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The importance of securing critical areas such as airports, military bases, and power plants has driven the development of optical fiber-based sensors, aiming to meet the requirements for long-range sensitivity, robustness, reliability, and simplicity in detecting unwanted intrusions and disturbances. However, the limitations associated with cost, continuity, and reliability in traditional intrusion detection methods emphasize the significance of advancing sensor technologies in this field. Due to their high sensitivity to vibrations and temperature discrimination, optical fiber interferometers employing the Sagnac loop configuration have proven to be effective methods for distributed intrusion detection and localization [1,2].

In this paper, the modification of an optical system based on the Sagnac interferometer is investigated, building upon the concepts presented in the previous research. Various aspects of the proposed sensing system are presented in previous research, including system topology, operational principles, mathematical relationships, hardware configuration, and signal processing software [3]. The testing approach is enhanced by the integration of two devices: mini-shaker Type 4810 and Red Pitaya STEMlab 125-14 board for the detailed characterization and performance validation of the sensor system. By integrating the mini-shaker Type 4810 into the optical system, controlled vibrations are generated, allowing for a comprehensive characterization of the sensor system's response to stimuli of various frequencies, amplitudes, and patterns. Utilizing the Red Pitaya STEMlab 125-14 board for the light source excitation and as data aqusition device simplifies the experimental setup, offering a cost-effective and efficient solution for performance validation.

This proposed experimental setup allows for the precise assessment of the system's sensitivity, stability, reliability and overall performance.
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Figure 1. Experimental setup used in this work.
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