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Vibration Displacement Measurement Method Based on
Image Edge and Hough Transform
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Abstract ; In order to solve the problem of vibration displacement measurement being limited by the installation space of
sensors, and reduce the impact of sensor quality on measurement accuracy,a vibration measurement method based on
video image was proposed, and the relation between image edge detection results and target object displacement was
established. Due to the presence of discontinuity or falsehood in image edges by using the classic Canny algorithm for
image measurement, a method of combining image gray level and Hough transform was adopted to improve the
measurement accuracy. In order to verify the effectiveness of this method, a vibration experiment based on a vibration
test bench box was designed. And the results obtained from the classic Canny algorithm and video image measurement
results proposed in the article were compared with the results measured by sensors. The experimental results show that
the proposed method improves the accuracy of image measurement by approximately 12% compared to using the classic
Canny algorithm. The proposed method has the advantages of simple measurement and flexible measurement range, and
provides a new way to measure the site with limited environment.
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Figure 1  Flow of video measurement
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Figure 2 Two-dimensional ideal edge model
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Figure 3  Basic principle of Hough

transform circle detection
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Figure 4  Vibration measurement system
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Figure 5 Edge detection result of target object
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Figure 6 Experimental site
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Table 1 Equipment performance parameters
B R B/ Ha i/ mm /W IR WE/(W ST BeEEN R/ (m - 57%)
WA 1 ~600 0~5
T 1 ~160
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