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A multiplexed fiber-optic sensor for measuring large displacement

Jung-Ae Yoo, Il-Bum Kwon*', Jae Heung Jo, and Dae Cheol Seo*

Abstract

A multiplexed bend loss type single-mode fiber-optic sensor system was prepared to measure the displacement of several
cm of the civil engineering structures such as many bridges, tunnels and various buildings. This bend loss type fiber-
optic sensor used the signal difference between two reflection signals due to various bend losses generating at a pair of
optical connectors by using OTDR (optical time domain reflectometer) for measuring displacements. And the experiments
were conducted for showing the measurement feasibility on the range of 10 cm, and the multiplexing experiments were
also performed to measure the displacements of 5 measuring positions of an object by setting these 5 fiber-optic sensors

on a single mode fiber simultancously.
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Fig. 14. OTDR signals according to displacements from multiplexed sensors: (a) OTDR signals according to

displacements and (b) changes of OTDR signals.
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Table 1 Proportional constants, C, of sensors
Displacement (cm) Sensor 1 Sensor 2 Sensor 3 Sensor 4 Sensor 5
0 0 0 0 0 0
1 43.37953586 20.90237693 42.44670874 40.1291098 32.61112362
2 38.11123516 43.08129915 3192052284 40.83868319 26.93286171
3 27.29288387 51.98761463 27.47740809 37.80022171 27.94176291
4 24.56406394 41.10612072 26.00437593 38.37684546 26.1720932
5 22.88900788 39.57811204 2472675326 38.53907792 25.59203465
6 22.02705419 32.99169358 24.28466495 39.28468964 25.82542892
7 20.78755967 32.4604409 23.04350226 39.11262627 2529779566
8 21.33297244 29.32902364 21.6442161 38.03565852 23.64987753
9 22.09369517 28.13564581 21.44483063 37.5907735 2127317913
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Fig. 15. Displacement measurements from multiplexed sensors: (a} displacement 0 cm on sensor #1-#5, (b) displacement
5 cm on sensor #2, #4, (c) displacement 5 cm on sensor #1, #3, #5, (d) displacement 7 cm on sensor #1, #4,
and (e) displacement 3 cm on sensor #1, #5, displacement 5 cm on sensor #3.
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