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Abstract

In the field of electronic warfare, information acquisition, detection, localization, and tracking of
targets are critical aspects of support operations. In this context, concealment and resistance to jamming
are fundamental requirements. This research proposes a novel method for detecting and localizing
dynamic changes in optical fibers by designing and analyzing a radiation-free optical fiber sensor
structure. The proposed method is based on an optical fiber arrangement with an OTDR (Optical Time-
Domain Reflectometer) configuration and signal processing using the Boxcar Averager algorithm. The
designed system includes a laser driver circuit with 20-nanosecond pulses, a photodiode for receiving
reflected signals, and a suitable amplifier to enhance the signal. By applying the Boxcar Averager
algorithm, the signal-to-noise ratio (SNR) was improved by 10 dB, enabling the detection of small and
dynamic changes such as displacement, pressure, and vibration in the optical fiber. This enhanced
method can accurately identify localized changes in the refractive index, fiber length, and optical losses
with high spatial precision. Signal processing from the OTDR was performed using LabView software,
and the Boxcar Averager algorithm was employed to eliminate noise and extract the main signal.
Experimental results demonstrate that the proposed system offers reliable accuracy in detecting and
localizing dynamic changes, making it highly effective for applications such as structural health
monitoring, security, and environmental change detection.

Key words: Fiber optic sensor, OTDR layout, Boxcar Averager signal processing, dynamic change
localization
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