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A Study on the Efficient Tension Estimation of Cables under Ambient

Vibration using Minimized Measurement and Signal Processing System
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Abstract  Recently, according to the development of measurement techniques, it has become possible to take
complicated and time-consuming field measurements in a simple and convenient manner. In this background, this
study estimated the tension of cables under ambient vibration using minimized measurement and signal processing.
The VBDM using video-only by low-cost equipment was used as a minimized measurement. An estimation of the
natural frequency using the mirror frequency concept was also proposed to solve the shortage of frequency band in
this case. Furthermore, the FDD method was adopted for a natural frequency estimation in the ambient vibration
related to field application. Experimental studies using a cable-stayed bridge model were carried out to examine the
properties of the mirror frequency and the applicability of FDD with the proposed minimized system. The results
showed that FDD for ambient vibration also works properly in an estimation of the natural frequency using the
minimized system. In addition, the mirror frequency concept can allow a high natural frequency estimation even in
a distorted signal by low-speed recording, which can overcome the limit of the minimized system. Overall, the

proposed minimized system can be effective for the tension estimations of a cable under ambient vibration.

Keywords : Ambient Vibration, Cable Tension, Frequency Domain Decomposition, Minimized System, Vibration
Method, Vision-based Displacement
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