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Temperature Sensing System Based on Brillouin Optical Time Domain
Reflectometer with Broad-band Laser and Self-heterodyne Detection
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(Department of Electronic and Communication Engineering ., North China Electric Power University .

Baoding . Hebei 071003, China)

Abstract: To simplify the system structure and reduce the effect of coherent Rayleigh noise on system
performance, a temperature sensing system based on Brillouin optical time domain reflectometry by
employing broad-band laser and self-heterodyne detection of Rayleigh and Brillouin scattering was
proposed. The principle of self-heterodyne detection of Rayleigh and Brillouin scattering was analyzed,
and the relationships of Brillouin frequency shift and self-heterodyne detection signal power with
temperature and strain were studied. A temperature sensing system based on Brillouin optical time
domain reflectometry by employing broad-band laser and self-heterodyne detection was designed and
constructed, the power spectrum of self-heterodyne detection signal along the sensing fiber at room
temperature and the power spectra of the heated fiber at different temperature were obtained. The linear
increase relationships of Brillouin frequency shift and change in relative self-heterodyne detection signal
power with temperature were demonstrated. The temperature coefficients of Brillouin frequency shift and
change in relative power were experimentally obtained to be 1. 07+0. 01 MHz/C and (0. 3740.09) %
/°C. The results of this study can provide a theoretical and experimental basis for the simultaneous
measurement of temperature and strain of Brillouin optical time domain reflectometer sensing system
based on self-heterodyne detection of Rayleigh and Brillouin scattering.
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Fig. 1 Experimental setup of the BOTDR sensing system based on broad-band laser and self-heterodyne detection
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Fig. 2 3D power spectra of self-heterodyne detection signals
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