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ABSTRACT. Periodic disturbances occur in several engineering applications, especially in
data storage systems. Although these disturbances are random, they are commonly treated
in the literature as deterministic. We present an adaptive control approach for DC motor
systems with a periodic stochastic disturbance whose frequency and magnitude are both
random variables. The adaptive control is the sum of a nominal control and a corrective
control. The nominal control is derived using a nominal model without disturbances while
the corrective control is constructed from a model including a disturbance using Lyapunov
stability theory. We tested our approach using computer simulation and experimental
implementation with DSP and programmable system-on-chip (PSoC). Our simulations
and experimental results show that the proposed control methodology is practical and
compares favorably with published approaches.
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1. Introduction. Undesirable periodic disturbances occur naturally in rotary systems
such as electrical motors and generators. An appropriate control scheme is typically
needed to eliminate the effect of such disturbances. Researchers have proposed such
controllers for data storage devices, such as hard disk, CD ROM, or DVD in computer
systems [1-3], as well as for vibrations in mechanical control systems [4,5].

To date, most of the work on periodic disturbances has considered deterministic dis-
turbances [6-8]. Usually, various estimation methods have been proposed to predict such
disturbance model in which phase and frequency are estimated. In practice, periodic
disturbances are typically random due to noise and furthermore time-varying in that its
phase and frequency are feasibly arbitrary according to change of system environment.
Systems with such stochastic dynamics cannot be handled by deterministic analysis and
design approaches, thus more efficient control scheme should be required to overcome the
problem.

This paper presents a novel adaptive control approach for DC motor systems with a pe-
riodic disturbance whose frequency and magnitude vary randomly within known bounds.
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