Multimode temperature sensing fiber

Article Overview

Multimode fibers (MMFs) can serve as high-precision temperature sensors by
exploiting speckle patterns, multimode interference, and temperature-sensitive
transmission modes.

Working Principle

Multimode fibers guide light through multiple propagation paths, creating speckle
patterns due to interference among modes. These patterns are highly sensitive to
environmental changes, including temperature fluctuations. As temperature changes,
the refractive index and physical length of the fiber vary, altering the speckle pattern.
By analyzing these changes, the temperature along the fiber can be inferred without
direct contact with the target object .

Sensing Techniques

* Deep Learning-Based Speckle Analysis Recent approaches use Convolutional Neural
Networks (CNNs) to interpret speckle patterns generated in MMFs. The CNN can
simultaneously predict the temperature and the location of heating points along the
fiber. Experiments have demonstrated temperature prediction accuracy within £1 °C
and 100% location prediction accuracy, offering a simpler and more efficient
alternative to traditional fiber-optic sensing methods that rely on complex physical
models .

* Multimode Interference (MMI) Structures MMFs can be integrated into single-
mode-multimode-single-mode (SMS) fiber structures, where a short MMF segment is
sandwiched_between two single-mode fibers. The interference.,
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Article Content
Optical Fiber Sensor for Curvature and Temperature Measurement

Multi-core optical fiber , dual-core fiber , hollow-core fiber [16, 17, 18], photonic
crystal fiber [19, 20] and many

Optical Fiber Sensors for High-Temperature Monitoring: A Review

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

Optical fiber temperature sensor based on modal interference in ...

Optical fiber temperature sensor based on modal interference in multimode fiber
lengthened by a short segment of

Optical Fiber Sensor for Temperature and Strain Measurement ...

A variety of specialty fibers such as no-core fiber (NCF) have already been studied to
reveal their sensing abilities. In

Optical fiber sensors based on multimode interference using square

Optical fiber sensors based on multimode interference (MMI) have been widely used
and developed into various

Single-Mode-Multimode-Single-Mode Fiber (SMS): Exploring

In this letter, we study the environmental sensing capabilities of a single-mode-
multimode-single-mode (SMS) fiber in

High-sensitivity fiber temperature sensor based on composite film ...

In this work, we proposed and demonstrated a high-sensitivity optical fiber
temperature sensor based on lossy mode

(PDF) Temperature sensing based on multimode ...

A simple, stable, and high-sensitivity temperature sensor based on multimode
interference (MMI) in a polymer optical

A comparison of temperature sensing characteristics of SMS

A comparative study of the temperature sensitivities of the single-multi-single mode
(SMS) fiber structures employing

Simultaneous strain and temperature sensor based on polarization ...

A novel, simultaneous strain and temperature sensor utilizing polarization
maintaining fiber (PMF) and multimode fiber

Folded-tapered multimode-no-core fiber sensor for simultaneous ...
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In this paper, a refractive index (RI) and temperature sensor based on a folded-
tapered multimode-no-core (FTMN)

Optical Fiber Sensor for Temperature and Strain Measurement Based

Here, we investigated the sensing performance of a simple multimode-interference-
based fiber sensor containing a specialty fiber,

Deep Learning-Based Multimode Fiber Distributed

This study presents a deep learning-based approach for multimode fiber temperature
and

Strain and Temperature Sensing in Multimode Fiber Using OFDR

This study focuses on the graded-index MMF used for power delivery to the remote
module of an Electronic Current Transformer

Single-Mode-Multimode-Single-Mode Optical Fiber Sensing

This paper reviews some aspects of optical fiber sensors based on a single-mode
(SM)-multimode (MM)-SM structure and reports on

Tailoring temperature response for a multimode fiber

These spectral responses can be successfully extracted for every segment of the
sensing fiber with a centimeter-order

Multimode interference based fiber-optic sensor for temperature ...

A new fiber-optic sensor was demonstrated for temperature measurement using
multimode interference effect in single

A Micro-Mach-Zehnder Interferometer Temperature Sensing Design

In this paper, a temperature sensing scheme with a miniature MZI structure based on
the principle of inter-mode

Singlemode-Multimode-Singlemode Fiber Structures for Sensing ...

A singlemode-multimode-singlemode (SMS) fiber structure consists of a short section
of multimode fiber fusion- spliced

Deep Learning-Based Multimode Fiber Distributed Temperature Sensing

This study presents a deep learning-based approach for multimode fiber temperature
and position sensing using a CNN model to

Physics and applications of Raman distributed optical fiber sensing ...

This paper review recent advances in Raman distributed optical fiber sensing in terms
of temperature measurement
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Deep Learning-Based Multimode Fiber Distributed Temperature

This work presents alternative fiber optic sensing method for temperature estimation,
based on developed dual-output

Multimode optical fiber sensors: from conventional to

In this review, we provide an overview of the latest developments in MMF sensors,
ranging

High Sensitivity Temperature Sensing Based on Intermodal Coupling

A high-sensitivity fiber-optic temperature sensor consisting of a cascaded structure of
multimode fiber (MMF), tapered seven-core

Multimode optical fiber sensors: from conventional to machine learning ...

Multimode fiber (MMF) sensors have been extensively developed and utilized in
various sensing applications for

Tailoring temperature response for a multimode fiber

To illustrate the practicality of the proposed special state, a learning-empowered fiber
specklegram temperature sensor based on
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