Fiber optic sensor system for intrusion location detection based on Sagnac interferometer
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Sensors based on Sagnac interferometers have widespread usage in acoustic, temperature, acceleration, and strain sensing. Devices based on the Sagnac interferometer can also find applications in the characterization of light sources and optical fibers[1]. Basic Sagnac interferometer consists of various optical components which course light in opposite directions around a common optical path and then merge it on a detector, where the interference pattern can be captured [2].
In this paper, a simple novel sensor system based on a Sagnac interferometer is presented. The structure of the system is presented in Figure 1. The system consists of a dual Sagnac interferometer, where the larger interferometer is longer for the fiber delay line (LD). A low coherence source (LCS) is modulated using pulse modulation. By exerting pressure on the fiber at a specific location, a small phase shift occurs. By observing the ratio of the electrical signals obtained by subtraction of the currents of photodetectors PD1 and PD2 the precise location of intrusion can be determined. 
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 Figure . Basic concept of fiber optic sensor system for intrusion location detection
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