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Wavelength Demodulation for Distributed Feedback Active Fiber Grating Sensor

Based on Wavelength Scanning
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Abstract A wavelength demodulation method for the active fiber grating sensor is proposed. A tunable filter is used
for wavelength scanning, and an etalon is used for wavelength calibration in this method. The corresponding
demodulation system is set up. The feasibility of the demodulation method and the accuracy and stability of the
demodulation system are verified experimentally. The results show that the proposed method can measure the
wavelength of the active fiber grating accurately. When the wavelength range is from 1533 nm to 1550 nm, the
accuracy of the demodulation system is higher than 6 pm, and the fluctuation range is within 5.7 pm.
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Fig. 1 Schematic of the active fiber grating wavelength demodulation system
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Fig. 2 Diagram of the spectrum superposition of sensing spectrum and etalon spectrum
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Fig. 3 Signal spectrum received by photodetector
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Fig. 4 Demodulated wavelength of active fiber grating demodulation system and measured wavelength
of multi-wavelength meter
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Fig. 5 Demodulated wavelengths of demodulating system and measured wavelengths of multi-wavelength meter

recorded continuously at different temperatures
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Fig. 7 Temperature sensitivity curve of active fiber grating temperature sensor
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