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Identification of Hammerstein Model in Frequency
Domain

Shunshoku Kanae, Zhenqgiang Li, Hiroaki Toyooka, Masanori Nakamichi

This paper addresses an identification method of Hammerstein systems using the sampled input-output data in
frequency domain. When the static memoryless nonlinear part of Hammerstein model can be considered as a
polynomial with a known order, the following linear part can be estimated as a multi-input single-output (MISO)
systems with the numerical algorithm for subspace state space system identification method. Simulation results
illustrate that this approach is effective.
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(a) The bode diagram of the MISO system. (b) Nonlinear part: true (solid) and estimated (dotted).

K2 ¥Ial—va U iR

TF—=R2E55. BB T, u(jw), v?(jw), v’ (jw) D 3 DDANRINE y(jw) O 1 DOHTIRINNG % & Hixd
%. TOXIKERI NI AN DOFEEER T — 2% 0T, BRFHECKD VAT LOIRT A—=2EHE L.

F£7, 0. =0 ODEMEFT, O; I OREMEDRIC X DG OIE D n = 2 EHET SN, 760 Hammerstein &
AT LOKIGHRE E =B L TWD. R, o, =0.2 DM TT, 20 [HD Monte Carlo EEiZz1r>7z. X (38)—-(42)
XD, mEEEE /A XETIVDHEEEN, TOMRZK 2(a) IR LTz, TN AT LOJEEEEE, SR
ERERAEL T, HEEHRORFENTTO VAT LERSR Y FLTVR T AN 5. K 2(b) ICEIERMEH 7 OHEERS
REZRLTVS. THELEZHEADFFHDIEL HEEEINT, HEEBRNITOV AT LERL—H LTSI LN
NnG.

5 HHYIC

ARG T, BPEGEE OV > TV 77— 2 2 L T Hammerstein £7 )V 2 [AE T 2 FiE2HE45 U7z, Hammerstein
EFIVOBIEIEEBN S HABEBTEHEINS L&, CORBEAN MOV AT LELTHET S ENT
X5, RBEFEICKD, FEREEESICHT % innovation TEADIREEZERETILIME SN, (REMKE /A XET V2
HEET BT EMNTES. EHIC, BT TVATLOTA Y DHIC K D ZIHXORREEFE L, JERIEERS) OBt
EEHAREIC Tz, Bl R 2 L—va ic kD, BETEOEIMDHEEE Nz,

BE X

[1] K.S. Narendra and P.G. Gallman, “An iterative method for the identification of nonlinear systems using
the Hammerstein model”, IEEE Trans. Autom. Control, Vol.AC-11, no.3, pp.546-550 (1966)

[2] E'W. Bai, “An optimal two-stage identification algorithm for Hammerstein-Wiener nonlinear systems”,
Automatica, Vol.34, no.3, pp.333-338 (1998)

[3] E.-W. Bai, “A blind approach to Hammerstein model identification”, IEEE Trans. Signal Processing, Vol.50,
no.7, pp.1610-1619 (2002)

[4] E.W. Bai, “Frequency domain identification of Hammerstein models”, IEEE Trans. Autom. Control, Vol.48,
no.4, pp.530-542 (2003)

[5] Z.Liand K. Wada and S. Kanae, “Subspace Identification of Hammerstein Systems with Frequency Domain

Data”, Proceedings of the 2009 IEEE International Conference on Mechatronics and Automation, pp.329—



Ji e B fEIRC B 5 Hammerstein € 7V O[] 58

334, August 9-12, Changchun, China (2009)

[6] T. McKelvey, “An efficient frequency domain state-space identification algorithm”, Proc. 33rd IEEE Conf.
on Decision and Control, Lake Buena Vista, FL, USA, pp.3359-3364 (1994)

[7] K. Liu, R.N. Jacques and D.W. Miller, “Frequency domain structural system identification by observability
range space extraction”, Proc. Amer. Control Conf., Baltimore, MD, Vol.1, pp.107-111 (1994)

[8] P. V. Overschee and B. D. Moor, “N4sid: Subspace algorithms for the identification of combined
deterministic-stochastic system”, Automatic, Vol.30, no.1, pp.75-93 (1994)

[9] P.V. Overschee and B.D. Moor, “Continuous-time frequency domain subspace system identification”, Signal
Processing, Vol.52, pp.179-194 (1996)

[10] L. Ljung, System Identification: Theory for the Users. (2nd ed.), Prentice—Hall (1999)

PRk 22 4E 3 A 31 Hz#)



