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Bias-Compensation Principle Based Methods

Many identification methods are based on the assumption that the input measurements are noise-free.
However, this condition is not satisfied in most practical situations. In the presence of input noises, those
methods have been shown to give erroneous results. The systems where the measurement noises are
present on both the inputs and outputs are usually called “Errors-In-Variables” (EIV) models.

In the EIV models identification, the least-squares method gives biased parameter estimates. To cope with
this bias problem, we are investigating some Bias-Compensation Principle (PCP) based approaches, such as
Bias-Compensated Least-Squares (BCLS) method, Bias-Compensated Instrumental Variable (BCIV) type
method and Bias-Compensated Least-Correlation (BCLC) method. Since the BCP based methods require
the unknown input-output noise variances estimates for compensation of the asymptotic bias of parameter
estimates, the estimation of these noise variances plays an important role in BCP based methods. If the
good estimates of noise variances are obtained, the estimation accuracy of resulting parameter estimates
can be improved. For this purpose, we propose a generalized least-squares type estimator using pre-filter in
order to obtain good estimates of noise variances. We demonstrate the improvement in the estimation
accuracy of noise variances estimates and the resulting parameter estimates is achieved.

The main results of this study are as follows:

1. A new BCLS algorithm has been proposed by introducing a generalize least-squares type estimator.
Since this method can give the good estimates of the noise variances, the estimation accuracy of the
resulting BCLS estimates can be improved compared with previously proposed BCP based methods.

2. Some BCIV-type algorithms using stable IV-type estimators have been proposed to deal with the cases
where the input-output measurements are corrupted by white noises, colored noises, quantization
errors and the multiple noises. Moreover, we show that this method can extend to the version which
does not require any information of output noise variances.

3. A BCLC algorithm using stable LC-type estimators has been proposed by introducing the pre-filter (a
generalized LC estimates) and the extended vector (an extended LC estimates). Moreover, we show that
the BCLC method becomes the BCIV-type method asymptotically under a given set of conditions.
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