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Fiber optic sensing technology for
distance measurement

Overview
The fiber-optic sensor measures distance, position and changes of position with an
accuracy of just a few nanometers.

Key Takeaways
Fiber optic sensors measure distance by detecting changes in light intensity, phase,
or interference patterns caused by the position of a target relative to the sensor
probe.Principles of Distance Measurement

Fiber optic distance sensors operate by transmitting light through an optical fiber to a
target and analyzing the light that is reflected or modulated by the target. The
amount of reflected light, its phase, or interference pattern changes depending on
the distance between the sensor probe and the target surface, allowing precise
measurement of displacement or position .

Intensity-Based Measurement

In extrinsic fiber optic sensors, a light beam is sent through the fiber to a target. The
reflected light is collected by receiving fibers, and the intensity of the received light
varies with distance. When the target is close, less light reaches the receiving fibers;
as the target moves away, more light is captured until saturation occurs. The sensor
converts this intensity change into an electrical signal proportional to distance .

Interferometric Measurement
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High-precision fiber optic sensors, such as those in the FDM series, use white light
interferometry. Light from the fiber is split into reference and measurement paths.
When the light reflects from the target and recombines with the reference beam, it
creates an interference pattern. The pattern shifts as the distance changes, allowing
nanometer-level resolution and absolute distance measurement. This method is
particularly useful in precision manufacturing and environments requiring extreme
accuracy .

Fiber Optic Lever Principle

Some sensors, like the Fotonic Sensor, use the fiber optics lever principle, where the
reflected light distribution across multiple receiving fibers changes with target
displacement. The sensor detects these changes and converts them into a voltage
signal, which is then used to calculate distance, vibration, or surface condition .

Advantages of Fiber Optic Distance Sensors
• High sensitivity and resolution: Capable of detecting nanometer-scale changes .

• Non-contact measurement: Ideal for delicate or moving surfaces .

• Electromagnetic immunity: Light-based signals are unaffected by electrical noise .

• Remote sensing capability: Probes can be placed far from the evaluation unit via
fiber-optic cables .

• Miniaturization: Probes can be as small as 50 µm in diameter, allowing
measurements in tight spaces .
Applications

Fiber optic distance sensors are widely used in precision manufacturing, component
alignment, vibration monitoring, and quality control. They are also suitable for harsh
environments where traditional electrical sensors may fail due to electromagnetic
interference or extreme temperatures . In summary, fiber optic sensors measure
distance by analyzing how light is affected by the target's position, using intensity
modulation, interferometry, or fiber lever principles, providing highly accurate, non-
contact, and flexible measurement solutions.
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Accurate Distance Measurement | fionec fiber optics

The fiber-optic sensor measures distance, position and changes of position with an
accuracy of just a few nanometers. Automatable

An optical fiber high-precision absolute distance measurement ...

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

Distributed Fiber Optic Sensing (DFOS)

Distributed Fiber Optic Sensing (DFOS) systems, using coherent light pulses, detect
physical characteristics such as temperature

Quantum-Empowered Fiber Sensing Metrology

Quantum sensing applications based on optical fiber quantum states and optical fiber
interferometers were discussed

Status and future development of distributed optical fiber sensors for ...

In this contribution we aim to review the main technologies that achieve higher
density of sensing points and distributed

Fiber Optic Sensors | KEYENCE America

Learn all about various sensors—including fiber optic sensors, photoelectric sensors,
laser sensors, and contact sensors—with

Turning Fiber into a Sensing System: The Magic of Fiber Optics Sensing

From energy and transportation to agriculture and cybersecurity, fiber sensing is
quietly revolutionizing industries with

Optical Fiber Sensors and Sensing Networks: Overview of the Main

Optical fibers provide sensing solutions for many types of applications and
environments with high performance. The

Optical Fibre-Based Sensors—An Assessment of Current Innovations

Abstract Optical fibre sensors are an essential subset of optical fibre technology,
designed specifically for sensing and measuring

Achieving precise multiparameter measurements with distributed optical ...
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The development of advanced distributed optical fiber sensing systems that are
capable of performing accurate and

Distributed Fiber Optic Sensing (DFOS)

Distributed Optical Fiber Sensing (DFOS) transforms standard fiber optic cables into
powerful sensors capable of detecting

Optical Fiber Sensors Guide

Optical fiber structure & characteristics At the heart of this technology is the optical
fiber itself -- a hair-thin cylindrical filament made

Vibration-Temperature Separation Using Few-Mode Forward

Long-distance distributed fiber-optic sensing can be achieved using forward
transmission distributed sensing technology. However,

Distributed Fiber-Optic Sensors for Vibration Detection

Distributed fiber-optic vibration sensors receive extensive investigation and play a
significant role in the 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

A Review of Optical Fiber Sensing Technology Based on Thin Film

This paper provides a systematic introduction to the principle of FP cavity fiber optic
sensors based on thin film

Advanced Fibre-Optic Sensing

Fiber-optic distributed acoustic sensing (DAS) systems based on phase-sensitive
optical time-domain reflection technology have

Fiber Optic Sensors: Short Review and Applications

The ability of fiber optic sensors has been enhanced to substitute traditional sensors
for acoustics, vibration, electric

Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.
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Contact Us

Continue your research online:

Website: https://rivomultitrade.co.za
Technical inquiry: https://rivomultitrade.co.za/contact.html

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