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Establishment of Scientific Basis for Fiber Optic Nerve Systems with Optical
Correlation Domain Technique for Structures and Materials that can Feel Pain

Hotate, Kazuo
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Scientific basis has been established for our original "Optical Correlation
Domain Techniques,™ which realize distributed sensing of scatterings along fibers by manipulating
interference with laser FM. By embedding fibers on structures to measure the strain distribution,
structures that can feel pain” can be realized. Behaviors of factors to limit sensing functions have
been studied in detail by establishing theories and simulations, and countermeasures have been
proposed and confirmed in experiments, in the two systems based on spontaneous and stimulated
Brillouin scattering. Progress has been made in resolution, range, speed, random accessibility,
combination of schemes to reduce noises, system simplification, and strain/temperature
discriminative sensing, etc. Range/resolution ratio of 134,000 in the spontaneous scattering based
system is the best ever reported. Applications trials of structural health monitoring have been
accumulated, in aircraft and civil engineering fields.
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