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Abstract

reference for the demodulation mechanism of the correlation interference of an optical wedge type fiber Febry-Perot

In order to accurately extract the peak positions of correlation interference signals and provide a theoretical
sensor, the correlation interference signals of three typical spectral distributions of light source are numerically
simulated and the obtained correlation interference signals are analyzed in detail. Moreover, the influence of spectral
bandwidth on the width, amplitude and contrast ratio of the correlation interference signals is discussed under the
condition of different spectral distributions. The analysis results show that the correlation interference signals have
relatively small noises, sparse stripes and high signal contrasts when the light source has a Gaussian spectral
distribution and a relatively large bandwidth. It is beneficial to search peaks accurately and realize a high precision
demodulation.

Key words fiber optics; fiber Febry-Perot sensor; correlation interference signal; peak position; optical spectral
signal contrast ratio
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Fig. 1 Schematic of non-scan correlation demodulation

of fiber Fabry Perot sensor
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Fig. 2 Spectral distribution curves of three kinds

of light sources
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Fig. 3

Curves of output light intensity distributions under different spectral distributions. (a) Gaussian type; (b) triangle

type; (c) rectangle type; (d) locally enlarged drawings at maximum intensity of correlation interference signals

under three spectra of (a)-(c)
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Evolution of correlation interference signal parameters under three spectral distributions.

(a) Full width at half maximum versus spectral bandwidth; (b) amplitude versus spectral bandwidth
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