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Non-contact bridge vibration monitoring based on video data mining
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(1. State Key Laboratory of Modern Optical Instrumentation, College of Optical Science and Engineering,
Zhejiang University, Hangzhou 310027, P.R.China;2. College of Mechanical Engineering, Quzhou
University, Quzhou 324000, Zhejiang, P.R.China)

Abstract: To overcome the defects of traditional bridge health monitoring methods, visual technology is
employed for non-contact bridge vibration monitoring. The method consists of video data acquisition, video
data analysis and results visualization. And the viedo data analysis contains three steps. First, the stable
pixels of a video are located. Then, a video thermal noise model is built via video data mining by tracking
the variations of all stable pixels of the video. At last, the vibration frequency of each local position of the
bridge in the video is calculated by the thermal noise model. The experimental results show that the method
can effectively detect the imperceptible tiny vibrations in visible structure components of bridges, and it can
measure the frequencies of vibrations in different local positions of bridges quantitatively and
synchronously. Therefore, the method can provide a novel bridge structure health monitoring approach that
is convenient, low-cost and universal.
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Fig.2 Samples of bridge monitoring video dataset
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Fig.3 An example of the bridge vibration monitoring results
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Fig.4 The LabView-based bridge vibration monitoring software
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Fig.5 Comparisons of edge images as different window sizes
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Table 1 Vibration monitoring results of different window sizes
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Fig.6 High-frequency pixel and stable pixel on the suspension
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Fig.7 Comparison of intensity fluctuations of the stable and high-frequency pixels
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Fig.8 Comparison of intensity variation frequencies of the stable and high-frequency pixels
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