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Research on measurement accuracy improvement for widely using distributed fiber
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The use of fiber optic sensing systems based on Brillouin scattering, which
enable long-distance and distributed measurement, is a promising approach to maintaining structures
sqge:y anddefficiently. In this study, we conducted some researches so that the systems become
widely used.

Firstly, we constructed the model expressing the shape of the Brillion gain spectrum (BGS) observed
in an optical fiber in which nonuniform strains varying spatially and temporally are simultaneously
produced. Secondly, we developed a method for measuring the circumferential strain in general
ring-shaped structures. In this method, the model which has the unknown strain described by a
Fourier series is fitted to the BGS observed in the optical fiber attached to the structures. In
addition, we developed a method for measuring the displacement of each part of the structures. The
structures are regarded as being composed of small beams and the displacement is calculated from
strains in the beams.
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