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Tab. 1

Identification results of nonlinear vibration system

of Duffing type

ik Ny
(rad

s 1

)ii)ﬁ:/% ks BRE/ N o RE/N

0 45.005  0.011 9.909 0.910 0.101 1
NHT 5 45.005  0.011 9.868 1.320 0.103 3

10 45.006  0.013 9.864 1.360 0.096 4

0 45.006  0.013 9.849 1.510 0.103 3
GzZC 5 45.116  0.257 9.917 0.830 0.099 1

10 45.129  0.286 9.897 1.030 0.103 3
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Tab. 2

Identification results of nonlinear vibration

system of Vanderpol type

JiE N,/ % ORI o BEIA o BRI
(rad s 1)

0 45. 004 0.009 0.101 1 0.102 2
NHT 5 45.001 0.002 0.098 2 0.103 3

10 45. 007 0.016 0.098 2 0.102 2

0 45,004 0.009 0.102 2 0.099 1
GZC 5 45.015 0.033 0.102 2 0.102 2

10 45.169 0.376 0.103 3 0.098 2
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Nonlinear system identification based on

instantaneous characteristics of dynamic response

QIN Anzhuang', YANG Zhixun', ZHANG Mingjie’, WU Wenhua', ZHANG Wenshou™'

( 1. Department of Engineering Mechanics, Dalian University of Technology, Dalian 116024, China;

2.School of Civil Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: In the light of the Krylov-Bogoliubov-Mitropolski (KBM) method, a nonlinear system
identification method is developed based on the instantaneous characteristics of the dynamic response
of the system. The method identifies all the system parameters through establishing function
relationship connecting system transient response characteristics with system parameters. The
normalized Hilbert transform (NHT) and the generalized zero-crossing(GZC) method are introduced
to calculate the instantaneous amplitude and frequency of the dynamic response. An example is applied
to verify the efficiencies of these two methods. The proposed system identification method is applied
to the nonlinear vibration systems of the Duffing and Vanderpol equations. Experimental results show
that the method has good identification accuracy even when the dynamic responses are largely polluted

by noises.

Key words: instantaneous frequency; normalized Hilbert transform; generalized zero-crossing method;

nonlinear system identification



