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Location technology of fiber intrusion detection system based on
Fox-Smith interferometer with 3 x3 coupler

REN Guang' , JIANG Shan® ,YAN Qizhong” ,YIN Xinda® ,XIONG Yan’
(1. Wuhan Research Institute of Post and Telecommunication, Wuhan 430074, China; 2. WUTOS Technology Co. Ltd. ,
Wuhan 430200, China)

Abstract: In order to locate the long distance perimeter intrusion, an optical fiber intrusion detection system was
promoted based on Fox-Smith interferometer with 3 x 3 coupler as the main component. Theoretical analysis and
experimental verification were carried out on the system and its location method. When the impact force acts on the sensor
fiber, the optical wave is modulated by the phase. There is phase difference because of the modulation time difference
between both the beams. A series of trap points are gained after the fast Fourier transform of the demodulated phase signal.

The results showed the average location error was =+ 83m when the length of sensing fiber was 34. 793km. The system is
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feasible for long intrusion location and helpful to intrusion detection.
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Fig. 1  Structure of Fox-Smith distributed sensing system based on 3 x 3

coupler
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Fig.2 Frequency response of Fox-Smith interferometer when white noise

perturbation applied at a distance of L,
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Fig.3 Time-domain signal of perturbation
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Fig. 4 Phase signal after demodulation
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Fig.5 Power spectrum result of an impact at 13.988km
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Table 1  Perturbation deviation at different position

location of impact/km  location distance/km  deviation/m
10.015 9.834 181
13.988 13.957 31
24.518 24.580 62
34.793 34.852 59
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