, Fuzzy-BackStepping, RBF-Sliding Mode,
Fuzzy-Lyapunov and Input/Output Feedback Linearization. All these methods can be used for all nonlinear
plants generally and are not restricted to flexible joints. The benefits of chaos synchronization with
mechanical systems have led us to an innovation in this project. We have two desired outputs, one is
tracking and the other is chaos synchronization. To achieve these requirements at the same time with only
one input signal is difficult. Hybrid controllers are beneficial tools for solving this problem. In addition,
chaos synchronization of deflection state variable of system results to oscillation restriction in limited
bounds. Also it injects high ranged frequency data into the system and it is suitable for identification.
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