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ABSTRACT

This research presents an investigation on impedance control for flexible structure mounted
manipulator (FSMM) in order to study the effects of control parameters on the behavior of the closed-
loop system. In this study, system equations of motion under impedance control were derived. The
system behavior was studied via computer simulation and the results were confirmed with the
experiment on a robot prototype.

The performance and stability of the system under impedance control which were affected by
the impedance parameters M/ , , B, and K, were analyzed. The impedance parameters were chosen
according to stability criteria for rigid manipulator with rigid base and the behavior of this controller
as applied to FSMM was observed. It was shown that the chosen impedance parameters did not
guarantee stability for FSMM. In terms of performance, it was shown that by increasing®,, the
desired natural frequency, the tracking time is decreased.

In the stability analysis, a 1 DOF FSMM under contact with the environment was modeled.
From the result of the simulation, it can be concluded that the ratio between the actual robot inertia

and M ,, the parameter K,, and the mass of the base,M ,, have effect on system stability



Specifically, 1) for the robot with large mass, the selection of M, should be small; 2) Increasing
K , or the mass of base, M , , can help extend the stability range.

Finally, this research proposes an impedance controller which takes into account the states of
the base. As compared to the typical impedance controller, the new controller provides larger area of

stability over the values of design parameters.



