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Abstract The fiber Bragg grating sensor reflects the change of the physical quantity measured by the change of the center
wavelength, so it is of great significance to improve the demodulation accuracy of the wavelength of the fiber Bragg
grating. Most of the traditional demodulation algorithms cannot accurately demodulate overlapping spectra and distorted
spectra because of poor anti-noise performance and limited demodulation accuracy, which limits the development of
demodulation systems. The high-precision demodulation algorithm can realize accurate demodulation of sensor networks
by solving the problems such as poor anti-noise performance and low peak-finding accuracy. The article introduces the
sensing principle of fiber grating, explains the main types and production method on fiber grating, and summarizes the high-
precision wavelength demodulation algorithms of fiber Bragg grating in recent years. The principle, advantages, and
disadvantages of each demodulation algorithm are explained which is divided into two types: single-peak peak-finding
algorithm and multi-peak peak-finding algorithm. And the article briefly analyzes and prospects the future of high-precision
demodulation algorithms of fiber Bragg grating.
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Fig. 1 Physical structure diagram of fiber grating
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Fig. 2 Diagram of fiber grating demodulation system based on tunable laser
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Fig. 4 Error schematic of two algorithms. (a) Direct peak-finding algorithm; (b) power weighting algorithm
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Table 1 Summary of six traditional fiber grating demodulation algorithms

Optical power /uW

Demodulati  Anti-noise

Algorithm Evaluation
on accuracy performance

Direct peak-finding Low Low Higher requirements on the number of sampled spectral points
Power weighting algorithm . . . .
. Low Low Peak-seeking error will be reduced in the case of low noise
(centroid method)
o . Accuracy is with regard to the observed data. If the peak value is
General polynomial fitting Middle Low

not within the sampling point, the error will be large
Gaussian fitting algorithm High High Strict requirements on spectrum

. o . ) Accuracy is with regard to the observed data. If the peak value is
Gaussian-polynomial fitting algorithm Middle Low

not within the sampling point, the error will be large

Gausslan nonlinear curve fitting

. High High Be not applicable to actual situation
algorithm
3.2 BB FBGHIEIIEHE A— A
- S K A R I1(A)=Aexp| —4In2 , (4)
SR FH X ik e 30 o B80T S ST (R B R SRR A Ady
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