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Bias Compensation Recursive Least Squares Identification

for Output Error Systems with Colored Noises

ZHANG Yong! YANG Hui-Zhong!

Abstract Based on the bias compensation principle and pre-filtering idea, this paper derives a bias compensation
recursive least squares (BCRLS) identification algorithm for output error systems with colored noises. The algorithm
proposed, which does not require the input signals to be stationary and ergodic, carries out the recursive computation
of the bias compensation methods and can be on-line implemented. The BCRLS algorithm has advantage over the non-
recursive bias compensation algorithms and can give highly accurate parameter estimation. The simulation results confirm

the theoretical results.
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Table 1 Estimates and errors for stationary cases

(6ns = 13.00%)

%2

SEERE TN T S EAL T RIRZE (6ns = 26.01%)

Table 2 Estimates and errors for stationary cases

(6ns = 26.01%)

t a as by b 6 (%) t a1 as by b é (%)
ZH RLS fliit 24 RLS flitt
100 -1.26010 0.50537 0.70450 0.51342  22.78833 100 -0.96872  0.28323 0.56690 0.52856  42.11293
500 -1.21858 0.48332 0.69102 0.42877  25.06472 500 -0.90217 0.26441 0.57671 0.40723  44.93423
1000 -1.23117 0.49091 0.68655 0.43931 24.41734 1000 -0.89950 0.25591 0.55458  0.41869  45.57315
1500 -1.23560 0.49335 0.69483 0.44580 24.04583 1500 -0.89303 0.25413 0.55585  0.42254  45.83928
2000 -1.23341 0.49805 0.68730 0.44646  24.10465 2000 -0.89198 0.26233 0.54272  0.42127  45.85706
2500 -1.24755 0.50720 0.69449 0.45119  23.19928 2500 -0.91101 0.27020 0.55171  0.42979 44.76268
3000 -1.24664 0.50591 0.69467 0.45286 23.26614 3000 -0.91235 0.27072 0.55334 0.43266 44.66742
% BCLS fliil 24 BCLS il
100 -1.27730  0.83662 0.71066 0.43450 17.47165 100 -1.01707 0.85886  0.60092  0.41307  31.49979
500 -1.58474  0.71829 0.83342  0.45385 3.17629 500 -1.56282  0.65746  0.82614  0.44802 6.39984
1000 -1.63044 0.72806 0.84668 0.47530 3.09063 1000 -1.65952 0.67467 0.85363  0.49085 6.21363
1500 -1.65125 0.74833 0.86495 0.48434 3.44347 1500 -1.70697 0.71580 0.89171 0.51003 7.12532
2000 -1.65527 0.75911 0.85999  0.48783 3.37928 2000 -1.71479 0.73825 0.88144 0.51683 6.97345
2500 -1.64875 0.76812 0.85993  0.48634 2.97215 2500 -1.70158 0.75737 0.88164 0.51396 6.15466
3000 -1.65607 0.76013 0.86378  0.49343 3.57487 3000 -1.71733 0.74166 0.88997  0.52858 7.41054
24 BCRLS 1t 24 BCRLS 1l
100 -1.62200 0.78149 0.86715 0.55416 4.96929 100 -1.64202  0.78526  0.89430  0.64910 9.95655
500 -1.56115 0.73888 0.82164  0.44127 3.08507 500 -1.52323  0.69867 0.80537  0.42469 6.05032
1000 -1.57444 0.75267 0.81981 0.45198 2.14050 1000 -1.54935 0.72568 0.80062  0.44456 4.22855
1500 -1.59615 0.76755 0.83854  0.46252 0.66083 1500 -1.59241 0.75497 0.83710 0.46508 1.32619
2000 -1.59875 0.77512 0.83303 0.46629 0.52713 2000 -1.59755 0.77019 0.82606 0.47254 1.05362
2500 -1.60427 0.78101 0.83820  0.46887 0.49743 2500 -1.60858 0.78213 0.83642 0.47776 0.99733
3000 -1.59868 0.77536 0.83601 0.47141 0.64387 3000 -1.59752 0.77085 0.83206 0.48278 1.28251
H{i -1.60000 0.78000  0.84000  0.46000 LA -1.60000 0.78000  0.84000  0.46000
05t | | | | . 05 ,:: I I I | i
e

2500 3000

K1 PRESEA N SETHRZE 6 B ¢ (R4
(dns = 13.00%)
Fig.1 The estimation errors § changing with t for

stationary cases (6ns = 13.00%)

& 2

PRE SR T SEN TR 2 & BE ¢ AR 2k
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Fig.2 The estimation errors § changing with ¢ for

stationary cases (dns = 26.01%)
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Table 3 Estimates and errors for non-stationary cases

t a1 as by b § (%)
ZH RLS f&iil
100 -1.23548 0.48123 0.67997 0.51187  24.75866
500 -1.21120 0.47532 0.69342 0.41123  25.60509
1000 -1.22034 0.47900 0.67601 0.43931 25.32634
1500 -1.23413 0.49029 0.69500 0.45115 24.18106
2000 -1.23225 0.50036 0.68204 0.45192 24.15888
2500 -1.25698 0.51514 0.69680 0.45834  22.58091
3000 -1.25335 0.51096 0.69681 0.45909 22.83582
2% BCLS f&iif
100 -1.49693 0.78906 0.79916 0.51852 6.21830
500 -1.63668 0.67448 0.85699  0.45303 5.60125
1000 -1.64863 0.70757 0.84655  0.48321 4.47782
1500 -1.66544 0.75003 0.87288  0.49394 4.25980
2000 -1.66992 0.76232 0.86266 0.50115 4.25818
2500 -1.64963 0.77673 0.86032  0.49229 3.10107
3000 -1.66378 0.76043 0.86785 0.50337 4.17083
Z¥ BCRLS fhil
100 -1.65026  0.77567 0.86483 0.56666 5.96498
500 -1.54320 0.72874 0.81206 0.41215 4.67366
1000 -1.55925 0.74358 0.80403 0.44718 3.29849
1500 -1.60015 0.76964 0.84164 0.46880 0.67746
2000 -1.60016 0.77829 0.82938 0.47516 0.91985
2500 -1.60872 0.78665 0.84004 0.47634 0.97385
3000 -1.59817 0.77550 0.83592  0.47847 0.96609
FH -1.60000 0.78000 0.84000  0.46000
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Fig.3 The estimation errors § changing with ¢ for

non-stationary cases
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Fig.4 The estimation errors § changing with ¢ for

stationary cases (dns = 13.00%)
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