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Exciting Frequency Detection of Latticed Fence Structure
Using Fiber Optic Interferometer Sensor

Jongkil Lee”

ABSTRACT

In this paper, to detect exciting frequency on the latticed fence structure, fiber optic sensor using Sagnac
interferometer was fabricated and tested. The latticed structure fabricated with dimension of 180 cm wide and
180 cm high, the optical fiber, 50 m in length, distributed and fixed on the latticed structure. Single mode
fiber, a laser with 1,550 nm wavelength, and 3x3 coupler were used. Excited vibration signal applied to the
latticed structure from 200 Hz to 1 kHz. The detected optical signals were compared to the detected
acceleration signals and analyzed on the time and frequency domain. Based on the experimental results, fiber
optic sensor using Sagnac interferometer detected exciting frequency, effectively. This system can be applied to

the structural health monitoring system.

Key Words : Fiber optic sensor(3/3# A1A), Sagnac interferometer(Sagnac 7Hd 7), Latticed fence structure(Z}
2 AA FFE), Frequency spectum(A 55 A EF), Exciting frequency(7}3 A5 )

71249 T = period

Ad = phase variation

a = constant number

L = total fiber length of the Sagnac closed loop
2x2 = type of directional coupler

= radius of the Sagnac closed loop

= angular velocity

tangential velocity

= wavelength of the light

= velocity of the light

= area of the Sagnac closed loop

At = time difference of the Sagnac closed loop
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Fig. 2 Experimental setup
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accelerometer

Fig. 4 Photograph of the exciter, optical fiber
and latticed structure
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Fig. 11 Frequency spectra of 1 kHz excitation
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