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Distributed acoustic sensing
system based on SOA fiber ring laser

YANG Sufan, ZHANG Chunxi, WANG Xiaxiao
(School of Instrument Science and Optoelectronic Engineering, Beihang University, Beijing 100191, China)

Abstract: In order to reduce the complexity of the traditional distributed acoustic sensor (DAS) system and improve the sig-
nal-to-noise ratio(SNR), a DAS system based on a fiber ring laser(SOA-FRL) based on a semiconductor optical amplifier is pro-
posed. This system uses SOA-FRL to replace the narrow linewidth laser and pulse modulator in the traditional DAS system, and
realizes the highly stable optical pulse output. The double pulse heterodyne detection method is used to achieve accurate sound
signal detection and sound source location. The experimental results show that the demodulation SNR of the proposed system is
as high as 38.25 dB and the spatial resolution is 12 m under the action of the acoustic signal with frequency of 1 kHz and ampli-
tude of 1.14 rad.
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