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Abstract:Fiber optic sensors have been widely used in engineering measurements due to their strong
anti-interference capabilities, rapid response, and suitability for harsh environments. Among these,
BOTDR technology has become the mainstream detection method because of its single-ended detection
approach, simple configuration, rapid data acquisition, and high system stability. In this paper, based
on the theory of BOTDR distributed fiber sensing and addressing the characteristics of BOT DR signals
along with the requirements for real-time processing, we propose an FPGA-based real-time
demodulation algorithm for BOTDR signals. The algorithm precisely locates the Brillouin frequency
shift by employing short-time Fourier transform, spectral extension, and fitting-based peak search
techniques. It is easy to implement and has low computational complexity, ensuring both real-time
performance and high accuracy of the demodulated data.
Keywords: Communication and information processing; BOTDR; FPGA; Real-time signal processing
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Fig. 10Comparison of blow dryer heating temperature measurements
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