Artificial Intelligence in Fiber Optic
Sensing

Overview

This paper presents a comprehensive review of Al-enhanced OFS technologies,
encompassing both localized sensors such as fiber Bragg gratings (FBG), Fabry-Perot
(FP) interferometers, and Mach-Zehnder interferometers (MZIl), and distributed
sensing systems based on Rayleigh . This paper presents a comprehensive review of
Al-enhanced OFS technologies, encompassing both localized sensors such as fiber
Bragg gratings (FBG), Fabry-Perot (FP) interferometers, and Mach-Zehnder
interferometers (MZI), and distributed sensing systems based on Rayleigh . This
paper presents a comprehensive review of Al-enhanced OFS technologies,
encompassing both localized sensors such as fiber Bragg gratings (FBG), Fabry-Perot
(FP) interferometers, and Mach-Zehnder interferometers (MZIl), and distributed
sensing systems based on Rayleigh, Brillouin, and Raman. This paper presents a
comprehensive review of Al-enhanced OFS technologies, encompassing both
localized sensors such as fiber Bragg gratings (FBG), Fabry-Perot (FP)
interferometers, and Mach-Zehnder interferometers (MZl), and distributed sensing
systems based on Rayleigh, Brillouin, and Raman. These sensors detect anomalies in
the input data to the system, allowing alerts to be generated for early risk detection.
The advancement of artificial intelligence has led to improved sensor systems and
networks, resulting in devices with better performance and more precise results by.
This is the power of fiber optic sensing, a technology that transforms ordinary optical
fibers into the digital world's sensory network. In 2023, researchers turned submarine
cables into earthquake warning systems and gave electric vehicles “optical nerves”
to prevent battery failures.
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Article Content
Jul 23, 2026
Application of machine learning in optical fiber sensors

Machine learning (ML), as a subset of artificial intelligence (Al), has played an
important role in the intelligent

Mar 21, 2026
Al in Distributed Fiber Optic Sensors: Revolutionizing Sensing ...

3. Luna Innovations Luna Innovations specializes in optical technologies and has been
a key player in Distributed

Dec 11, 2025
Optical fiber sensors enhanced by artificial intelligence: advances ...

This review provides a structured synthesis of Al-enhanced optical fiber sensing
systems, mapping learning-based

Feb 26, 2026
Integrating an optical fiber sensor and artificial intelligence for ...

This work integrates optical fiber detection with artificial intelligence technology,
demonstrating significant potential for

Nov 04, 2025
Artificial Intelligence and Machine Learning in Optical Fiber Sensors ...

The integration of artificial intelligence (Al) with optical fiber sensing (OFS) is
transforming the capabilities of modern sensing

Jan 13, 2026
Fully Automated and Al-Assisted Optical Fiber Sensing System for ...

Herein, we developed a fully automated multiplexed optical fiber sensing system
based on artificial intelligence (Al)

Nov 04, 2025
Recent Advances in Machine Learning for Fiber Optic Sensor

Fiber optic sensor technologies hold great promise to form the backbone for next-
generation intelligent sensing

Mar 05, 2026
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Optical Fiber Technology | Artifical Intelligence for Optical Fibers ...

Artificial intelligence (Al) saw a huge interest in optical fiber based technologies in
recent years with powerful short

Jan 12, 2026
Al-Assisted Fiber Optic Sensors for Simultaneous Measurement

1 Fiber Optic Sensors and Artificial Intelligence (Al): Brief History and Overviews 1.1
Fiber Optic Sensors After the

Nov 24, 2025
Al in Optical Fiber Sensors and Sensing Network

This chapter covers the way Al has brought about change in the application of fiber
optic sensors and also gives

Nov 26, 2025
Fusion of Distributed Fiber Optic Sensing, Acoustic NDE, and Artificial ...

Emerging opportunities combining acoustic non-destructive evaluation, optical fiber
sensing, and Al are discussed for infrastructure

Jun 27, 2026
(PDF) Machine Learning Applications in Optical Fiber Sensing: A ...

The aim of this work is to conduct a bibliometric analysis using the PRISMA 2020 set
to identify research trends in the

Jul 08, 2026
Efficient Optical Fiber Sensing System Through Enhanced Machine ...

In recent years, machine learning (ML) has been increasingly applied to the
processing of optical signals, but

Sep 26, 2025
Recent Advances in Machine Learning for Fiber Optic Sensor

These challenges can be overcome by building advanced data analytics engines
enabled by recent breakthroughs in

May 09, 2026
Review of Optical Fiber and Integrated Photonic Sensors for ...

Smart manufacturing, Industry 4.0, and cyber-physical systems (CPSs) require
sensing architectures capable of
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Aug 08, 2025
Machine Learning for Real-Time Data Analysis in Fiber Optic Sensing

The use of artificial intelligence is also useful in sensor calibration and self-tuning of
fiber optic sensing systems. In the

Jul 09, 2026
Turning Fiber into a Sensing System: The Magic of

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

May 15, 2026
Intervention of Machine Learning and Explainable Artificial ...

This letter illustrates the successful application of machine learning (ML) models with
explainable artificial intelligence

Mar 07, 2026
Optical Fiber-Based Structural Health Monitoring: Advancements

Structural health monitoring (SHM) plays a vital role in ensuring the safety, durability,
and performance of civil

May 08, 2026
Artificial Intelligence Applications in Optical Sensor Technology

The field of optical sensor technology is changing under the influence of artificial
intelligence (Al), driving

Apr 02, 2026
(PDF) Recent Advances in Machine Learning for Fiber

These challenges can be overcome by building advanced data analytics engines
enabled by

Jul 22, 2026
Explore Benefits of Distributed Fiber Optic Sensing for Optical Network ...

We review various applications of distributed fiber optic sensing (DFOS) and machine
learning (ML) technologies that

Jul 27, 2025

Al-assisted fibre optic sensing frameworks for ...
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This review examines the integration of artificial intelligence (Al) with fibre optic
sensing (FOS) for automated structural

Jun 16, 2026
Machine Learning Applications in Optical Fiber Sensing: A ...

The advancement of artificial intelligence has led to improved sensor systems and
networks, resulting in devices with

Sep 21, 2025
Al Techniques for Signal Processing in Optical Fiber Sensors

Al techniques, from machine learning (ML) to the most recent developments in deep
learning (DL), are widely utilized in
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