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Studies on hetero-core optical fiber accelerometer
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Abstract

This thesis proposes a semicircular hetero-core optical fiber triaxial accelerometer composed only of fibers. We realized
a fiber optic accelerometer with low transverse sensitivity by adjusting the position of the hetero-core fiber sensor into a
semicircular shape. A triaxial accelerometer was fabricated using three uniaxial hetero-core optical fiber accelerometers,
which were orthogonally arranged each other. The measurement error mainly based on the transverse sensitivity was
reduced by using a 3x3 sensitivity matrix compared to the sensitivities in the primary axis. The sensitivity in the low-
frequency range was successfully improved by placing weight at the center of the semicircular arc of the optical fiber.
For structural health monitoring, a multimodal sensing system composed of the fiber optic accelerometer and a liquid
detection sensor, whose temporal waveforms in the optical loss could be discriminated successfully. The obtained results
in this thesis have successfully demonstrated the fiber optic accelerometer in practical usage.
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Fig. 1 Structure of a hetero-core fiber optic sensor.
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Fig. 6 Conversion results of the proposed hetero-core optical fiber accelerometer for (a)x-, (b)y-, and (c) z-axis in

80 Hz mechanical vibration.
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