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Shape Detection Method Using Fiber
Optic Sensors

Article Overview
Fiber optic shape sensing uses multi-core fibers with embedded Fiber Bragg Gratings
(FBGs) to measure strain and reconstruct 2D or 3D shapes in real time.

Principles of Fiber Optic Shape Sensing

Fiber optic shape sensing relies on measuring strain along optical fibers to determine
curvature and reconstruct the fiber's shape. Multi-core fibers (MCFs) contain multiple
light-guiding cores, each embedded with FBGs or draw tower gratings (DTGs). When
the fiber bends, the strain in each core changes relative to the others, producing
measurable shifts in the Bragg wavelength. These shifts are processed to calculate
local curvature, bending radius, and 3D shape of the fiber in real time .

Key Methods
• Multi-Core Fiber with FBGs
• Each core contains FBGs at specific axial positions.
• Strain differences between cores are used to reconstruct the fiber's 3D shape.
• Polynomial or exponential models can approximate the fiber's curvature for real-
time tip position estimation without iterative computation .
• Achieves sub-millimeter accuracy, suitable for medical robotics, structural
inspection, and confined navigation .

• Eccentric FBGs with Deep Learning
• Single-core fibers with eccentric FBGs can also detect shape....
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Article Content

Shape Sensing with Rayleigh Backscattering Fibre Optic Sensor

In this paper, Rayleigh backscattering sensors (RBS) are used to realize shape
sensing of beam-like structures.

Characterization and calibration of shape sensors based on multicore ...

Over the past 10 years there has been an increasing interest in shape sensors based
on optical fibres for various

Rapid and Accurate Shape-Sensing Method Using a

In this work, we propose a novel, computationally efficient method for determining
the 3D tip

Fibre-optic sensor and deep learning-based structural health

Due to recent advances in optical sensors and data-driven solutions, the SHM
systems are gaining prominence.

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

Deep learning-based approach for high spatial resolution fibre shape ...

Nishio, M., Mizutani, T. & Takeda, N. Shape identi cation of variously-fi deformed
composite laminates using brillouin type distributed

Recent developments in fibre optic shape sensing

This paper identifies the major optical fibre technologies used for shape sensing and
provides an account of the

(PDF) Rapid and Accurate Shape-Sensing Method Using a Multi-Core

In this paper, we propose a novel shape-sensing method based on deep learning with
a multi-core optical fiber for the

Fiber-Optic Shape Sensing With Nonlinear Twist Compensation Using

A novel nonlinear twist compensation employed fiber-optic shape sensing method is
proposed in this work. Although it

Deep learning-based approach for high spatial resolution fibre shape ...

These findings are the preliminary steps toward a low-cost yet accurate fiber shape
sensing solution for detecting

Three-Dimensional Shape Sensing by Inverse Finite Element Method
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In this study, shape sensing for a bending stiffened panel was simulated using iFEM
based on strain measured by fiber

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

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

Design and analysis of a fiber-optic sensing system for shape ...

The other fiber optic-based technology enabling shape sensing is the multi-core fiber
Bragg grating (MCFBG) sensor

Distributed Fiber Optic Shape Sensing of Concrete Structures

The utilization of distributed fiber optic sensing (DFOS) allows the assessment of
strain and temperature distributions

Optical Fibre-Based Sensors—An Assessment of Current Innovations

Since the 1980s, the use of fibre-optic sensors has steadily expanded across a range
of applications. The underlying sectors have

Fiber optic shape sensing

Fiber optic shape sensing has an outstanding capability to sense curvature and shape
in 2D and 3D.

Optical Fiber Sensors: Working Principle, Applications, and Limitations

Recent progress in numerous sensing fields, including environmental, industrial, and
biomedical are discussed for

(PDF) Rapid and Accurate Shape-Sensing Method Using a Multi-Core Fiber ...

Fiber Bragg Grating (FBG) sensors inscribed in multi-core optical fibers have been
democratized over the years and

Review on optical fiber shape sensing technology

Shape sensing technology based on optical fibers is a new research direction in the
field of optical fiber sensing. In

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

Abstract We present a twist compensated, high accuracy and dynamic fiber optic
shape sensing based on phase

Shape Sensing Monitoring System Based on Fiber-Optic Strain

In the context of the characterization of the shape of flying sails whilst racing, a novel
method for real-time form-finding
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Fiber-optic sensor

A fiber-optic sensor is a sensor that uses optical fiber either as the sensing element
("intrinsic sensors"), or as a means of relaying

Buckling detection and shape reconstruction using strain distributions ...

Highlights • Distributed fiber optic sensors are used to detect buckling for thin-walled
structures. • An effective and

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 continuously track the

Shape Sensing Fiber Optic Solutions for 3D Monitoring

Optical fiber shape sensing is a form of distributed sensing that uses scattered
signals from a multi-core fiber to determine curvature

Special Issue “Fiber Optic Sensors and Applications”: An Overview

We present here the recent advance in exploring new detection mechanisms,
materials, processes, and applications of fiber optic

Shape sensing technology based on fiber Bragg grating for flexible ...

In order to deal with the problem of shape sensing, this paper presents a prototype
optical fiber shape sensor based

Contact Us

For more information, pricing, or custom solutions, please contact us:

Website: https://thebucketlistbook.co.za
Email: sales@thebucketlistbook.co.za
Phone: +33 1 42 78 39 16
Address: 10 Rue de la Paix, 75002 Paris, France

This document is for informational purposes only. Specifications subject to
change without notice.

Powered by TCPDF (www.tcpdf.org)

© 2026 Bucket-List Optical Measurement & Testing Group - All rights reserved

http://www.tcpdf.org

