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Stability of demodulation system for fiber Bragg grating
based on linear filter
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Abstract: The demodulation based on a linear filter determines the changes of external temperatures
and pressures according to the ratio of optical powers from two beams. However, this paper points
out that the ratio of two beams changes with the reduction of total powers of a light source under the
same state of temperature and pressure by practical experiments and it effects the system stability seri-
ously. In order to improve the stability of the system, this paper analyzes the changes of ratio of opti-
cal power from two beams, and obtains that the background noise is the significant reason that affects
the two beams’ ratio. Then it processes the background noise by a processed method. The experiment
result shows that the Fiber Bragg Grating (FBG) sensor has a constant ratio under different tempera-
tures and changed light source powers after processing the background noise. Experiments demon-
strate that the method has improved the stability of the system and it also applies to the stability
measurement in strain and pressure experiments.
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Tab.1 Variation of ratios with voltages
22.4 °C 35 C 42 °C
WAL B B B
Uu,/v U,/V - u,/v U,/V Uu/v U,/V -

EIEHT EIE)S BIEHR BIER EIEHT BIEJS
1 8.908 0.885 10.066 10.419 8.908 1. 037 8. 590 8. 843 8.908 1.192 7.473 7.668
2 7.908 0.789 10.023 10.419 7.973 0.932 8. 555 8. 839 7. 885 1. 059 7.446 7.663
3 6.871 0. 689 9.972 10.426 6.898 0. 811 8. 506 8. 832 6. 744 0. 909 7.419 7.672
4 5. 826 0. 589 9.891 10.422 5.933 0.699 8. 488 8. 864 5.913 0. 802 7.373 7.660
5 4. 891 0.499 9.802 10.422 4.946 0. 588 8.412 8. 862 4. 836 0. 662 7.305 7.652
6 3.433 0. 358 9.589 10.467 3.798 0.458 8.293 8. 875 3.852 0.533 7.227 7.658
7 2.569 0. 276 9.308 10.443 2.756 0. 341 8. 082 8. 866 2. 983 0.419 7.119 7.648
8 1. 828 0. 205 8.917 10.446 1.985 0. 254 7.815 8. 872 1. 814 0. 266 6. 820 7.687
9 0. 854 0.112 7.625 10.417 0.954 0. 141 6.766 8. 876 0. 898 0. 147 6. 109 7.675
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