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In this paper, we consider the problem of identifi-
cation of discrete-time, single-input-single-output
linear time-invariant systems. The prior infor-
mation about the unkown plant is that it be-
longs to a certain set of LTI systems. The plant
will be identified using input-output experiments,
where the input can be chosen freely and the ob-
served output is corrupted by an additive distur-
bance which is assumed to be bounded and has
low-correlation. This set of disturbance includes
uniformly bounded sequences that satisfy a time-
averages correlation condition. The motivation for
using such a disturbance set is that the distur-
bances resemble stochastic white noise processes.
In particular, a white noise signal belongs to this
set with high probability if the bound on the cor-
relations approaches zero at a certain rate. Also,
given any stable linear time-invariant system, the
variance of the output for a white noise input is
given by the Hy norm of the system. It turns out
that the 3 induced norm of any stable LTI system
over the above set of inputs approximates asymp-
totically (in a precise sense) the Hy norm of the
system.

This paper analyzes the problem of worst-case
identification in the presence of the above set of
disturbances. Several results are shown. Firstly,
we show that the worst-case diameter of uncer-
tainty (which provides an upper bound on the
worst-case error) decreases to zero as the corre-
lation bound approaches zero. Here the correla-
tion bound is assumed to be arbitrary and not
dependent on the length of the experiment. Next
we compute sample complexity of identification of
FIR systems in this setting and show that for ev-
ery finite non-zero correlation bound, the length
of the input required to get within a factor of the
optimal error is exponential in the number of pa-
rameters to be identified. A lower bound on the
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sample complexity is derived that depends on both
the allowable error and the correlation bound.

Finally, we exploit the fact that the correlation
bound can be allowed to be a function of length
of measurements with out sacrificing the fact that
the disturbances contains white noise. We show
that the radius of uncertainty can be reduced to
zero for certain model sets under this setting. Fur-
thermore, the size of the input required to reduce
the uncertainty set to an a priori assigned number
is polynomial in the size of the parameters. More-
over, the procedure works for all cases considered
in the classical stochastic set up. Thus these re-
sults parallel the standard stochastic results with-
out any probabilistic assumptions. Instead of get-
ting confidence intervals, one gets hard bounds on
the error, and the complexity is not much higher.
The pertinent literature can be found in the fol-
lowing references.
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