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Table 1 Identification results of parameters A and ~y
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e 0.00 0.01 0.05
N IHBNID HBNID IHBNID HBNID IHBNID HBNID
5 4.6008 4.6038 4.6013 4.6054 4.6019 4.6166
10 4.6003 4.6005 4.6008 4.6021 4.6013 4.6170
5 15 4.6003 4.6005 4.6008 4.6023  4.6013 4.6374
20 4.6003 4.6005 4.6008 4.6025 4.6013 4.6529
25 4.6003 4.6005 4.6008 4.6036 4.6013 4.6639
30 4.6003 4.6005 4.6008 4.6058 4.6013 4.6901
5 1.0006 1.0069 1.0003 1.0070 1.0002 1.0085
10 1.0004 1.0007 1.0001 1.0008 1.0001 1.0047
~ 15 1.0004 1.0007 1.0001 1.0008 1.0001 1.0110
20 1.0004 1.0007 1.0001 1.0009 1.0001 1.0154
25 1.0004 1.0007 1.0001 1.0012 1.0001 1.0183
30 1.0004 1.0007 1.0001 1.0019 1.0001 1.0263
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Fig.1 Effects of the measurement noise on the parameters A and y by using the HBNID method
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Fig.2 Effects of the measurement noise on the parameters A and v by using the IHBNID method
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NONLINEARITY SYSTEM IDENTIFICATION METHOD WITH
PARAMETRIC EXCITATION BASED ON THE INCREMENTAL
HARMONIC BALANCE METHOD "

Dou Suguang* Ye Min*? Zhang Weit
*(School of Aeronautics and Astronautics, Zhejiang University, Hangzhou 310027, China)
t(College of Mechanical Engineering, Beijing University of Technology, Beijing 100022, China)

Abstract In this paper, the incremental harmonic balance for nonlinearity identification (IHBNID) is pre-
sented for the modeling and parametric identification of nonlinear systems. The effects of harmonic balance
nonlinearity identification (HBNID) and IHBNID are also studied and compared by using the numerical simula-
tion. Considering the Mathieu-Duffing equation as an example, the effectiveness of the IHBNID can be verified.
With the aid of the new method, the derivation procedures of the incremental harmonic balance method are
simplified. The results show that the IHBNID is highly efficient for computation, and its performances excel in

those of the HBNID, such as the computation accuracy and the noise resistance.

Key words system modelling, nonlinearity identification, incremental harmonic balance, parameter excitation,

nonlinear systems
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