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Vibration Sensing and Impact Location Measurement
Using Intensity-Based Optical Fiber Vibration Sensor

Y. C. Yang®, W. Hwang**, H. C. Park** and K. S. Han**

ABSTRACT

An intensity-based optical fiber vibration sensor is applied to monitor the structural vibration and detect
impact locations on a plate. Optical fiber vibration sensor is constructed by placing two cleaved fiber end,
one of which is cantilevered in a hollow glass tube. The movement of the cantilevered section lags behind
the rest of the sensor in response to an applied vibration and the amount of light coupled between the two
fibers is thereby modulated. For vibration sensing, optical fiber vibration sensor is mounted on the carbon
fiber composite beam and its response is investigated to free and forced vibration. In impact location
detection, four optical fiber vibration sensors whose location is predetermined are placed at chosen
positions and the different arrival times of impact-generated vibration signal are recorded by an FFT
analyzer. Impact location can be calculated from these time delays. Experimental results show that optical
fiber vibration sensor signals coincide with gap sensor in vibration sensing. The precise location of
impact can be detected on an acrylate plate.
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Fig. 2. Schematic of the optical fiber sensors on the composite

Fig. 1. Schematic illustration of (a) intensity-based optical fiber
sensor and (b) optical fiber vibration sensor.
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an arbitrary impact.
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optical fiber vibration sensor positions for impact location
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Fig. 9. Impact response measured by (a) optical fiber vibration
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Table 1. Actual and calculated impact locations(in cm) on an
acrylate plate.

Actual Location Calculated Location Error(%)

11, 1 10.8,11.6 1.2
2,14 1.8, 14.0 0.4
18, 12 17.5,12.1 1.0
4,2 33,11 24
14,20 13.9,19.5 0.9
12,0 113,-0.9 2.3
24,16 240,163 0.5
-4,8 -5.2,6.9 34
20,6 183,56 32
8,18 73,178 1.3
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