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Performance Improvement of Fiber-Optic Nerve Systems by Synthesis of Optical

Coherence Function

Kazuo HOTATE

“Synthesis of Optical Coherence Function” is described both in principle and applications. By
controlling optical frequency, intensity and phase of a light source in an interferometer, coherence
characteristics of the source can arbitrarily be synthesized. This technique provides us with
unique schemes for distributed and multiplexed sensing. “Fiber optic nerve system” is one of the
promising applications. Optical fibers act as sensor to measure distribution of strain and/or
pressure along it. By embedding the fiber in structures and materials, such as buildings, bridges,
aircraft fuel-tanks and pipe-lines, we can realize health monitoring function for these to develop
“smart structures and smart materials.” Quite a high spatial resolution and measurement speed,
compared with conventional time domain techniques, have been realized by applying the SOCF

technique.
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Power spectrum in time-averaging viewpoint
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