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Parameter identification of MR damper model based

on Ant colony optimization algorithm
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Science and Technology, Hangzhou 310023, Zhejiang, China)

Abstract: In order to identify the parameters of Bouc-Wen model of highly nonlinear
magnetorheological dampers, a continuous domain ant colony algorithm based on mesh generation is
proposed to recognize the parameters of the model. The influence of parameters such as ant number
and equal interval on recognition accuracy of the model is analyzed through numerical simulation. And
the parameters of the model are identified by using the optimal combination of ant colony optimization
algorithm at 0, 5, 10, 15, 20 voltages. It is shown that the ant colony algorithm can identify the
parameters of Bouc-Wen model well, and the fitting results meet the requirements.
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Table 2 Parameter identification values of Bouc-Wen model and objective function value

HIE/V  y/em™*  B/em? A ¢/[(Nes)eem™] k/(Necm™ ) zo/cm o/ (N e em™ ') HAERHEEME

0 30. 2 35.1 54.5 103 32.0 3.8 2 466.9 1.8e—4
5 43.3 26.5 51.4 140 12.2 17.0 9 343.9 4.3e—5
10 29 29 62 205 15 21 11 527 2.1le—5
15 34 25 55 223 5 48 14 669 2.0e—5
20 23 37 64 215 29 8 14 583 4.4e—5
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Table 3 Relative error between recognition value and true value of the Bouc-Wen model

S TUIE HAE FHXT R 2/ %%
co/[L(N+s)scm '] 92.51 82.6 12. 00
co/[(Nes) e (ecme V) '] 14.72 14.3 2.93
coo/LIN+s) « (cm= V)] —0.42 —0.35 20. 00
ko/(N+cm ) 15.59 10 55. 90
xo/cm 16. 45 18.6 11.56
ae /(N » em™) 2 181. 47 2 331.4 6.43
an /[N« (em + V) '] 1.389.06 1290. 4 7.65
aoe /[N« (ecm « V) 1] —38.17 —32.8 16. 37
y/cm ™ ? 30. 42 30 1. 40
B/cm™? 32.03 30 6.77
A 61.53 60 2.55
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Fig.7 Comparison between data and simulation
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