
Components of an Fiber Optic
Displacement Sensor

Article Overview

A fiber optic displacement sensor typically consists of a light source, transmitting fiber, receiving fiber,

photodetector, and a target, with configurations varying between intensity-modulated and interferometric

designs.

Core Components

1. Light Source: The sensor begins with a stable light source, often a laser or LED, which emits light into the

transmitting fiber. The choice of light source affects sensitivity and measurement range . 2. Transmitting

Fiber: This optical fiber guides light from the source to the measurement area. Multimode fibers are

commonly used due to their large core diameter and high numerical aperture, which allow efficient light

coupling and collection from the target . 3. Receiving Fiber: Positioned to collect light reflected or transmitted

from the target, the receiving fiber directs the light to a photodetector. The arrangement of transmitting and

receiving fibers can be optimized to improve sensitivity and linearity . 4. Photodetector: Devices such as

silicon photodiodes or avalanche photodiodes convert the received light into an electrical signal. The intensity

of this signal varies with the displacement of the target, forming the basis of measurement . 5. Target: The

external object whose displacement is being measured reflects or modulates the light. The sensor detects

changes in light intensity or phase caused by the target's movement .

Sensor Configurations

Intensity-Modulated Sensors: These are the simplest type, where displacement is determined by comparing the

transmitted light intensity to the received light intensity. Differential arrangements with multiple fibers can

reduce sensitivity to light source fluctuations and target angle variations . Interferometric Sensors:

High-precision sensors use interferometry, such as Michelson, Mach-Zehnder, or Fabry-Perot configurations.

Light from the source is split into reference and sensing paths, and the interference pattern at the detector

provides sub-nanometer displacement resolution . Fiber Bundle Designs: Some sensors use bundles of

transmitting and receiving fibers to enhance sensitivity and operating range. The geometrical arrangement of

fibers affects the sensor's linearity and responsivity, and careful design can optimize performance for specific

applications . Few-Mode Fiber Configurations: Advanced designs may use a few-mode fiber between

single-mode fibers (SMF-FMF-SMF) to exploit the Optical Vernier Effect, increasing sensitivity and precision

for small displacement measurements .

Summary

The structure of a fiber optic displacement sensor is modular and adaptable. At its core, it integrates a light

source, optical fibers, photodetector, and target, with variations in fiber type, arrangement, and detection
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method determining the sensor's sensitivity, resolution, and application suitability. Intensity-modulated

systems offer simplicity and robustness, while interferometric and few-mode fiber designs provide ultra-high

precision for scientific and industrial applications .

Abstract A novel and simple fiber-optic sensor for measuring a large displacement range in civil engineering

has been

Displacement measurements are of significant importance in a variety of critical scientific and engineering

fields, such as gravitational

The designed displacement sensor is composed of a sensing fiber, a reference fiber, a Fabry-Perot laser diode,

five

This paper presents a displacement sensor designed to achieve the Optical Vernier Effect (OVE) through a

simple yet

A typical system comprises a light source, a transmitting optical fiber, a receiving optical

Furthermore, high-resolution fiber-optic sensors designed for precise angular displacement measurements

have

Opsens'' ODP-A fiber optic displacement sensor is designed to offer high precision in the most demanding

environments. Combined

chieved by either beam-though or reflective techniques. A change in displacement of the through-beam and

reflective sensors are

FS61DSP: Optical Displacement Sensor for Linear Variation of Position Based on the newLight&#174;

technology, FS61DSP

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

relies on

The development of displacement sensors is essential in the physical sensor field as the other physical sensors

can be

Fibre optic displacement sensors will play an increasingly larger role in a broad range of industrial, military

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

A fiber-optic sensor is a sensor that uses optical fiber either as the sensing element (&quot;intrinsic

sensors&quot;), or as a means of relaying

In this paper, a fiber optic microprobe displacement sensor is proposed considering characteristics of

micro-Michelson

Chapter: Physics : Photonics and fibre Optics Displacement Fiber Optic Sensor (Extrinsic Sensor): Principle,

Description and
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