%36 & 1
2010 £ 1 H

B 3 % & Vol. 36, No. 1
ACTA AUTOMATICA SINICA January, 2010

ETREMEEHE &R/ Z5RAY

Hammerstein-Wiener $&8)##{H

FH OEIE T ®R® ORFT OREX!

B OE TE ARG RS Rl i) B A IR BN
o A AL M AR5 Hammerstein-Wiener FE8L. 565 i A g
7 1¥] Hammerstein-Wiener £8!, $& H—Fh ol e e B Bor vk,
Hi— D R 2= A ME B HE B/ T IRVEAE RN G R R A S HRBINN &
Fn . e HE RN TR E P S N AMB IR, R I RR I R 5 |
M m 2. 5 0 R IR ERUE LT 13 T A o 3 R R
GEA SR, T 51N AN BE 5K R B UE T AU/ IR IABUR AL,
RS HOY B L. B S BT AT AL ELR0AE T A S VE A R
KA Hammerstein-Wiener R4%, iz 4MEis oD — T, w7 71H
I3, SERR

DOI 10.3724/SP.J.1004.2010.00163

Identification of Hammerstein-Wiener
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Abstract Many actual systems can be represented by the
Hammerstein-Wiener model, where a linear dynamic system is
surrounded by two static nonlinearities at its input and output.
An improved on-line two stage identification algorithm is pro-
posed to identify the Hammerstein-Wiener model with process
noise. Firstly, the bias compensation recursive least squares is
adopted to identify the parameter vector containing the prod-
uct of the original system parameters. The estimation bias is
compensated by introducing a correction term in the recursive
least squares estimate. Secondly, the singular value decomposi-
tion method based on the tensor product approach is adopted
to separate each parameter value from the original system. The
accuracy of parameter separation is improved by introducing the
tensor product of two matrixes to approach the weight coefficient
of the weighted least squares. Theoretical analysis and computer
simulation validate the effectiveness of the proposed algorithm.

Key words Hammerstein-Wiener systems, bias compensation
recursive least squares (BCRLS), singular value decomposition
(SVD), parameter identification
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Fig.1 Hammerstein-Wiener model
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