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The Role of Distributed Fiber Optic Shape
Sensors

Overview
Distributed fiber optic sensing (DOFS) technology transforms standard optical fibers
into continuous sensing media, enabling real-time, simultaneous measurement of
temperature, strain, vibration, and acoustic signals at any point along tens of
kilometers of fiber. This perspective article delves into the current performance
limitations of distributed optical fiber sensors and proposes avenues for future
advancements, as envisioned by the author, whose four-decade-long career has been
dedicated to this transformative field. By upscaling the dimension of fi. Optical fiber
has been used for sensing for decades, but recent advances in interrogator cost,
artificial intelligence, fiber design and signal processing are enabling entirely new
sensing applications in fiber networks.
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May 09, 2026

A Review of Distributed Optical Fiber Sensors for Civil Engineering ...

In this field, the use of fiber optic sensors has been studied, discussed and practiced
with encouraging results. The possibility of

Aug 24, 2025

A Universal Shape Sensing Strategy Based on Distributed Fiber-Optic ...

This study proposes a universal shape sensing strategy to reconstruct the shape of
structures with complex geometries by

Aug 01, 2025

Distributed Fiber Optic Shape Sensing of Concrete Structures

Different DFOS sensors and installation techniques were tested within load tests of
concrete beams as well as real

Dec 21, 2025

Distributed optical fiber sensors: what is known and what is to come

This perspective article delves into the current performance limitations of distributed
optical fiber sensors and proposes avenues for

Jan 15, 2026

Distributed optical fiber sensors: what is known and what is to come

One often overlooked yet powerful application of optical fibers is their capability to
function as distributed sensors, leveraging the

Jan 27, 2026

Optical Fiber Technology | Distributed Fiber Optic Sensing ...

Distributed optical fiber sensors interrogate Rayleigh, Raman, or Brillouin scattering
in time or frequency domain, for

May 02, 2026

Recent developments in fibre optic shape sensing

Optical fibre sensors have experienced tremendous growth from simple bend sensors
in 1980s to full three-dimensional

Feb 05, 2026
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Theoretical Research of Tactile Shape Sensor for Complex Surfaces

This study introduces a tactile shape sensor based on Fiber-Optic distributed sensors,
and it utilizes traditional optimization

Oct 23, 2025

Distributed optical fiber sensing: Review and perspective

This review aims to clarify challenges and limitations of distributed optical fiber
sensors with the goal of providing a

Jan 11, 2026

Distributed Fiber Optic Shape Sensing of Concrete Structures

The latter two will not be further discussed in this paper due to the focus on
distributed applications. Fully-distributed fiber optic

Apr 25, 2026

Fibre-optic sensor and deep learning-based structural health

Fig. 1 shows the overview of the review on fibre optic sensors and deep learning-
based structural health monitoring of

Mar 21, 2026

Twist compensated, high accuracy and dynamic fiber optic shape sensing ...

1. Introduction Fiber Optic Shape Sensing (FOSS) is an innovative optical fiber sensing
technology that uses a fiber

Oct 11, 2025

Sensors | Special Issue : Distributed Optical Fiber Sensing ...

Distributed fiber optic sensing (DOFS) technology transforms standard optical fibers
into continuous sensing media,

Jun 30, 2026

Shape sensing of composite shell using distributed fibre optic sensing

To achieve high-fidelity shape sensing, a novel approach is proposed for strain
acquisition and interpolation in carbon

Nov 16, 2025

Spatial Shape Sensing of Multicore Optical Fiber Based on Distributed ...

This proposed method, which achieves shape sensing directly from distributed strain
measurement of multicore
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Dec 01, 2025

An Introduction to Distributed Fiber Optic Sensing for Fiber Network ...

The economic and strategic value of fiber optic infrastructure lies not only in its
unrivaled communications capabilities but also in its

Apr 12, 2026

Buckling detection and shape reconstruction using strain distributions ...

Abstract This paper proposes to detect buckling and reconstruct three-dimensional
deformations using distributed

Jun 23, 2026

Spatial Shape Sensing of Multicore Optical Fiber Based on Distributed ...

Therefore, a deep learning-based shape sensing method using distributed strain
measurement information of

May 28, 2026

Fiber Optic Shape Sensors: A comprehensive review

Fiber Optic Shape Sensing is an innovative Optical Fiber Sensing Technology that
uses a fiber optic cable to

Aug 12, 2025

Achieving precise multiparameter measurements with distributed optical ...

The development of advanced distributed optical fiber sensing systems that are
capable of performing accurate and
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