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Detection of Excited Vibration frequency on the Latticed Fence Structure Using a
Distributed Fiber Optic Sensor
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ABSTRACT

To detect external vibration signals on the latticed fence structure, distributed fiber optic sensor using Sagnac
interferometer was fabricated and tested. The latticed structure fabricated with dimension of 170cm in width and 180cm in
height, the optical fiber, 50m in length, distributed and fixed on the latticed structure. It was verified the sensitivity of the
Sagnac interferometer using the PZT phase modulator. Fiber optic external vibration signal spplied to the latticed fence
structure from 100Hz to several kHz. The interferometeric fiber optic sensor detected the excited vibration signal very
effectively without any signal processing. The detected optical signals were compared and analyzed to the detected
acclerometer signals.
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Fig. 1 Sagnac interferometer with PZT phase

modulator
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Fig. 2 Photograph of the experimental system
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Fig. 3 Detected signal under the 1kHz phase
vibration Ch.  #l(upper)
Fiber-optic signal, Ch. #2(bottom) : function
generator signal

modulator
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Fig. 4 Detected signal under the 250Hz
vibration Ch. #1(upper) : Fiber-optic signal,
Ch. #2(bottom) : function generator signal

Fig. 5 Frequency spectrum of the detected

signal under the 250Hz vibration Ch.

#1(upper) Fiber-optic  signal, Ch.

#2(bottom) : function generator signal
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