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A Revised Recursive Extended Least Square Method for the Identification of ARMA Model
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Abstract

In making system identification, system parameters are estimated using ARMA (Autoregressive Moving
Average) model or ARMAX (Autoregressive Moving Average with exogenous input) model based upon the past
signal. Many methods which make unbiased estimate have been developed. In ARMA model, AR process is a linear
combination of x(¢), which is a sample process of a stationary ergodic Gaussian process and MA process is a linear
combination of Gaussian noise. Generally, ARMA model is re-stated as the one which does not have control input
in ARMAX model. In estimating ARMA model parameters, MA process itself becomes colored noise and we cannot
get unbiased estimate by only using Least Square Method. In order to obtain unbiased estimate, such methods as
Extended Least Square Method, Generalized Least Square Method, Recursive Extended Least Square Method
(RELS Method), Instrumental Variable Method, Gauss-Newton Method, etc. have been developed. In this paper, a
revised Recursive Extended Least Square Method is proposed.

In the general time series, there are many cases that they are not affected by the control input, therefore such
cases are discussed in this paper. To shorten the calculation time, the following method is proposed. By utilizing
the a priori knowledge, which is obtained from the structural presupposition, a new method which shortens the

calculation time is proposed. The effectiveness of this method should be examined in various cases.
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