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Editorial on the Research Topic

Emerging Technologies and Applications in Distributed Optical Fiber Sensors

In the framework of advancing the capabilities for sensing and the ubiquitous detection of
parameters, distributed fiber-optic sensors have gained significant traction, as they can detect
and spatially and temporally resolve physical quantities. They find increasing applications in
structural health monitoring, aerospace, geotechnical engineering, and, more recently, in medical
devices. The latest years have seen a shift towards distributed sensing with ultra-narrow scale,
approaching millions of sensing points in the fiber, real-time detection, and abating the complexity of
the optical hardware involved in the system.

The Research Topic “Emerging Technologies and Applications in Distributed Optical Fiber
Sensors” featured on Frontiers on Sensors journal reflects on the advancement of such technologies
and provides a forum where recent trends have been presented as review and perspective formats:
from engineering the design of the optical fibers to enhancing the detection methods, up to the actual
applications in environmental sciences.

The first article, presented by Sun et al. provides a bird-eye view of the methods and applications
for in situ detection of the moisture field distribution using optical fiber distributed sensors. Fibers
have been employed in distributed and quasi-distributed schemes for the detection of soil water
content and for pore gas humidity; the combined measurement, with high-precision distributed
networks provides a significant improvement in geotechnical engineering, moving from the lab to the
actual on-site applications.

A second work from Fernandez-Ruiz et al. reviews the latest improvement on distributed
sensors from the hardware perspective through time-expanded phase optical time-domain
reflectometry (TE-¢OTDR). This innovative scheme allows achieving narrow, centimeter-level,
spatial resolution with rapid sensing, taking inspiration from spectroscopy techniques that
combine the light scattering with a spectral comb generated by a simple oscillator. The TE-
¢OTDR finds applications in strain and temperature sensing as a potential relatively low-cost
architecture.

The final work, proposed by Lu et al,, provides a perspective on the new design of high-scattering
fibers optimized for short-scale distributed sensing. While traditional sensors make use of commercial,
single-mode fibers (such as the SMF-28 standardized for communications), the possibility of doping
the fiber core with nanoparticles induce giant increases of the intensity of the backscattered signal, that,
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in turn, enable novel multiplexing techniques that operate on the
short scale such as in mini-invasive medical devices.

AUTHOR CONTRIBUTIONS

All authors listed have made a substantial, direct, and intellectual
contribution to the work and approved it for publication.

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Editorial: Distributed Fiber Sensors

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Tosi, Barrera and Schenato. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC
BY). The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice.
No use, distribution or reproduction is permitted which does not comply with
these terms.

Frontiers in Sensors | www.frontiersin.org

March 2022 | Volume 3 | Article 890452


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/sensors
www.frontiersin.org
https://www.frontiersin.org/journals/sensors#articles

	Editorial: Emerging Technologies and Applications in Distributed Optical Fiber Sensors
	Author Contributions


