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Function of Fiber Optic Sensors for
Displacement Measurement

Overview
Fiber Optic Displacement Sensors and Their Applicationsfiber based sensors are also
presented in this chapter. The application of the FODSs in liquid refra.

Key Takeaways
Fiber optic sensors can accurately measure displacement using light modulation
techniques, offering high sensitivity, non-contact operation, and immunity to
electromagnetic interference.

How Fiber Optic Displacement Sensors Work

Fiber optic displacement sensors (FODS) operate by transmitting light through an
optical fiber to a target and detecting changes in the reflected or transmitted light
caused by the target's movement. The sensor converts these light variations into
electrical signals proportional to the displacement, vibration, or position of the target.
Common techniques include: Intensity modulation: Measures displacement by
comparing the intensity of reflected or transmitted light, often using multimode fibers
for high coupling efficiency and sensitivity.

Fiber Bragg Gratings (FBG): Detects strain or displacement by monitoring shifts in the
reflected light wavelength, providing high-resolution, long-term stable
measurements. Interferometry: Uses phase changes in light to measure extremely
small displacements with high precision, though it is more complex.
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Sensor Configurations

The geometry of the fiber bundle affects sensitivity and measurement range.
Examples include: Random fiber distribution: High sensitivity but short range.
Hemispherical distribution: Long range but lower sensitivity.

Concentric or pentafurcated bundles: Balanced sensitivity and range, suitable for
precise industrial applications. Specialized probes, such as edge or shadow probes,
can measure thin targets or rotational components by detecting changes in light
intensity as the target moves between fiber bundles.

Advantages and Applications

Fiber optic displacement sensors offer several advantages over conventional sensors:
Non-contact measurement: Reduces wear and allows measurement of delicate or
moving surfaces. Compact and flexible: Ideal for confined spaces like turbines or
micro-assembly setups. Electromagnetic immunity: Suitable for harsh industrial
environments.

High resolution and wide frequency response: Enables precise monitoring of
vibrations, surface deformation, and structural health. Applications include industrial
process monitoring, aerospace engine tip clearance and timing, micro-assembly,
medical instrumentation, and structural health monitoring.

Summary

Fiber optic sensors are highly effective for displacement measurement due to their
sensitivity, flexibility, and robustness. By selecting appropriate fiber configurations
and measurement techniques, they can provide precise, non-contact displacement
data in a wide range of industrial, medical, and scientific applications.

Article Content

Fiber Optic Displacement Sensors and Their Applications

fiber based sensors are also presented in this chapter. The application of the FODSs
in liquid refractive index measu ement is investigated theoretically and
experimentally. In the last part of this chapter, a

Review of Fiber Optic Displacement Sensors

This article reviews specifically the advanced fiber optic displacement sensing
techniques that have been developed in the past two decades.

Realization of fiber optic displacement sensors
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By modifying the distance between the transmitting and receiving optical fibers, or
by changing the end face and topology of the receiving optical fibers, it is possible to
change the output

Fiber Optic Displacement Sensors and Their Applications

Compared to conventional transducers, optical fiber sensors show very high
performances in their response to many physical parameters such as displacement,
pressure, temperature and electric field.

Displacement Measurement by Fiber Optics | Application Note | MTI

Application note describes how the MTI-2100 Fotonic Sensor uses fiber optics to
performs displacement measurement in gaseous or liquid media.

Exhaustive analysis and simple model of an angular displacement

Here, we present a comprehensive analytical model for multi-axis tilt sensing based
on intensity-modulated optical fiber sensors (OFDSs).

Fiber-optic sensor

Optical fibers can be used as sensors to measure strain, temperature, pressure and
other quantities by modifying a fiber so that the quantity to be measured modulates
the intensity, phase, polarization,

A displacement sensor based on balloon-like optical fiber structure

Optical fiber displacement sensors have been successfully investigated because of
their advantages of corrosion resistance, the capability of remote sensing, and
electromagnetic immunity.

fiber optic displacement sensor working principle

Fiber optic displacement sensors (FODS) provide a compelling answer. These
sophisticated instruments leverage the unique properties of light traveling through
optical fibers to

Fiber Optic Sensors: Types, Working Principle & Applications

This article explores the different types of Fiber Optic Sensors, their working
principles, and various applications. We''ll delve into Intrinsic, Extrinsic, and Hybrid
fiber optic sensors, explaining how they
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LW radar sensor for non-contact level measurement Improve inventory calculations
with high accuracy level measurement and increase machine availability with

Fiber Optic Displacement Sensors and Their Applications

© 2026 ENSAA OPTICAL NETWORKS - All rights reserved



Page 4/5

These sensors measured the parameter by allocating a fiber displacement in lateral,
longitudinal, angular, or differential deviations and analyzing the changed of
transmission loss .

In-depth analysis of optical fiber displacement sensor

In non-contact metrology, precise and reliable distance measurements are essential
goals of applied physics research [1, 2].

Exhaustive analysis and simple model of an angular displacement optical ...

Furthermore, high-resolution fiber-optic sensors designed for precise angular
displacement measurements have demonstrated their effectiveness in diverse
applications such as the stroke of an ...

Theoretical and experimental study on fiber-optic displacement sensor ...

A novel and simple fiber-optic sensor for measuring a large displacement range in
civil engineering has been developed. The sensor incorporates an ext

Fiber Optic Sensor

Fiber optic sensors are defined as devices that utilize optical fibers to measure a
variety of stimuli, including mechanical, thermal, electromagnetic, radiation,
chemical, and flow characteristics. They

Fiber optics sensor for sub-nanometric displacement and wide bandwidth ...

In this paper, we report fiber optics sensor with sub-nanometric resolution and wide
bandwidth. It relies on an increase of the reception fibers number and on low-noise
electronics.

High-Sensitivity Displacement Sensor Using Few-Mode Optical Fibers

This paper presents a displacement sensor designed to achieve the Optical Vernier
Effect (OVE) through a simple yet robust configuration, enhancing sensitivity and
precision in small
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Contact Us

Continue your research online:

Website: https://ensaa.es
Technical inquiry: https://ensaa.es/contact.html

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