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Overview

Here, we report a fiber-optic point-based sensor to measure temperature and
weight based on correlated specklegrams induced by spatial multimode
interference. The device is realized simply by splicing a multimode fiber (MMF)
to a single-mode fiber (SMF) with a core offset. Fiber Bragg grating (FBG)
sensors, a significant category within optical fiber sensors, provide solutions
for quasi-distributed sensing applications but introduce complexities related to
both sensor interrogation and the specialized and sometimes expensive
equipment needed for grating inscription.
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Fiber Optic Speckle Sensor

  

Optical heterodyne detection 

Optical heterodyne detection is a method of
extracting information encoded as modulation of
the phase, frequency or both of electromagnetic
radiation in the wavelength band of visible or
infrared light.

  

Multimodal Speckle-polarization Fiber-optic
Sensing for Localized and  

In this work, we presented a multimodal sensing
framework that combines speckle dynamics with
state-of-polarization (SoP) interrogation to
overcome some of the limitations of existing
fiber-optic multi 

  

Advances in Optical Fiber Speckle Sensing:
A Comprehensive Review

A plethora of optical fiber sensor technologies
have been proposed, capitalizing on distinct
effects on optical fibers to achieve specific
sensing outcomes. These include interferometry ,
intensity 

  

Optical fiber strain sensor with extended
dynamic range based on  

In this paper, a processing scheme based on the
morphological similarities of speckle patterns is
proposed to extend the dynamic range of Fiber
Speckl
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Advances in Optical Fiber Speckle Sensing:
A Comprehensive Review

Navigating through diverse sensor technologies,
including interferometry, intensity variation,
nonlinear effects, and grating-based sensors,
fiber specklegram sensors (FSSs) emerge as
promising 

  

Spatially Modulated Fiber Speckle for High-
Sensitivity Refractive Index  

A fiber speckle sensor (FSS) based on a tapered
multimode fiber (TMMF) has been developed to
measure liquid analyte refractive index (RI) in
this work. By the lateral and axial offset 

  

Spatially Modulated Fiber Speckle for High-
Sensitivity

A fiber speckle sensor (FSS) based on a tapered
multimode fiber (TMMF) has been developed to
measure liquid analyte refractive index (RI) in
this 
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Fiber-Optic Point-Based Sensor Using
Specklegram Measurement

In this paper, we introduce a newly developed
fiber-optic point-based temperature and weight
sensor by measuring the speckle changes under
different environmental conditions.

  

Advances in Optical Fiber Speckle Sensing:
A 

Navigating through diverse sensor technologies,
including interferometry, intensity variation,
nonlinear effects, and grating-based sensors, 

  

Advances in Optical Fiber Speckle Sensing:
A Comprehensive 

Navigating through diverse sensor technologies,
including interferometry, intensity variation,
nonlinear effects, and grating-based sensors,
fiber specklegram sensors (FSSs) emerge as 

  

Speckle-based fibre-optic current sensor 

A new fibre-optic sensor, based on the speckle
phenomenon, for the measurement of current is
described. The technique has the advantages of
simplicity and sensitivity, but requires a 
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Entropy analysis of optical fiber
specklegram sensors

Besides the laser speckles, another type of
granular projection emerges from the output of a
multimode optical fiber excited by a coherent
light source due to the interference between
several 

  

The Optimization of Multimode Fiber
Speckle Sensor for 

A vibration sensing system with optical fiber
speckles is demonstrated and optimized with
different optical fiber diameters and speckle
statistical 

  

Fiber-Optic Shape Sensing Using Neural
Networks Operating on  

Application of machine learning techniques on
fiber speckle images to infer fiber deformation
allows the use of an unmodified multimode fiber
to act as a shape

  

Optical Fiber Specklegram Sensors for
Measurement of Liquids : 

Optical fiber specklegram sensors explore the
spatiotemporal properties of the speckle pattern
projected from a multimode fiber due to the
interference between the several propagating
modes. Albeit their 
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Synthetic dataset of speckle images for
fiber optic temperature sensor  

We designed this dataset to evaluate different
analysis methods of speckle patterns
(specklegrams) in fiber optic sensors and to
provide a reference for researchers to test their
speckle 

  

High-resolution and broadband all-fiber
spectrometers

Recently, we showed that a mutlimode optical
fiber can also function as a spectrometer by
measuring the wavelength-dependent speckle
pattern formed by interference between the
guided 

  

Event-based Speckle Interrogation for High-
Bandwidth Multi-point  

Abstract Speckle-based fiber optic sensors are
well-known to offer high sensitivity but are
strongly limited on the interrogation side by low
camera frame rates and dynamic range. To
address this 

  

Ultra-stable speckle-based optical fiber
sensing demonstrated on an  

Here, we introduce an ultra-stable speckle-based
architecture that overcomes these limitations
and enables real-time structural health
monitoring of uncrewed aerial vehicles.
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A fiber optic refractive index sensor with
extremely  

Download Citation , On Oct 1, 2024, Hüsamettin
Serbetçi and others published A fiber optic
refractive index sensor with extremely high
dynamic range utilizing deep learning-speckle
pattern  

  

A fiber optic refractive index sensor with
extremely high dynamic range  

In this paper, a tapered optical fiber sensor with
high precision measurement capability in a wide
dynamic range has been proposed and
experimentally demonstrated. Speckle pattern
images 

  

Event-based speckle interrogation for high-
bandwidth multi-point  

Speckle-based fiber optic sensors are well-known
to offer high sensitivity but are strongly limited
on the interrogation side by low camera frame
rates and dynamic range. To address this
limitation, we 

  

Fiber-optic laser speckle-intensity crack
sensor for embedment in  

The development of a fiber-optic
displacement/strain sensor using the intensity
variation of laser speckle pattern has been
demonstrated. This sensor can be embedded in
concrete for the 
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Tapered fiber optic refractive index sensor
using speckle pattern  

Based on speckle pattern imaging, our fiber
sensor simply consists of a laser, tapered SI-MMF
and CCD camera. Speckle pattern images was
captured in response to different values of 

  

Speckle Analysis in Multimode Optical
Fibers for Chemical and 

This article presents a comparative study on the
performance of three widely used speckle
demodulation algorithms, average intensity
algorithm (AIA), normalized inner product
coefficient 

  

A low-cost fiber-optic temperature sensor
utilizing integrated sensing  

To address this, an integrated fiber-optic sensing
approach is presented. A tapered fiber segment
is employed to generate leaky-mode speckle
patterns, with geometric parameters and a 

  

Multimodal Speckle-polarization Fiber-optic
Sensing for Localized and  

Yet, current distributed fiber-optic sensing
solutions are typically costly and face a
resolution-bandwidth tradeoff. In this work, we
present an alternative fiber-optic vibration
sensing strategy that harnesses a 
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Deep learning for highly efficient curvature
recognition using fiber  

A flexible fiber-optic sensor enabled by deep
learning is proposed and experimentally
demonstrated for highly efficient curvature
sensing application. This sensing modulation
system 

  

The Optimization of Multimode Fiber
Speckle Sensor for 

Fiber specklegram sensors (FSS) are a kind of
sensor based on the intermodal interference of
multimode optical fibers (MMFs) . When coherent
light is incident into a multimode 
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