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Design of a Digital Robust Control
Using Observer for Manipulator
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ABSTRACT

This paper is concerned with the design of a robust digital controller using reduced-order
observer on a robotic manipulator under the disturbance. In most cases of robotic manipulator,
since all state vectors are not measurable, the unmeasurable state vectors must be estimated or
reconstructed. Other problems are caused by the nonlinear element like as nondifferentiable Coulomb
friction, disturbance due to the gravitational pull, and the torsional spring effect of a link between
the drive motor and the manipulator arm. The controller is based on feeding back the observable
variables and the estimated state variables which are generated by the observer, and augmenting
the system by additional discrete integrators. The feedback gain parameters are obtained by first
applying the optimal control theory and then readjusting the feedback parameters to eliminate the
limit cycle by using the Describing Function for nonlinear hybrid system,
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Fig 1. Robot drive system with flexible joint
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