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Study on the multiplexing capacity of FBG sensor network
with improved optimization algorithm

LI Zhi-bin,LIU Chang, HUANG Qi-tao
(College of Automation Engineering,Shanghai University of Electric Power,Shanghai 200090, China)

Abstract: Aiming at the problem of spectral overlap when the Bragg grating formed the sensor network , the computa-
tional efficiency and convergence of the algorithm are improved by modifying the annealing factor in the simulated an-
nealing algorithm and giving a reasonable tempering operation during the annealing process. The improved annealing
algorithm is combined with the particle swarm algorithm to identify the wavelengths of the gratings in the spectral over-
lap. By analyzing the recognition results of single and multiple spectral overlaps, the feasibility of the algorithm is veri-
fied to distinguish the spectral overlap. The experimental results show that the improved simulated annealing particle
swarm optimization algorithm can identify and distinguish the gratings when the three gratings occur two spectral over-
lap,and the identification error of the wavelength is about +5 pm.
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Tab.1 The improved algorithm simulate
the center wavelength value
Num A /nm Ag /nm A /nm
1 1527. 1952 1527. 6048 1527. 9950
2 1527. 3985 1527. 6034 1528. 0045
3 1527. 5950 1527. 6051 1527. 9995
4 1527. 7955 1527. 6023 1528. 0022
5 1527. 9957 1527. 6031 1528. 0042
6 1528. 1987 1527. 5995 1528. 0019

x2 EARTHEGESLFORKME
Tab.2 The particle swarm method simulates

the central wavelength value

Num Ap /nm A /nm Ay /nm
1 1527. 1818 1527. 6392 1527. 9790
2 1527. 3795 1527. 6328 1528. 0181
3 1527. 5748 1527. 6269 1528.0197
4 1527. 7679 1527. 6222 1528. 0165
5 1527. 9795 1527. 6297 1528.0195
6 1528.2138 1527. 5851 1527. 9784
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Tab.3 The FBG center wavelength error value

Num | 8 |/pm |6 [/Pm | 855 |/pm | 85 | /pm
1 10.5 8.1 6.2 7.1
2 4.8 9.0 3.1 5.2
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Fig. 2 Experimental platform structure diagram
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