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2. School of Electronic and Optical Engineering, Nanjing University of Posts and Telecommunications, Nanjing 210023, China)

Abstract: Distributed optical fiber sensing technology uses optical fiber as the sensing transmission medium to obtain sound wave
amplitude and phase along the optical fiber and process the corresponding information. It has obvious advantages such as small
size, high sensitivity, intrinsic insulation, anti-electromagnetic interference and multiplexing, so it is widely used in the field of
acoustic detection. In this paper, the structure and demodulation method of Distributed Optical Fiber Acoustic Sensing (DAS)
system are summarized, and the development process of spatial resolution and sensing distance, response frequency and signal-to-
noise ratio are discussed. Then, the development of DAS system in the fields of perimeter security, seismic wave detection, rail-
way monitoring and power monitoring is summarized. Finally, future prospects for DAS are discussed: first, extending range
while preserving high signal-to-noise ratio and improving accuracy ; second, tailoring the system to diverse scenarios to guarantee
operational stability ; and third, exploring interdisciplinary integration of fiber-optic sensing with other fields.
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Figure 1 The frequency shift distribution of scattering

in optical fibers
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detection scheme
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Figure 3 Structure based on PGC detection
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Figure 5  Structure based on three-port OC detection
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Figure 7 Structure based on heterodyne coherence detection
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Figure 13 A vibrating waterfall simulating the process of

starting, stopping and restarting of a train"*"’
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