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The performance enhancement of distributed fiber optic strain measurements using
Brillouin scattering
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Fiber optic strain measurements using Brillouin scattering can be applied to
infrastructure monitoring systems. In this study, we investigate three methods to enhance the performance
of a fiber optic strain measurement system. In the first method, we constructed a model of a Brillouin
gain spectrum (BGS) shape generated in a fiber installed on ring structures, such as tunnels. Ring
circumferential strain is obtained under the condition that the modeled BGS agrees well with the observed
BGS. Next, we constructed another model based on the BGS shape under temporally nonuniform strain
produced in oscillating structures. This model, similar to the first model, is used for extracting
information about the temporally nonuniform strain. Lastly, a BGS observation method was investigated to
improve the performance of the fiber optic strain measurement system. Two pulses with different widths
were launched into the fiber and the difference of two BGSs generated by the pulses were analyzed.
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