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Abstract: The Wiener nonlinear system is composed of a dynamic linear subsystem and a series of
nonlinear static subsystems, which is widely used in the fields of automatic control, chemical engineering,
electrical and other fields. Considering the identification of the Wiener Output Error Autoregressive
(Wiener OEAR) system, a chaotic gravitational search iterative identification algorithm is proposed, in
which the chaotic optimization mechanism is introduced into the gravitational search algorithm to
estimate the unknown parameters of the Wiener OEAR system and the convergence is proved. In order to
show the effectiveness of the proposed identification algorithm, the gravitational search algorithm and
gradient iterative algorithm are used to identify the same system, and a simulation example and an
application example are given. The simulation results show that the three algorithms can effectively
identify the Wiener OEAR system, and the chaotic gravitational search iterative identification is better than
the gravitational search algorithm and gradient iterative algorithm in the accuracy of parameter
estimation.
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50 0.048 4 0.105 6 1.676 7 1.7105 -0.6107 -0.0640 -0.3121 0.0211 76.474 1
100 -0.202 4 0.358 6 1.1293 0.6815 -1.196 7 -0.243 3 0.126 0 0.0255 4.027 0
200 -0.2100 0.362 0 1.109 8 0.672 4 -1.2121 -0.2459 -0.1233 0.017 9 3.824 6
300 -0.2100 0.3619 1.109 8 0.6723 -1.2122 -0.2459 -0.1233 0.017 9 3.8242
HAH -0.1850 0.3800 1.0900 0.7300 -1.2200 -0.2300 0.1200 0.0100 0
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4 CGSIA HEAh T AR % (6°=1.00%)
Tab.4 CGSIA estimation errors (6°=1.00%)
k a; as by b, 7o r3 1 (&) 0
10 -06409 02232 09123  -0.3973 1.3750 0.1121 -0.8746 15947  185.4696
50 -0.1162 03858 0.8808  0.2760 -1.2820 0.939 8 -0.6885  0.1022 81.391 2
100  -0.2540 03422 11666  0.5698 -1.2084  -0.2065 00774  0.1568 13.372 1
200 -02214 03518 11248  0.6092 -1.2354  -0.2270 0.0798  0.1583 10.996 5
300 -0.2214 03519 11248  0.6092 -1.2355  -0.2271 0.0798  0.1583 10.996 1
#{§  -0.1850 03800 10900  0.7300 -1.2200  -0.2300 0.1200  0.0100 0
180 s . . L s
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Fig. 3 CGSIA, GSA and Gl estimation errors (¢°=0.50%)
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Fig. 4 CGSIA estimation errors under different variances
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