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This paper examines the problem of minimum variance tracking of unknown but constant ARMAX
systems, under fairly standard assumptions (including the positive real condition on the noise polynomial).
The goal therefore is to ensure by means of an adaptive controller that the output of the system tracks a
specified reference trajectory y∗(t) with minimal averaged squared tracking error. The adaptive control
law used is based on a parameter estimation algorithm of the stochastic gradient type. The following
main results are established: (i) The adaptive controller minimizes the average squared tracking error.
Thus it is self-optimal; (ii) If y∗(t) is sufficiently rich then the parameter estimates are strongly consistent.
Thus the adaptive controller is self-tuning (i.e. it converges to the optimal controller); (iii) If y∗(t) is a
linear combination of a constant level and since waves then result (ii) holds under weaker requirements of
sufficient richness; and (iv) a lower- dimensional adaptive controller is proposed for the case when y∗(t)
violates the sufficient richness conditions of results (ii) and (iii), and shown to be self-tuning.
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