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The lecture gives a survey of errors-in-variables methods in system identification. Background and
motivation are given, and examples illustrate why the identification problem can be difficult. Under general
weak assumptions, the systems are not identifiable, but can be parameterized using one degree of freedom.

Examples where identifiability is achieved under additional assumptions are also provided. Such examples
include modeling the noise-free input and the measurement noises as ARMA processes. Another possibility
is to use multiple experiments, where some conditions on the different experiments have to be imposed.

It will be described how an Cramer-Rao lower bound for the parameter estimates can be computed, and
how different estimators may be classified.

A number of approaches for parameter estimation of errors-in-variables models are presented. The
underlying assumptions and principles for each approach are highlighted. Approaches covered include the
instrumental variable estimator (based on Yule-Walker type of equations, or more sophisticated versions);
various bias-compensating methods, where the linear least squares normal equations are complemented with
a few more equations to handle the noise contributions; the so called Frisch scheme, applied for identifying
a dynamical system; total least squares approaches; prediction error and maximum likelihood methods; and
methods designed for using periodic data.

The lecture is primarily based on [1].
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