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Structure damage detection based on wavelet noise reduction and principal component
analysis
ZHAO Huaishan, GUO Weichao, GAO Xinqgin, YANG Zhenchao, LI Yan
(School of Mechanical and Precision Instrument Engineering, Xi’an University of Technology, Xi’an 710048, China)
Abstract: In the long-term monitoring of the structural, the recorded signals usually contain
thousands of data and various environment noise. This leads to the fact that it is impossible to ef-
ficiently and exactly identify the change happened in structure. To solve this problem, this paper
proposed a structural damage identification method based on the wavelet de-noising technique
with the signal converted into an order statistic. After that, the principal component analysis is
adapted to extract the feature vectors of the order statistics containing the changes of structure
and to reduce the data dimension. Finally, the damage index and control are established based on
feature vectors using statistic knowledge. The change of structure could be observed by the dam-
age index and the damages level of structure could be evaluated by the control line. The proposed
method is verified by using the data obtained from a numerical simulation and the measurement
for a real bridge. The result shows that the proposed damage identification method can efficiently
extract the characteristic information of the vibration signal and that it can accurately the state
changes of structure.
Key words: wavelet de-noising technique; principal component analysis; damage detection; order
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Fig. 1 Conversion of signal into order statistic
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Fig. 2 Damage position in the steel bridge model
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