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Blind Separation Method for Degraded Signals in Fiber Optic

Sensing Based on Deep Learning

LU Xiaoya " ,LI Haifang
(College of Information and Electronic Engineering, Shangqiu Institute of Technology, Shangqiu He’nan 476000, China)

Abstract : In distributed acoustic sensing( DAS) systems, the fiber core pumped Raman effect leads to quasi-static mode degradation , and
its physical essence is the irreversible coupling of energy from the signal light fundamental mode to higher-order modes. This degrada-
tion reduces the separation accuracy of different source signals. To address this issue,a blind separation method for degraded signals in
fiber optic sensing based on deep leaming is proposed. Firstly,interference cancellation algorithms are used to eliminate strong interfer-
ence,and then the number of sources is estimated by using the Gale circle theorem and Kullback criterion. Next,a stacked time domain
convolutional network ( Stacked TCN) model for independent component analysis is constructed. Time domain masks are generated
through one-dimensional convolution, layer normalization, and stacked time domain convolutional network blocks to separate source
signal features and restore source signal waveforms. The entire process optimizes the model using SISNR as the loss function to achieve
precise blind separation. The experimental results show that the proposed method controls the signal amplitude within £2 A.U. The sim-
ilarity coefficient is higher than 0.85 and the SMSE is less than 0.025, effectively eliminating strong interference and maintaining high
separation accuracy.

Key words: signal and communication engineering ; blind signal separation ;interference cancellation ; Gale’s circle theorem ; estimation of
the number of sources ;deep learning
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