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چكيده:

در اين پايان نامه، كنترل تطبيقي چند مدله مبتني بر مد لغزشي براي كنترل سيستم بازوهاي ربات ارائه شده است. به طوریکه روش کنترل چند مدله برای ایجاد قسمت کنترل معادل استفاده گردیده است. این امر موجب کاهش تلاش کنترلی و خطای حالت گذرا می شود . همچنین به منظور حذف لرزش از سیگنال کنترلی، سیستم استنتاج فازی و شبکه های عصبی جایگزین قسمت ناپیوسته سیگنال کنترل مد لغزشی کلاسیک می گردند. به منظور حذف نياز دانستن باند بر روي عدم قطعيت، روش تطبيقي براي بهنگام سازي بهره كنترلي با استفاده از روش لياپانوف ارائه شده است. همچنين برای نمايش كارايي روش کنترلی پیشنهادی، عملكرد اين كنترل كننده در يك موقعيت عملي استفاده از ربات  شبيه سازي گردیده است.
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Abstract:
In this thesis, an adaptive multi-model sliding mode controller for robotic manipulators is presented. Robotic manipulators are highly nonlinear, highly time-varying and highly coupled. There always exists uncertainty in the system model which causes unstable performance in the robotic system. Therefore, the systems are complex systems and in general very difficult to be controlled. Although the classical sliding mode control scheme provides a systematic approach to the problem of maintaining stability in the face of modeling imprecision and uncertainty, it has important drawbacks limiting its practical applicability; chattering and large control authority. Moreover, in order to guarantee the stability of the sliding mode control systems, the boundary of the uncertainty has to be estimated. Therefore, much research works have been done to use soft-computing methodologies such as artificial neural networks and fuzzy systems in order to improve the performance and remedy the problems met in practical implementation of sliding mode controllers.
In this thesis, the combination of neural network, fuzzy systems, sliding mode control and multiple models control are used for controlling the robotic manipulator with robust characteristics. This is accomplished in such a way that the multiple models approach is used to construct the equivalent control of the sliding mode control signal. The use of multiple models approach offers more robustness and reduces both the control gain authority and tracking error of the transient state. In other side, the discontinuous part of the control signals in the classical sliding mode controllers are substituted by single-input single-output RBF neural networks or fuzzy inference systems, which are nonlinear and continuous, to eliminate the chattering phenomenon. To relax the requirements for the knowledge of upper bound of the uncertainties, the weights of the hidden layer of RBF neural networks or center of membership function in the then part of fuzzy systems are updated in an on-line manner to compensate the system uncertainties and to guarantee the stability of the overall system without having any prior knowledge of the system uncertainties. The adaptive law is designed based on the Lyapunov method and mathematical proof for the stability and convergence of the overall system is provided. Moreover, to demonstrate the effectiveness of the proposed approach, a practical situation in robot control is simulated.
Key words: Sliding Mode Control, Adaptive Control, Multi-Model Control Approach, Fuzzy Systems, Neural Networks, Robotic Manipulators.

