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Abstract: In view of the difficulties of sensor layout and maintenance in the process of bridge cable force
monitoring, different types of image feature extraction and target tracking principle are compared and analyzed
according to the vibration state and shape characteristics of cable. Selecting the sub-pixel corner detection
method is as the way to obtain cable force information, the cable force monitoring scheme based on video
image technology is proposed: A marker plate with corner features is placed in the middle of the cable, and

the cable vibration video is recorded and decomposed into frame-by-frame images using video shooting
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equipment. After denoising, distortion repair and cropping, the sub-pixel level detection and positioning on
the corners are performed, the calculated cable force values of the cable vibration fundamental frequency are
obtained by analysis and processing at last. The feasibility and accuracy of the scheme are verified by
laboratory experiment. The experimental result shows that (1) the deviation between the vibrating
fundamental frequency of cable measured by sub-pixel corner detection technology and the result measured by
the DASP system is within 1%, with higher accuracy; (2) increasing the video shooting frame rate can
capture can capture more cable vibration information of time nodes, and reduce the difference between the
fundamental frequencies obtained by the 2 methods. The fundamental frequency value obtained by sub-pixel
corner detection technology is substituted into 3 types of cable force calculation formula respectively. The
result of comparison with the actual tension force shows that (1) when the tensioning force is small, the
deviation between the result calculated by Zui’ s theoretical formula and the actual value considering the
influence of cable bending stiffness and sag is the smallest; (2) with the increase of the tension force, the
deviation between the theoretical calculation value and the actual value gradually reduces, so this scheme can
be applied to the monitoring of the cable force of bridge. In practical engineering, industrial camera and

telephoto lens can meet the needs of remote monitoring.
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Fig.1 Time history curve under each test condition
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Tab.4 Comparison of calculated cable force theoretical values
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