
ERRORS-IN-VARIABLES METHODS IN SYSTEM IDENTIFICATIONTorsten S�oderstr�omDepartment of Information Te
hnologyts�it.uu.seThe le
ture gives a survey of errors-in-variables methods in system identi�
ation. Ba
kground andmotivation are given, and examples illustrate why the identi�
ation problem 
an be diÆ
ult. Under generalweak assumptions, the systems are not identi�able, but 
an be parameterized using one degree of freedom.Examples where identi�ability is a
hieved under additional assumptions are also provided. Su
h examplesin
lude modeling the noise-free input and the measurement noises as ARMA pro
esses. Another possibilityis to use multiple experiments, where some 
onditions on the di�erent experiments have to be imposed.It will be des
ribed how an Cramer-Rao lower bound for the parameter estimates 
an be 
omputed, andhow di�erent estimators may be 
lassi�ed.A number of approa
hes for parameter estimation of errors-in-variables models are presented. Theunderlying assumptions and prin
iples for ea
h approa
h are highlighted. Approa
hes 
overed in
lude theinstrumental variable estimator (based on Yule-Walker type of equations, or more sophisti
ated versions);various bias-
ompensating methods, where the linear least squares normal equations are 
omplemented witha few more equations to handle the noise 
ontributions; the so 
alled Fris
h s
heme, applied for identifyinga dynami
al system; total least squares approa
hes; predi
tion error and maximum likelihood methods; andmethods designed for using periodi
 data.The le
ture is primarily based on [1℄.Referen
es[1℄ T. S�oderstr�om. Errors-in-variables methods in system identi�
ation. Plenary paper. 14th IFAC Sym-posium on System Identi�
ation, New
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