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What are fiber optic shape sensing
systems

Overview

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.

Key Takeaways

Fiber optic shape sensing uses multi-core optical fibers with embedded sensors to
measure curvature and twist, enabling real-time 3D reconstruction of a device or
structure.

Overview

Fiber optic shape sensing is a distributed sensing technology that determines the
shape of a structure by measuring curvature and twist along a multi-core optical
fiber. The core principle relies on detecting strain or wavelength shifts in the fiber,
often using Fiber Bragg Gratings (FBGs), which are inscribed along the fiber to act as
precise sensing points. By analyzing these signals, the 3D shape of the fiber—and by
extension, the device or structure it is embedded in—can be reconstructed in real
time.

Technology and MethodsMulti-Core Fibers (MCF): These fibers contain multiple cores,
each capable of sensing strain independently. The relative strain between cores
allows calculation of local curvature and twist. Fiber Bragg Gratings (FBGs): FBGs
reflect specific wavelengths of light that shift under strain.

By monitoring these shifts, the fiber's bending and torsion can be quantified.
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Scattering-

Based Sensing: Some systems use Rayleigh, Brillouin, or Raman scattering to detect
distributed strain along the fiber, providing continuous shape information over long
distances.

Real-

Time Processing: Advanced algorithms convert strain or wavelength data into
Cartesian coordinates, enabling sub-millimeter accuracy in tip position and full-length
shape reconstruction.

Applications

Medical Devices: Fiber optic shape sensing is widely used in minimally invasive
surgery, catheter navigation, and robotic-assisted procedures. It provides radiation-
free, real-time awareness of device shape inside the body, improving safety and
precision. Robotics and Industrial Inspection: The technology enables real-time
position tracking, force detection, and deformation monitoring in robotic arms,
flexible manipulators, and structural health monitoring.

Aerospace and Confined Navigation: Shape sensing allows navigation and inspection
in constrained or inaccessible environments, such as pipelines, aircraft structures, or
underground tunnels.

Advantages

Continuous 3D Awareness: Unlike intermittent imaging or external tracking, fiber
optic shape sensing provides full-length, continuous shape data. Compact and
Flexible: Multi-core fibers are small, lightweight, and can be embedded in flexible
devices without affecting performance. High Accuracy: Modern FBG-based systems
achieve sub-millimeter precision, suitable for critical applications in medicine and
robotics.

Radiation-

Free: Particularly in medical applications, it reduces the need for X-ray or fluoroscopy
guidance.

Summary

Fiber optic shape sensing combines multi-core optical fibers, FBG sensors, and
advanced signal processing to provide real-time, high-precision 3D shape
reconstruction. Its applications span medical devices, robotics, structural monitoring,
and aerospace, offering continuous awareness, safety, and accuracy in environments
where traditional sensing methods are limited.
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Article Content
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 and twist rate to produce the
shape of a given structure.

Shape Sensing

Our fiber optic shape sensing system comprises a sensor, a measurement device and
the software that manages all the algorithms for data readout and processing.

The Shape Sensing Company | Fiber Optic Shape Sensing for

Fiber optic shape sensing uses embedded sensors to measure the full 3D shape of a
flexible surgical device along its entire length in real time. By sensing the device itself
from the inside, it provides

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 3D shape and position of a dynamic
object (with unknown

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 challenges and emerging applications of FOSSs in various
industries

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 nowadays offer a compact and robust platform for
shape

Fiber Optic Shape Sensing | The Shape Sensing Company

Fiber optic shape sensing technology reconstructs and displays the entire shape of a
thin, flexible optical fiber.

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 recent years, fiber shape sensors have used several
optical fibers with a

lon Robotic Bronchoscopy | Intuitive
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Stability is enabled by fiber optic sensing technology which maintains active robotic
control of catheter position and corrects unwanted tip deflection.

PDF document

PDF document PDF document Read this PDF document online, download the original
file, and browse related details on device.report. Additional coding instructions can be
found in the Article File chapter

Level Measurement Technologies

Hawk Measurement develops & manufactures level measurement, blocked chute
detection, sonar interface sensing and fiber optic sensing solutions for industries
including mining, water, power &

Distributed Fiber Optic Temperature Sensor

Fiber optic sensing cable design offers high reliability, accuracy, and quick update
times to ensure 24/7 monitoring of the fiber temperature sensor application with no
downtime for maintenance. Watch the

IJERT - International Journal of Engineering Research & Technology

International Journal of Engineering Research & Technology is a peer-reviewed, open
access and multidisciplinary engineering, technology and science journal that
publishes original research &

Optical Fiber Bragg Grating Based Sensing System of ...

Download Citation | Optical Fiber Bragg Grating Based Sensing System of Flexible
Wearable Smart Sleeve for Tracking Human Arm Joint Movements | Optical fiber
Bragg sensor

Advances in fiber-optic-based 3D shape sensing technology

Abstract Fiber-optic 3D shape sensing technology, renowned for its immunity to
electromagnetic interference and unparalleled spatial accuracy, is indispensable for
real-time

Fiber optic shape sensing

Fiber optic shape sensing has an outstanding capability to sense curvature and shape
in 2D and 3D. The technology will enable cutting-edge applications in the fields of
robotic and standard minimally

Specialty Optical Fibers | Coherent

Coherent Specialty Optical Fibers provide a range of SM, MM, and PM fiber for laser
and amplifier, beam delivery, geophysical sensing,
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Shape Sensing

Fiber optic shape sensing as turn-key solution. Combining issues such as reduced
exposure to radiations while still being able to “see” through the body may at first

Contact Us

Continue your research online:

Website: https://artduferoger.fr
Technical inquiry: https://artduferoger.fr/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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