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Study on the Efficient Application of Vision-Based Displacement
Measurements for the Cable Tension Estimation of Cable-Stayed
Bridges
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Abstract In this study, the convenience and efficiency of vision-based displacement measurement (VBDM) to
estimate the cable tension of cable-stayed bridges and the requirements for its effective application were examined.
To demonstrate its convenience and efficiency, it was confirmed that VBDM can be accomplished with a minimum
amount of equipment using a commercial camcorder. In this case, it was found that the accuracy of estimation of
the natural frequencies is sufficient, even though magnitude errors can occur when conducting high-speed recording
at the low resolution afforded by the minimal equipment employed. It was also confirmed that the most important
factor in detecting the precise natural frequencies is the use of the appropriate frequency range in the tension
estimation using vibration. Based on these results, a study was carried out on the accuracy variation of the estimated
tension according to the frame rate of a commercial camcorder. For this purpose, an experiment was performed to
estimate the cable tension in a cable-stayed bridge model. Through this experiment, the detectable tensions of cables
with various natural frequencies as a function of the frame rate were summarized. As a result, it was shown that the
frame rate should be determined based on the natural frequency which is estimated to be located within the
appropriate frequency range (approximately 10~75% of theoretical range) considering the aliasing and low-frequency
distortion due to excitations.
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Fig. 1. Flow of Typical Procedure for Tension Estimation
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