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Thickness detection using fiber optic
sensors

Article Overview
Fiber optic sensors can detect material thickness by measuring changes in light
propagation, refractive index, or surface interactions, with high sensitivity and real-
time capability.

Principles of Thickness Detection

Fiber optic sensors operate by guiding light through a core surrounded by cladding,
where changes in the surrounding medium or material properties modulate the light
signal. Intrinsic sensors detect changes directly along the fiber, while extrinsic
sensors relay light to an external sensing element for measurement . Thickness
detection often relies on refractive index variations, evanescent field interactions, or
surface plasmon resonance (SPR) effects, which are highly sensitive to small changes
in material thickness .

Sensor Types and Configurations

• Single-mode–multimode–single-mode (SMS) fibers: These structures enhance
sensitivity by controlling modal interference. Adjusting the cladding thickness of the
multimode fiber segment can optimize performance, balancing sensitivity, quality
factor, and energy loss .
• Surface plasmon resonance (FOSPR) sensors: These sensors use a metal-coated
fiber to detect thickness changes at interfaces, such as oil-water or air-oil layers.
They provide real-time measurements with high repeatability and can detect thickn...
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Jan 25, 2026

Optical Fiber Sensors Guide

An optical fiber sensing system is basically composed of a light source, optical fiber; a
sensing element or transducer and a detector

Jul 27, 2025

Optical Fiber Sensors for High-Temperature Monitoring: A Review

High-temperature measurements above 1000 °C are critical in harsh environments
such as aerospace, metallurgy,

Dec 01, 2025

Fiber Optic Sensor

Fig. 7. Fiber optic sensor configurations in biomedical engineering applications:
intensity modulation using (a) fiber microbending

Mar 06, 2026

Optical substrate thickness measurement system using hybrid fiber ...

The proposed method provides a simple, self-calibrating, non-contact mechanism for
accurate optical chip thickness

May 23, 2026

Ultrahigh Resolution Thickness Measurement Technique Based on a

Fourier-domain optical coherence tomography (FDOCT) is an alternative method ,
however, this method is again

May 01, 2026

Review Advancements in fiber optic tactile sensors: A comprehensive ...

Recent technological advancements have significantly expanded their applications in
areas such as robotics, medical

Oct 22, 2025

What is Fiber Optic Sensing?

Distributed Temperature Sensing (DTS), Distributed Temperature and Strain Sensing
(DTSS) and Distributed Acoustic Sensing

Apr 12, 2026
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Fiber Optic Sensors: Short Review and Applications

An extensive review of optical fiber sensors and the most beneficial applications is
presented in this chapter. Although

Mar 14, 2026

Fiber Optic Sensors: Types, Working Principle

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

Jul 07, 2026

Newly Developed Method for Liquid Thin Film Thickness Measurement Using ...

A new ray-tracing–based calibration method for an Optical fiber–based Reflective
Probe (ORP) was developed. This

Sep 28, 2025

Cladding–Thickness–Dependent Performance of SMS Optical Fiber

To address this research gap, we systematically investigate the influence of MMF
cladding thickness on the

Oct 08, 2025

Optical Fiber Sensors: Working Principle, Applications,

Recent progress in numerous sensing fields, including environmental, industrial, and

Mar 07, 2026

Optical substrate thickness measurement system using hybrid fiber ...

Proposed and demonstrated is a simple few components non-contact thickness
measurement system for optical quality

Feb 26, 2026

Fiber optic displacement sensor for micro-thickness measurement

A simple fiber optic sensor is proposed and demonstrated for detection of different
concentration of dengue non

Oct 27, 2025

What is a Fiber Optic Sensor?

A fiber optic sensor operates with an optical fiber cable connected to a dedicated
light source. These sensors offer great mounting
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Aug 30, 2025

Real-time monitoring of thin film thickness and surface roughness

To address the above-mentioned challenges, this study introduces a method using a
single mode optical fiber (SMF) to monitor the

Sep 21, 2025

Thickness / Width | Selecting a Measurement Sensor

Thickness is measured by passing a target between two sensors. A newly designed
optical system and dedicated jig allow for ultra

Oct 18, 2025

Film Thickness Gauge Based on Interferometric Principle

aped optical fiber is proposed to achieve accurate measurement of film thickness. In
this paper, the optical fiber, the interferometric

Dec 20, 2025

Optical Fiber Sensors and Sensing Networks: Overview of the Main

Optical fiber sensors present several advantages in relation to other types of sensors.
These advantages are

Oct 09, 2025

Real-Time Thickness Measurement of Marine Oil Spill by ...

This study presents a gold-film fiber-optic surface plasmon resonance (FOSPR) sensor
prepared by polydopamine

Nov 21, 2025

Turning Fiber into a Sensing System: The Magic of

Imagine a world where the Internet doesn''t just connect but senses—detecting
earthquakes,

Apr 07, 2026

US8941821B2

A system and method are provided for determining wall thickness of a structure such
as a metallic pressurized pipe.

Jan 08, 2026

Ultrahigh Resolution Thickness Measurement Technique Based on a
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An ultrahigh resolution thickness measurement sensor was proposed based on a
single mode–hollow core–single mode
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Website: https://www.chromadecksigns-eastrand.co.za
Email: sales@chromadecksigns-eastrand.co.za
Phone: +32 2 318 5792
Address: Avenue Louise 500, 1050 Brussels, Belgium

This document is for informational purposes only. Specifications subject to
change without notice.

Powered by TCPDF (www.tcpdf.org)

© 2026 Chromadeck Line Materials & Optical Protection - All rights reserved

http://www.tcpdf.org

