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The thesis is titled "A Study on Distributed Sensing Focusing on Polarization of Optical Fibers" and
consists of seven chapters.

Chapter 1 introduces optical fiber distributed sensing as a technology for continuous spatial and
temporal monitoring of infrastructure and plant facilities, reviews existing methods, and identifies the
need for a method that detects lateral pressure. The thesis's purpose is to develop a method that
enables measurement of lateral pressure distribution by focusing on polarization in optical fibers.
Chapter 2 presents the theory of correlated domain reflectometry for signal positioning decomposition,
a method for measuring the distribution along the length of an optical fiber before measuring the
distribution of polarization.

Chapter 3 discusses the theory of polarization and interference, preparing for the development of a
method to measure the polarization state along an optical fiber.

Chapter 4 proposes the Polarization Optical Correlation Domain Reflectometer, a method to measure
polarization distribution, and performs experiments to verify the principle.

Chapter 5 implements the proposed method and introduces a calibration method for the input
polarization state. Chapter 6 experimentally demonstrates the measurement of the polarization beat
length of an optical fiber wound on a roll.

Finally, Chapter 7 summarizes the results and discusses future issues. The thesis contributes to the
development of methods for monitoring the health and safety of infrastructure and plant facilities.
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