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Article Overview

Reflective fiber optic displacement sensors (RFODS) measure displacement by
detecting variations in reflected light intensity, offering high accuracy and simple
probe design.

Principles of RFODS

Reflective fiber optic displacement sensors operate by launching light from a source
fiber toward a reflective target and collecting the reflected light with a receiving fiber.
The intensity of the received light varies with the distance between the fiber end and
the reflector, allowing displacement measurement. The system typically includes a
light source (LED), a photo-detector, and a reflective target, which can be a flat
surface, grating, or retro-reflective panel .

Experimental Setup

* Sensor Probe Design: A common configuration uses parallel source and receiving
fibers fixed on one side of the probe. The light emitted from the source fiber forms a
cone that reflects off the target and partially enters the receiving fiber. The overlap
area between the reflected light cone and the receiving fiber core determines the
received intensity .

» Reflective Target: Targets can be simple mirrors, retro-reflective panels, or gratings
with periodic refractive index variations. Reflective gratings allow lateral
displacement asurement and can provide signal subdivision for direction detecti
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Article Content
Aug 11, 2025
Modeling and experimental studies on retro-reflective fiber optic micro ...

The generalized model of fiber optic displacement sensor is developed based on
different geometrical transformations

Aug 16, 2025
Multi-Point Fiber Optic Displacement Sensing System Based on

We propose a macroscopic loss-based olive-shaped single-mode fiber (OSSMF) for
displacement sensing in the fiber

May 15, 2026
A novel sensor design for displacement measurement using plastic ...

Here we present a novel sensor structure that is used for displacement
measurement. The proposed method relies on

Apr 25, 2026
An Intensity-Modulated Optical Fibre Displacement Sensor with

cted optical signal intensity changes as a function of change in displacement. This
paper describes an alternative sensing structure

Nov 10, 2025
Multi-Point Fiber Optic Displacement Sensing System Based on

In this work, two systems consisting of single-point and multi-point displacement
sensing are built, and the ring-down

Sep 27, 2025
A Fiber-Optic Displacement Sensor Based on High-Precision

A fiber-optic displacement sensing scheme based on high-precision detection of
differential phase is proposed, with

Nov 07, 2025
All fiber optic sensor with reference to different reflectors

In this brief communication, we report all fiber optic displacement sensor using
different reflectors such as plane,

Sep 08, 2025
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All fiber Fabry-Pérot interferometer for high-sensitive micro ...

A fiber-optic displacement sensor based on Fabry-Pérot interferometer (FPI) with high
sensitivity is investigated in

Jan 23, 2026
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

Apr 30, 2026
A Differential Reflective Intensity Optical Fiber Angular Displacement ...

In this paper, a novel differential reflective intensity optical fiber angular
displacement sensor was proposed. This

Sep 18, 2025
An Optical Fiber Lateral Displacement Measurement Method and ...

Abstract: An optical fiber sensing method based on a reflective grating panel is
demonstrated for lateral displacement measurement.

May 14, 2026
A precision fiber optic displacement sensor based on reciprocal ...

A fiber optic nanometer range displacement sensor has been developed based on
reciprocal interferometry, a

May 01, 2026
Realization of fiber optic displacement sensors

In this paper three different types of Intensity Fiber Optic Displacement Sensors (I-
FODS) are presented. Three

Sep 12, 2025
In-depth analysis of optical fiber displacement sensor design process

Differential intensity sensors based on optical fibers have been very successful.
Nevertheless, an inefficient fiber

Apr 16, 2026
Design, sensing principle and testing of a novel fiber optic ...

This paper presents a linear fiber optic displacement sensor for the use over a large
range based on the macro
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Mar 01, 2026
Fiber Optic Displacement Sensors and Their Applications

Fiber optic displacement sensor (FODS) with two asymmetrical inclined fibers is
studied theoretically and

Oct 16, 2025
Modeling and experimental studies on retro-reflective fiber optic micro ...

Polygerinos et al. described the behavior of two fiber-optic reflective light intensity
displacement sensors utilizing a fiber

Jul 28, 2026
Fiber optic displacement sensor with a large extendable measurement ...

The proposed fiber optic displacement sensor guarantees a stable reflected signal
acquisition for application in real

Apr 14, 2026
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

Jun 01, 2026
Optical fiber displacement sensor based on Stokes Raman

However, multi-parameter simultaneous sensing is the common requirement in many
applications. In this paper, we

Oct 24, 2025
A Fiber-Optic Displacement Sensor Using the Spectral Demodulation ...

This paper reports a fiber-optic displacement sensor based on a Michelson
interferometer using the spectral

Sep 23, 2025
Retro-Reflective Fiber Optic Displacement Sensor for Performance ...

With the defined control factors and noise factors simulations are carried out for the
25 experiments using the developed model to

Aug 17, 2025

Exhaustive analysis and simple model of an angular displacement optical ...
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Various fiber-optic sensor configurations, including twisted macro-bend coupling
phenomena 30, 31, collimated beam

Mar 08, 2026
Optimizing Algorithm for Existing Fiber-Optic Displacement Sensor ...

This paper describes the optimal design of a miniature fiber-optic linear displacement
sensor. It is characterized by its

Apr 21, 2026
Theoretical and experimental study on intensity modulation differential ...

Abstract A sensitive intensity modulation differential optical fiber angular
displacement sensor has been developed.

Mar 04, 2026
(PDF) Multi-wavelength fiber optic displacement sensing

Light of each wavelength is back-reflected into the fiber at a unique target position.
The basic principles of the method

Oct 29, 2025
Exhaustive analysis and simple model of an angular displacement

By capturing how a Gaussian beam, reflected from a tilted target, couples into arrays
of receiving fibers, our model

Jun 18, 2026
(PDF) Design and Construction Optical Fiber Sensor ...

A simple technique is presented for the fiber optic displacement sensor using coupler,
using multimode plastic 50:50

Dec 09, 2025
Fiber optic displacement measurement model based on finite reflective ...

The fiber optic displacement measurement model is established on the base of finite
reflective surface, and three
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