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Optimal Fuzzy-Adaptive Controller Design for Manipulators with
Flexible Links

O. S. Mosavi and M. Farrokhi
Faculty of Electrical Engineering, Iran University of Science and Technology, Tehran, Iran

Abstract: This paper presents adaptive neuro-fuzzy controller to control the position of
manipulators with flexible links. The main advantage of this controller is that there is no need for
differential equations of the system in closed-form. Moreover, since the controller is trained on-line, it
can adapt itself to the changes in the system parameters and measurement noises. Simulation results
show that the proposed method is more robust as compared to the non-adaptive control schemes such
as the computed torque method. In addition, due to the adaptability property of the proposed
controller, it can be constructed with less number of membership functions for inputs and output of
the controller as well as fewer fuzzy IF-THEN rules as compared to the fuzzy-Mamdany controllers.
Stability of the proposed controller is shown using the Lyapunov method and singular points of the
robot.

Keywords: Flexible links, Fuzzy-adaptive controllers, Singular points, Gradient descent, Lyapunov stability.
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