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Abstract: In view of the large difference in the intensity of single channel multi-grating reflection spectrum of
demodulator, which leads to the failure of peak-seeking or the increase of peak-seeking error, a method of
multiple exposure demodulation in different exposure cycles was proposed to adjust the peak value, and the peak-
seeking threshold was determined according to the histogram of the spectral data. The influence of peak value of
spectrum on the stability of peak-seeking was analyzed, the adaptive adjustment rules of exposure cycle and peak-
seeking threshold were established, and the adaptive peak-seeking demodulation algorithm was realized by
LabVIEW software. Through the actual fiber grating sensor test, the automatic exposure and peak-seeking
demodulation of the reflection spectrum with large difference could be completed. On the premise of ensuring the

peak-seeking stability, the number of spectral peak identification, the adaptive ability of the demodulation system
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and the working reliability were effectively improved. The experimental results show that the peak stability is the

highest when the peak value is in the range of 70%-90% of the saturation intensity. The standard deviation of the

center wavelength obtained by peak-seeking is within 0.5 pm, the stability is increased by 50% compared with

single exposure demodulation, and the program running time is within 100 ms, which can realize fast

demodulation.
Key words: optical fiber sensing;

adaptive demodulation algorithm
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Tab.1 Comparison of different fitting methods of single grating fiber peak light intensity-exposure cycle

Fitting mode

Relational expression

Determining coefficient R*

Exponential fitting

Linear fitting
Logarithmic fitting
Polynomial fitting

Power function fitting
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=10 877In(x)-24 004
3=0.004 3x+245.19x-652.06
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Tab.2 Linear fitting results of multi-grating fiber peak light intensity-exposure cycle

Peak serial number 1# 2 3# 4# St
Linear relation y=422.3x+1.944 y=260.4x+259.7 y=337.4x+62.25 y=211.7x+175.2 y=235.6x+352.8
Determining coefficient R 0.999 75 0.999 97 0.999 69 0.999 74 0.99978
Peak serial number 6# T# 8# o# 10#

Linear relation y=289.6x+239.3 y=254.1x+367

Determining coefficient R 0.999 996 0.999 98

y=181.3x+135.6 1=221.8x+425.3 1=195.7x+346.7

0.998 99 0.999 89 0.999 99
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Tab.3 Experimental results of adaptive demodulation algorithm

Adjustment order Exposure cycle/100 ns Spectral peak number for each demodulation Peak/saturation value
1 234.4 1# 85.90%
2 304.0 2# 89.05%
3 503.1 3#, 4#, S#, o# 72.74%, 89.70%, 73.22%, 76.68%
4 659.6 T#, 8#, O# 88.47%, 83.36%, 79.59%
5 967.2 10#, 11# 89.61%, 88.13%
6 2832.6 12#, 13#, 15#, 16#, 17# 88.52%, 73.87%, 72.71%, 74.07%, 79.82%
7 3881.2 14#, 18#, 19#, 20# 88.75%, 85.88%, 76.35%, 76.28%
8 5562.8 214, 22# 87.52%, 75.02%
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