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Improvement of measurement precision of fiber Bragg grating
wavelength by means of Gaussian fitting

YING Xiang-yue ,XU Tie-feng
(Faculty of Information Science and Engineering, Ningbo University , Ningbo 315211, China)

Abstract; The measurement precision of the fiber Bragg grating demodulator with a Fabry-Perot filter is not high enough
because of noise. This light noise always leads to about 10pm of wavelength measurement error. Gaussian fitting of the reflected
spectrum was proposed to eliminate the noise and improve the demodulation precision. Experiments proved that the wavelength
error was less than 2. 5pm by means of Gaussian fitting when the standard deviation of the temperature was 0. 3°C. It is proved by

experimenis that Gaussian fitting can be used to improve the wavelength measurement precision if there is not high noise in the

system.
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Fig. 1 Gaussian fitted curve of reflected spectum
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Table 1 Comparison of Bragg wavelength with Gaussian fitting

1 2 3

4 5 6 7 8

without fitting/nm  1564.2075 1564.2000 1564.2225

1564.2075 1564.2075 1564.2100

Gaussian fitting/nm

1564.2275  1564.2075  1564.2100 1564.2300  1564.2200

1564.2100  1564.2075  1564.2075 1564.2100  1564.2100
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Fig.2 Comparison of stability of Bragg wavelength with and without Gaussi-

error of wavelength/pm
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Fig.3 Relationship of wavelength and temperature
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Fig.4 Error of measuring temperature

Table 2 Water temperature and measuring temperature

1 2 3 5 6 7 8 9
water temperature/ C 5 15 25 45 55 65 75 85
measuring temperature/C 5.11 14.79 24.95 34.88 45.52 55.21 65.13 75.3 84.97
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