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Rejection of Vibrations with Unknown Frequencies
using Robust and Adaptive Feedback

LECTURE ABSTRACT

The suppression of unknown narrow band disturbances with time-varying characteristics has many
industrial applications. The narrow band disturbances get mixed up with broadband noise of lower
amplitude and usually appear at the output of the system. The objective is to use feedback to
attenuate or reject the narrow band disturbances without amplifying the broadband noise. In this talk
we present the design and analysis of an effective robust adaptive scheme that rejects the narrow
band disturbances whose characteristics can change with time without amplifying the output noise and
in the presence of plant unmodeled dynamics.

The techniques used include an overparametrized robust adaptive filter that provides enough freedom
to adaptively search for parameters that achieve both objectives namely disturbance rejection and
guarantees no noise amplification. In addition, it includes a feed forward filter to increase the gain of
the system over the frequency range of the narrow band disturbances and therefore allow the zeros of
the plant to be closer to those of the internal model of the disturbance without sacrificing performance.
The problem of rejecting the unknown narrow band disturbance when the plant model parameters are
unknown or change with time is solved in the case of minimum phase plant models by using a different
feedback control structure that is based on adaptive pole placement control. The results are developed
for SISO and MIMO LTI systems both in discrete and continuous time domain. Simulation results based
on a model of a laser beam device are used to demonstrate the results.
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