The 2019 World Congress on
Advances in Structural Engineering and Mechanics (ASEM19)
Jeju Island, Korea, September 17 - 21, 2019

Embedded sensor system for automated cable tension monitoring
using deep learning

Seunghoo Jeong,” Hyunjun Kim?, Junhwa Lee,® and *Sung-Han Sim®

1:2).3). 9 5ehool of Urban and Environmental Engineering, UNIST, Ulsan 44919, Korea
*ssim@unist.ac.kr

ABSTRACT

This study aims to develop the automated wireless cable tension monitoring
system using smart sensors, possible to measure the tension under the varying tension
conditions. A peak-picking algorithm tailored to cable vibration is proposed using a
Faster R-CNN, one of region-based CNN methods, to apply the vibration-based tension
estimation method to automated cable tension monitoring. The developed system
features embedded processing on smart sensors, including data acquisition, power
spectral density analysis, automated peak-picking, and tension estimation. A series of
laboratory tests are conducted on a cable to verify the operation of proposed
automated monitoring system under the variety of tension forces. The experimental
results validate the proposed system for automated cable tension monitoring with
different tension conditions.
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Fig. 1 Experimental setup
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