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A Method for Recognizing Displacement of Highway Trestle Based on Computer Vision
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Abstract: To overcome the constraints of poor accessibility and equipment installation of traditional contact
displacement sensors in practical engineering, long-range, non-contact robust measurement of structural
displacement is realized by using the improved segmented optical flow algorithm based on HSV threshold
segmentation and Sobel edge detection operator, and a computer vision based displacement information
telemetry system is developed by using background point denoising technology. First, HSV thresholding is
performed on the acquired images to extract the target color, and the edge feature vector of the target is
extracted by using Gaussian filter and Sobel edge detection operator. The edge features are identified and
tracked by using the segmented optical flow algorithm to obtain the pixel displacement of the target. To reduce
interference , the background point denoising technique is introduced to obtain the true displacement variation
of the structure. Two sets of experiments are conducted to verify the performance of the system. Second,
taking a simply supported steel-glass pedestirian bridge as the experimental object in the laboratory, the
experimental data are compared and analyzed with the data measured by laser displacement meter to verify the

measurement accuracy of the system in indoor environment. Then, the outdoor test on a Bailey beam steel
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trestle crossing the Yellow River in Lanzhou City is conducted, the experimental data are compared and

analyzed with the data measured by bridge deflectometer, and the working performance of the system in

outdoor environment is verified by singing background point denoising technology. The result shows that (1)

in the laboratory environment, the maximum displacement measurement error of the system is 0. 87%; (2) in

the outdoor environment, the maximum error of displacement measurement is 3. 18% without background

point denoising, while the displacement measurement error is reduced to 1.85% after background point

denoising. The experiment verified the effectiveness of the improved segmented optical flow algorithm method

combined with the background point denoising technique,, which can effectively reduce the measurement error

caused by camera shake and other factors.

Key words: bridge engineering; displacement telemetry system; segmented optical flow method; background

point denoising; computer vision
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Fig. 2 Displacement-time curves under laboratory condition
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