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IDENTIFICATION OF THE PHYSICAL PARAMETERS BY FREQUENCY
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Abstract: Based on wavelet multi-resolution analytical theory, differential equation of linear structural dynamic
system was decomposed and dynamic time series were described in different scales. The loads and structural
responses were transformed by orthogonal wavelet and the parameter identification equation was gained by
wavelet coefficients on different frequency bands. The physical parameters were obtained by weighting
least-square method. The weighing values were derived by the ratio of noise to signal on different frequency band.
The numerical simulations show that the proposed method can improve the identification accuracy greatly and the
accuracy is raised by the level of wavelet decomposition.
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Table 2 Comparison of parameter identification results under
seismic load by two methods
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Table 3 Comparison of parameter identification results
under ground motion by two methods
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cl 17.32 5.79 99.93 15.07 239.06  48.69
c2 12.52 4.59 78.96 12.96 191.63 4118
c3 9.05 6.58 67.2 10.63 166.58 38.80

k1 0.50 0.08 1.59 0.46 2.48 1.15
k2 0.57 0.11 1.77 0.52 2.75 1.29
k3 0.63 0.12 1.90 0.56 2.92 1.39
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cl 10.94 6.95 53.70 23.47 142.03 57.24

c2 9.33 5.92 48.37 20.96 128.52 51.85

c3 8.25 5.07 45.63 20.15 122.70 49.68

k1 2.31 1.65 7.88 4.19 16.96 8.26

k2 2.27 1.64 7.43 4.02 15.80 7.80

k3 2.30 1.68 7.24 3.97 15.30 7.62
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