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Abstract To improve the measuring speed and the measuring accuracy of the distributed fiber Raman temperature
measurement system, a temperature demodulation method of self-compensation for fiber loss and fiber dispersion is
proposed, and the experimental verification is carried out. The loss between Stokes backscattering signal and anti-
Stokes backscattering signal is modified by the proposed method, the calibration processing for the entire sensing
fiber before temperature measurement is avoided, and the system operating time is reduced. The dispersion
compensation shift algorithm is applied to correct the position of the Stokes backscattering signal. The intensity of
Stokes backscattering signal can be obtained at the same position of the anti-Stokes backscattering signal, which eliminates
the influence of fiber dispersion on temperature demodulation and improves the accuracy of temperature measurement. The
experimental results indicate that the temperature fluctuation is declined from 9.01 C to 0.57 “C when the fiber sensing
distance is 5.8 km, and the temperature accuracy is optimized from 5.50 ‘C to 0.87 °C.
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Fig. 1 Diagram of experimental setup of distributed Raman temperature measurement system
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Table 1  Performance parameters of key devices used in distributed Raman temperature measurement system

Key device Performance parameter
Laser Center wavelength: 1550.1 nm, pulse width: 10 ns
WDM Operating wavelength: 1550, 1450, 1663 nm
APD Response range: 900-1700 nm

Amplifier Bandwidth: 100 MHz
DAC Channel: 4, sampling rate: 100 MSa/s
MMF Common multimode fiber

Temperature-controlled chamber Temperature fluctuation: 0.005-0.020 ‘C
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Fig. 2 Power ratio of anti-Stokes signal to Stokes signal. (a) Before loss compensation; (b) after loss compensation
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