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Strain Measurement Using FBG Sensors by Neural Networks
—Numerical Simulation by Back Propagation Method —

Daisuke SAITO, Shinya SATO and Masaaki IMAI

(FAZfE FH4FESHTH

SCEME Rkl 8 A30H)

Abstract

Recently, a variety of sensors using optical fibers have been studied intensively since these
sensors offer a compact, robust, lightweight and potentially low cost solution. In this paper. we
concentrate on strain sensors using fiber Bragg grating (FBG) because FBG sensors have proven
to be useful for monitoring structural sirains (elonpation). However, most of the FBG sensors
reported so {ar employ a spectrum anatyzer that is usually expensive. We propose here a low cost
FBG sensor utilizing anificial neural networks that is used to learn the mapping relation between
strains and normalized transmission power spectrum, Numerical simulation based on a back
propagation method demonstrates that the FBG sensors with neural networks are useful for the

measurements of the strain,

Keywords; Fiber Bragg grating , Optical fiber sensors. Strain measurement , Neural networks ,

Numerical simulation
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