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ABSTRACT

This paper presents an estimation of ARMA coefficients of noisy ARMA system using generalized total least
square{GTLS) method. GTLS problem for ARMA system is defined as minimizing the errors between the noisy out-
put vectors and estimated noisy-free output,

The GTLS problem is solved in closed form by eigen-problem and the perturbation analysis of GTLS is presented.
Also its recursive solution(recursive GTLS) is proposed using the power method and the covariance formula of the
projected output error vector inte the input vector space. The simulation resuits show that GTLS ARMA

coefficients estimator is an unbiased estimator and that recursive GTLS achieves fast convergence,
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Figure 1. Block diagram of adaptive system identification.
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Table |. Means and variances of estimated ARMA coefficients.

SIN_| j GTLS | LS Joo TS |
30dB . al | -LI3143(0.004)0 . 1.12499(0.0640) 1. 12714(0.0099)
| a2 0.24997(0.0042) | 0.24402(0.0041) 0.24540(0.0103}
| by -0,04988(0.0019) | -0.04984(0.0019) -0.04984(0.0025)
bl 0.39979(0.0013) 0.04037(0.0013) 0.39977(0.0016)
24dB | at -1.13142(0.0080} -1.10637{0.0076 ) -1.12624{0,0116)
a2 0.24989(0.0083) 0.22680(0.0079) 0.24438(0.0122)
b0 -0.04976(0.0034) -0.04962(0,0038) -0.04971 (0.0040)
bl 0.39959(0.0026) 0.39831(0.0026) 0.40045(0.0028)
18B | al -1.13125¢0.0156) -1.04049(0.0145) -1.12219(0.0174)
a2 0.24954(0.0160) 0.16653(0.0148) 0.24040(0.0179}
b0 -0.04951(0.0077) -0.04898(0.0075) -0.04987(0.0077)
bl 0.39918(0,0052) 0.39457(0.0053) 0.40338(0.0055)
12dB al -1.13143(0.0292) -0.86380(0.0259) -1,0867 (0.0336)
a2 0.24930(0.0299) 0.01153(0.0255) 0.22766(0.0343}
b0 -0.04500(0.0154) -0.04731(0.0142) -0.,05111(0.0160)
bl 0.39811(0.0105) 0.38495(0.0105) 0.41614(0.0109)
6dB al -1.13136(0.0680) -0.59510(0.0344) -1.04300(0.0727)
22 0.24810(0,0722) -0.18005(0,0322) 0.16708(0.0738)
b0 -0.04788(0.0308) -0.03416(0.0257) -0.05703(0.0368)
bl 0.39690(0.0210} 0.37061(0.0264) 0.47831(0.0250)
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Table 2. Theoretical variances of AR coefficients estim-

ated by GTLS method.
S/N al a2
30dB 0.0041 0.0035
24dB 0.0084 0.0072
13dB 0.0176 0.0154
12dB 0.0416 0,0382
6dB 0.1206 0.1182
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