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Abstract
To fulfill the objective of providing robust and reliable fiber optic pressure sensors
capable of operating in harsh environments, this dissertation presents the detailed
research work on the design, modeling, implementation, analysis, and performance
evaluation of the novel fiber optic self-calibrated interferometric/intensity-based (SCIIB)

pressure sensor system.

By self-referencing its two channels outputs, for the first time to our knowledge, the
developed SCIIB technology can fully compensate for the fluctuation of source power
and the variations of fiber losses. Based on the SCIIB principle, both multimode and
single-mode fiber-based SCIIB sensor systems were designed and successfully
implemented. To achieve all the potential advantages of the SCIIB technology, the novel
controlled thermal bonding method was proposed, designed, and developed to fabricate
high performance fiber optic Fabry-Perot sensor probes with excellent mechanical
strength and temperature stability. Mathematical models of the sensor in response to the
pressure and temperature are studied to provide a guideline for optimal design of the
sensor probe. The solid and detailed noise analysis is also presented to provide a better
understanding of the performance limitation of the SCIIB system. Based on the system
noise analysis results, optimization measures are proposed to improve the system
performance. Extensive experiments have also been conducted to systematically evaluate
the performance of the instrumentation systems and the sensor probes. The major test
results give us the confidence to believe that the development of the fiber optic SCIIB
pressure sensor system provides a reliable pressure measurement tool capable of

operating in high pressure, high temperature harsh environments.



