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Optical fiber disturbance location
system based on LMS algorithm and linear interpolation

LIU Renhua, LUO Yijun
(Electronic Information School, Wuhan University, Wuhan 430072, China)

Abstract: At present, the positioning algorithm of optical fiber disturbance monitoring system is mainly cross-correlation, which
has the problems of low positioning accuracy, poor real-time performance and insufficient stability. Based on the above phenome-
na, an optical fiber disturbance positioning system with high accuracy and real-time location is designed by studying and applying
least mean square(LMS) algorithm and linear interpolation principle. Double Mach-Zendel distributed interference architecture is
used in the detection optical path. The location algorithm is mainly based on LMS time delay estimation with two-stage step ad-
justment. Linear interpolation of the difference between LMS estimation results can improve positioning accuracy. The imple-
mentation of localization algorithm and data processing are carried out in the FPGA. Multiple fiber tapping experiments show that
the system response time is around 0.45s. Under the condition of sampling rate of 10MHz, the system positioning accuracy reach-
es +6m, which is relatively stable and reliable.
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