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Investigation and Evaluation of Peripheral Intrusion
Detection Systems Based on Fiber Optic Sensors & Their
Application in Border Areas

P. Hosseinnia*, A. Madanchi

Abstract

Different methods of protecting the environment around important areas have always been done
in different ways from the past to today. With the expansion of new technologies in various
fields of communication and new sensors, it is necessary to use these new technologies in the
protection of strategic and important areas, including borders, so that important areas can be
monitored and protected at the same time. One of these technologies is perimeter protection
systems based on optical fiber sensors, which are able to cover a wide area with high accuracy
and proper performance. In previous researches, the structures and general definitions of these
systems have been introduced, or for a specific structure, simulation or implementation of a
laboratory sample has been shown. But in this research, an effort has been made to introduce
and examine these systems and their principles of operation, their advantages and practical
considerations, so that they can be used in important areas if necessary. Then, by checking and
actual numerical values for common optical fibers, their sensitivity to temperature changes,
pressure and tension has been calculated. In the following, in a simulation in MATLAB, it is
shown how to calculate the location of the disruption in these systems for ten random samples,
and the delay estimation error of 0.000003 was obtained for the considered parameters. It was
also shown that the estimation error will be reduced by increasing the power of the input source.

Key Words: Perimeter Intrusion Detection Systems(PIDS), Mach-Zander Interferometer(MZI),
Fiber Optic Sensor, OTDR Systems, Comprehensive Border Monitoring System
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