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Improvement of Wavelength Interrogation for Fiber Bragg Grating
Laser Sensor System Based on 3 X3 Couplers

Feng Lei Xiao Hao Zhang Songwei He Jun Li Fang Liu Yuliang

(Optoelectronic System Laboratory . Institute of Semiconductors, Chinese Academy of Sciences, Beijing, 100083, China)

Abstract The wavelength demodulation of fiber Bragg grating laser sensor (FBGLS) system with 3 X 3 couplers
depend on the physical characteristics of the 3X 3 couplers. The demodulated results will distort to some extent due
to the instability of the parameters in the three outputs of 3 X 3 couplers including the direct current (DC)
component, the fringe visibility of interferometer and the phase difference. A method of measuring the above
parameters is given and applied in the computer programming so as to measure the parameters in real-time under
large signals, at the same time corresponding demodulation method is also introduced. The computer simulation
shows that with the proposed method the appearance of harmonics caused by the instability of the parameters in the
three outputs of 3X 3 couplers is eliminated. The comparison of the experimentally demodulated results also shows
that with the proposed method the harmonics have been reduced and the demodulated results have high correlation
coefficients with the reference sensor. Besides, high resolution, dynamic range and linearity of the demodulated
results are given in the experiment by using the proposed method.
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Fig. 1 Demodulated results of computer stimulation in
time-domain (a) and frequency-domain (b) by

using Eq. (5)
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Fig. 2 Lissajou figures obtained by computer simulation
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Fig. 3 Demodulated results of computer simulation in
time-domain (a) and frequency-domain (b) by
using Eq. (6)
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Fig. 5 Lissajou figures measured by experiments
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Fig. 8 Demodulated results of experiment in time-

domain (a) and frequency-domain (b) by using Eq. (5)
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domain (a) and frequency-domain (b) by using Eq. (6)
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Table 2 Linearity of demodulated results under several different frequencies

Frequence /Hz 70 100 300 500 700 1000 1300 1500 2000
Linearity 0.9959 0.9976 0.9927 0.9998 0.9994 0.9974 0.9964 0.9983 0.9956
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