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Parameter Optimization in Particle S warm Algorithm for Spectral Shape
Multiplexing Demodulation of Fiber Bragg Grating
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Abstract This study uses the extensively applied particle swarm algorithm to investigate the influence of the key
parameters on the demodulation error using numerical simulation. The simulation results illustrate that the available
range of key parameters reduces with the increase of the multiplexing number of the fiber Bragg grating (FBG) and
the overlapping degree of spectral shape. Furthermore, with the maximum demodulation error as an evaluation
index, we obtain a reasonable setting range of key parameters using a quantitative analysis. Under the optimal

conditions, the performance of the spectral shape multiplexing demodulation of the FBG is improved, which is

confirmed by the corresponding experiment.
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Table 1 Simulation parameters of superimposed spectra of FBGs
. Number of FBGs is 2 Number of FBGs is 3 Number of FBGs is 4
Parameter  Overlappling - -
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B /nm 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Non 1544.93  1544.40 1545.41 1544.93 1544.45 1544.10 1544.55 1545.48 1545.02
Agp/nm Partially 1544.93  1544.71 1544.49 1544.93 1544.72 1544.55 1544.55 1544.78 1544.78
Completely 1544.93  1544.93 1544.93 1544.93 1544.93 1544.88 1544.88 1544.88 1544.88
Number of FBGs is 5
Parameter  Overlappling - -
FBG1 FBG2 FBG3 FBG4 FBG5
r 0.26 0.45 0.60 0.79 0.95
B¢ /nm 0.2 0.2 0.2 0.2 0.2
Non 1544.40 1544.85 1545.28 1545.82 1546.32
Ap/nm Partially 1545.05 1545.55 1545.55 1545.33 1545.33
Completely  1545.28  1545.28 1545.28 1545.28 1545.28
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