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Preface

In the past several decades since the invention of the laser in 1960 and the development of modern
low-loss optical fibers in 1966, optical fiber technology has made a transition from the experimental
stage to practical applications. The main focus of the development of optical fiber has always been
on telecommunications, but the early 1970s saw some of the first experiments on low-loss optical
fibers being used for sensor purposes. The field of optical fiber sensing has continued to progress
and has developed enormously since that time. Magnetic, pressure, temperature, acceleration, dis-
placement, fluid level, current, and strain optical fiber sensors were among the first types extensively
investigated and explored for sensing and measurement. Compared with other types of sensors,
optical fiber sensors exhibit a number of advantages, such as immunity to electromagnetic interfer-
ence, applicability in high-voltage or explosive environments, a very wide operating temperature
range, multiplexing capabilities, and chemical passivity. This book describes the fundamentals of
optical fiber sensors, the latest developments in the field, and the practical applications of the optical
fiber sensing technology.

This book covers wide aspects of different sensing mechanisms using optical fibers and also
demonstrates their use in application areas. Chapters based on new and emerging areas such as
photonic crystal fiber sensors, micro-/nanofiber sensing, liquid crystal photonics, acousto-optic
effects in fiber and its sensing applications, and fiber laser—based sensing and other well-established
areas such as surface plasmon resonance sensors, interferometric fiber sensors, polymer fiber sen-
sors, Bragg gratings in polymer and silica fibers, and distributed fiber sensors are also included in
this book. On the application side of optical fiber sensors, humidity sensing applications, smart
structure applications, and medical applications are also covered. A future outlook on the fiber
sensing research area is also presented to provide the reader with an understanding of its potential.

This book is a collective effort of a number of authors who contributed different chapters in
their areas of expertise. With such a wide variety of topics covered in detail, we are hoping that the
reader will find this book stimulating to read and will discover the sensing potential of optical fibers
and devices. This book is intended to be a comprehensive introduction with a strong practical focus
suitable for undergraduate and graduate students as well as a convenient reference for scientists and
engineers working in the field.

MATLAB® is a registered trademark of The MathWorks, Inc. For product information, please
contact:

The MathWorks, Inc.

3 Apple Hill Drive

Natick, MA 01760-2098 USA
Tel: 508-647-7000

Fax: 508-647-7001

E-mail: info@mathworks.com
Web: www.mathworks.com
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