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Abstract: A class of the colored noise interference systems is with the generalized output error model (OEARMA). This
paper presents a two-stage recursive least squares algorithm for their parameter identifications. The basic idea is to combine
the auxiliary model identification idea and the decomposition technique to decompose a system into two subsystems, each
of which contains one parameter vector. When applying the auxiliary model-based recursive extended least squares theory,
we employ the auxiliary model output to replace the unknown intermediate variables in the identified model information
vector, and use the estimated residuals to replace the immeasurable noise terms in the information vector. This makes it
possible to apply the recursive identification idea to estimate all the parameters of the system with a high computational

efficiency. The simulation examples validate the effectiveness of the proposed algorithm.
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Fig. 1 Stochastic system structure diagram
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Table 1 The RLS estimates and errors

k al a9 by bo c1 dq 6/%
100 1.20260 0.50691 0.44384 0.10396 0.79078 —0.61422  25.24060
200 1.38256 0.62701 043945 0.20664 0.80789 —0.73193 14.65398
500 1.50781 0.73472 041297 0.25746 0.82262 —0.63651 5.94194
1000 1.56554 0.77144 0.42204 0.29850 0.79953 —0.61600  2.48625

2000 1.56720 0.77511 0.40969 0.30610 0.79876 —0.63711  1.95130
3000 1.57315 0.77594 041251 030417 0.79270 —0.67137  2.28639
4000 1.61920 0.81367 0.40720 0.32474 0.79790 —0.66544  1.80940
5000 1.60369 0.79932 0.40738 031820 0.79974 —0.66888  1.45374
6000 1.61022 0.80409 0.40868 0.32003 0.80252 —0.65743 1.11775
7000 1.60706 0.80172 0.41220 0.31841 0.80221 —0.66047  1.11907
I-KE] 1.60 0.80 0.412 0.309 0.80 —0.64 0
% 2 RELSHE Rt 5 FMEitfaik £
Table 2 The RELS estimates and errors

k al a9 by bo c1 d1 6/%

100 1.64648 0.77137 042953 0.30980 0.54707 —0.60255 12.33223
200 1.63711 0.78087 0.41288 0.32958 0.68643 —0.68990  6.23565
500 1.59082 0.74141 040771 0.28768 0.77035 —0.65435 3.35251
1000 1.58187 0.73913 0.42097 0.30178 0.76132 —0.65371  3.60007
2000 1.56228 0.72573 0.40866 0.30378 0.78236 —0.68412  4.52285
3000 1.55633 0.72314 041106 029813 0.78266 —0.72008  5.69570
4000 1.54884 0.72009 0.40550 0.29869 0.80517 —0.70123  5.35111
5000 1.54388 0.71793 0.40621 029756 0.81598 —0.70100 5.57394
6000 1.54133 0.71753 0.40815 0.29671 0.82358 —0.68668  5.39588
7000 1.53665 0.71462 0.41102 0.29458 0.82989 —0.68782  5.70455
IHH 1.60 0.80 0.412 0.309 0.80 —0.64 0

& 3 RLSH X 5RELSH 4k 49it F22f ik
Table 3 Comparison of the computational efficiency of the RLS and RELS algorithms

Hik ERVR/% I RIS
RLS 2(na+nb)2 +2(nc+nd)2 +4n 2(na+nb)2 +2(nc+nd)2 +2n 4(na+nb)2 +4(nc+nd)2 + 6n
RELS 2n2 +4n 2n2 + 2n an? + 6n
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