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Acceleration Sensor Using Optical Fibers and Film Gratings

Youn Jea Lee and Jaec Heung Jo

Dept. of Applied Optics and Electromagnetics, Hannam University, Daejeon 306-791, Korea

I Bum KwonT, Dae Cheol Seo, and Nam Kwon Lee
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We develop a fiber optic acceleration sensor with LED, PD, POF, and a cantilever beam, having film grating at the edge of
the beam. Light is transmitted from LED to PD through the film grating. When the cantilever beam moves by external vibration,
output light is modulated as sinusoidal signals. The characteristics of output signals are dominated by the spacing of the film
grating and also by the size and the elasticity of the beam. Two output signals, having constant initial phase difference, are
obtained by two gratings with 90 degree phase difference. Those two signals are used to determine phase angle, which is pro-
portional to the displacement of the beam. Finally, the acceleration is determined from conversion equation between displacement
and acceleration. This sensor is designed for monitoring the vibration of large and complex building in the low frequency range
of below 7 Hz, and is particularly suitable to measure acceleration in electromagnetic environments.

OCIS codes: (060.2310) Fiber optics; (060.2370) Fiber optics sensors; (230.0230) Optical devices.
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