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Structural Damage ldentification Based on
Wavelet Multi-resolution Filter
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Abstract: Wavelet analysis. as a promising tool for damage identification, may be viewed as an extension
of traditional Fourier transform with adjustable time-frequency window location and size. The advantage
of wavelet analysis lies in its ability to examine local data with a *“zoom lens having adjustable focus” to
provide multiple levels of details and approximations of the original signal. With the translated and dilated
forms of wavelet basis, the wavelet transform can be seen as a family of multi-band filters. Tae character-
istics of multi-scale and band-pass filter for the wavelet transformation were analyzed; a new approach for
structural online damage identification was proposed based on the characteristics. Damaged structures will
show some slow or abrupt changes in their physical properties, which lead to the time variatin of the dy-
namic signal. Using the band-pass filter of variant scales, the filtering analysis for dynamic signal of struc-
ture was carried out. In the case of abrupt damages, the occurrence of damage and the mon:ent when it
occurs can be clearly determined through the observation of signal changes within the var:ant band in
time-frequency domain.
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Fig.2 The time history of the acceleration response
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Fig.4 The time history of the acceleration response of the 1* story
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