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Location Method of Distributed Fiber-Optic Perimeter Security System
Based on Mach-Zehnder Interferometer

Zhang Ying Chen Jiamei Li Gang Li Hongjie Wu Yanwei Li Wei
(Hebei Key Laboratory of Measurement Technology and Instrument, Yanshan University,

Qinhuangdao , Hebei 066004, China)

Abstract A fiber-optic perimeter security system based on Mach-Zehnder (M-Z) interferometer is designed.
Modified phase detection of double-fiber M-Z interferometer is proposed in getting signal in combination with
correlation algorithm. The usage of correlation algorithm in location is introduced in detail. The simulation verifies
the feasibility of this method. If the same signals with different time delays are analyzed using correlation algorithm,
the accurate time difference can be obtained by the location of the maximum. The system’s location accuracy is
directly related to the sampling rate. When the sampling rate is set as 20 MHz. a theoretical location accuracy of
10.22 m is obtained. A new method of processing piecewise signal is presented, which can reduce the computational
complexity on the base of high positioning accuracy brought by the high sampling rate. The computation speed is
increased about 8 times.
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Fig. 1 Sensing system structure
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Table 1 Five groups of result location
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