
How fiber optic sensors measure
distance

Article Overview

Yes, fiber optic sensors can be effectively used for distance measurement, offering high precision, flexibility,

and suitability for confined or harsh environments.

How Fiber Optic Sensors Measure Distance

Fiber optic sensors measure distance by detecting changes in light properties--such as phase, intensity, or

interference patterns--within optical fibers. Systems like the FDM series use white light interferometry to

deliver absolute distance values with nanometer-level accuracy, even in very small or hard-to-reach spaces .

The sensors can detect minute changes in position, expansion, drift, or vibrations of components, making them

ideal for precision manufacturing and metrology .

Advantages of Fiber Optic Distance Sensors

o High Accuracy: Some systems achieve resolutions below 1 nanometer and can measure over ranges from

millimeters to meters .

o Miniaturization: Probes can be as small as 50-80 microns in diameter, allowing measurements in

microbores, narrow gaps, or other confined spaces .

o Non-Contact Measurement: Distance can be measured without physically touching the object, preventing

interference with delicate components .

o Electromagnetic Immunity: Optical signals are unaffected by electromagnetic interference, enabling use in

electrically noisy environments .

o Long-Distance Signal Transmission: Measurement signals can be transmitted over long distances with

minimal attenuation, allowing flexible placement of probes and evaluation units .

o Integration and Automation: Fiber optic sensors can be integrated into production lines, automated systems,

and inline measurement processes for real-time monitoring .

Applications

Fiber optic distance sensors are used in a variety of fields:

o Industrial Precision Manufacturing: Measuring component positions, alignment, and surface features with

micrometer or nanometer tolerances .

o Microsystems and Microfabrication: Inspecting microgears, fuel injector bores, and other small-scale

components where tactile sensors are impractical .

o Biomedical and Minimally Invasive Diagnostics: Endoscopic probes for measuring tissue morphology or

spectroscopic properties in confined spaces .
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o Structural Monitoring: Detecting expansion, drift, or vibrations in highly stressed components .

Conclusion

Fiber optic sensors are highly versatile tools for distance measurement, combining extreme precision,

miniaturization, and robustness. Their ability to operate in confined, harsh, or electromagnetically noisy

environments makes them suitable for both industrial and scientific applications, from nanometer-scale

metrology to biomedical diagnostics .

Application note describes how the MTI-2100 Fotonic Sensor uses fiber optics to performs displacement

measurement in gaseous or

An optical fiber high-precision absolute distance measurement technology that incorporates white-light

interferometry

Explore fiber optic sensors: their working principles, types (intrinsic, extrinsic, hybrid), and diverse

Fiber optic sensors are defined as devices that utilize optical fibers to measure a variety of stimuli, including

mechanical, thermal,

Extrinsic fiber-optic sensors use an optical fiber cable, normally a multimode one, to transmit modulated light

from either a non-fiber

As a sensing technology based on the principles of optical fiber, fiber optic sensors have

In-fiber interferometric-based sensors are a rapidly growing field, as these sensors exhibit many desirable

Presentation Focus The major focus of this presentation will be on distributive fiber optic sensors which has

seen the greatest usage

Light diffuser-based fiber optic sensor: a) Sensor fabrication process, b) fabricated probe, c) interrogation

setup for

Learn how MTI''s Fotonic fiber optic sensors measure displacement, vibration, and surface conditions using

reflected light. Explore

In recent years, fiber optics has found major applications in sensor technology. In this paper, we develop a

theoretical
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Fiber Optic Sensors: Revolutionizing Precision, Speed, and Versatility in Measurement

Learn about fiber optic measurement, its importance in ensuring signal quality, diagnostics, and compliance.

Explore its working

This article explains what fiber optics are and how they work in industrial applications. Learn important terms

and the basics of fiber

A fiber optic sensor operates with an optical fiber cable connected to a dedicated light source. These sensors

offer great mounting

Some sensors measure at a defined point, others detect several discrete measuring points along a fiber, while

so-called distributed
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