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ABSTRACT:

Robot manipulators are nonlinear multivariable systems with high couplings and various
uncertainties. Although, adaptive and robust control methods are suggested to overcome the
uncertainties including parametric uncertainty, un-modeled dynamics, external disturbances and
discretization error, they face many challenges because of the complexity in robot dynamics. A
fuzzy system can be used as a universal approximator for any nonlinear system. This feature has
been efficiently used to design the adaptive fuzzy controllers. Adaptive fuzzy control systems are
designed based on guaranteeing stability. Since practical implementation of the control law is
carried out using digital processors, designing a discrete-time adaptive fuzzy controller for robot
manipulators based on the voltage control strategy and proposed control systems stability analysis is
suggested in this paper. In this paper, a new method is developed for compensating the
approximation error of the fuzzy system which does not needed integration of tracking error.
Moreover, the proposed discrete-time adaptive fuzzy with position feedback control law requires
feedbacks of joint positions only. On the other hand, the fuzzy system approximation error and the
discretization error are well compensated for asymptotic tracking of the desired path. The proposed
robust Adaptive Fuzzy control law is simulated on an articulated robot. The simulation results show
that the tracking error is negligible and the value of the second joint tracking error with the highest

error at the end point of the simulation time is about 10° radians. The parameters are well matched
and the motors behave well under the maximum allowable voltage.

KEYWORDS: Discrete time control, asymptotic tracking, adaptive fuzzy estimator, voltage control
strategy, robot manipulators.
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