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ABSTRACT

In this paper, the problem of designing a feedback
controller for a robotic manipulator, which is activated by a
D.C. motor through a gear train and a flexible shaft or
chain, is considered. When the response of the closed
loop control system is relatively slow, a satisfactory
controller may be designed as a PID controller. As the
speed of the control system increases, however, the
spring effect of the linkage becomes profound, and as a
result, the transient response exhibits a substantial
oscillation. To eliminate this oscillation, it is necessary to
design the controller based on at least a fourth order system
model. This, in turn, requires the feedback of the entire
state variables. In practice, however, only the position of
the manipulator and the velocity of the motor are readily
measurable., The state variable reconstruction method or a
state observer cannot be used because of the system
nonlinearities such as the Coulomb frictions. In this study,
an alternative controller, which 1s based on delayed
feedback of the output variable only, is proposed, and a
successful delayed feedback controller is designed and
implemented on an actual experimental manipulator.
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