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Fiber Bragg grating demodulation
equipment
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Overview

Demodulation method for vibration sensors of ultra-weak Fiber Bragg. Simulation and
experimental findings demonstrate that FMD can effectively eliminate.

Key Takeaways

FBG demodulation devices convert reflected wavelength shifts from FBG sensors into
precise measurements of physical parameters such as temperature, strain, or
pressure.

Overview

A Fiber Bragg Grating (FBG) demodulation device, also called an FBG interrogator, is
the core component of an FBG sensing system. It emits broadband or tunable laser
light into the fiber, detects the reflected wavelength from the FBG sensor, and
converts this optical signal into accurate data representing physical changes like
strain, temperature, or displacement. These devices are widely used in aerospace,
civil engineering, industrial monitoring, and energy applications due to their high
sensitivity, immunity to electromagnetic interference, and multiplexing capability.

Types of Demodulation Methods

Tunable Laser or Filter-Based Interrogation Conventional FBG demodulators scan the
FBG spectrum using a narrow-linewidth tunable laser or a broadband light source
with a tunable filter. The wavelength corresponding to the maximum detector signal
is identified as the FBG's central wavelength.
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Cross-

Correlation Algorithms Advanced demodulation algorithms, such as variable-step-size
cross-correlation, improve accuracy and reduce computation. These methods
interpolate the spectrum, perform coarse and fine cross-correlation searches, and
achieve picometer-level resolution.

Pulse-

Width Modulation (PWM) Demodulation Filterless, multi-point, and temperature-
independent demodulators use PWM techniques to detect wavelength shifts without
optical filters, making them suitable for harsh environments like high-pressure or high-
temperature systems.

Speckle-

Based Silicon Chip Demodulation Emerging approaches use silicon-on-insulator chips
to generate speckle patterns from multimode waveguides. Machine learning models,
such as multilayer perceptrons, regress the speckle data to demodulate FBG signals
with high stability and compact form factor. Cumulative Sum and Al-Based Methods
Some demodulators employ cumulative preprocessing or artificial intelligence
algorithms to reduce noise influence and improve simultaneous interrogation of
multiple FBGs, even with overlapping spectra.

Key Features of Commercial DevicesHigh-Speed Sampling: Up to 100 Hz synchronous
sampling for dynamic measurements.

Multi-

Channel Capability: Supports multiple FBG sensors (up to 32 channels or more) for
distributed sensing. High Precision: Short-term wavelength repeatability of +1 pm
ensures reliable long-term monitoring. Software Integration: Browser/Server
architectures allow remote monitoring and data management.

Customizability: Adjustable channel count, sampling frequency, and communication
interfaces for laboratory or industrial applications. ApplicationsFBG demodulation
devices are used to monitor: Structural health: Bridges, buildings, and aerospace
components. Industrial processes: Pressure, temperature, and vibration in engines or
pipelines.

Energy systems: Thermoelectric plants and oil/gas pipelines. Research: Laboratory
experiments requiring high-resolution strain or temperature measurements.
SummaryFBG demodulation devices are essential for converting optical signals from
FBG sensors into precise, actionable data.
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They combine optical interrogation, advanced signal processing, and software
integration to provide high-resolution, stable, and multiplexed sensing solutions.
Modern devices leverage cross-correlation, PWM, speckle-based, and Al-enhanced
algorithms to improve accuracy, reduce noise, and enable compact, robust designs
suitable for both laboratory and harsh industrial environments.

Article Content
Demodulation method for vibration sensors of ultra-weak Fiber Bragg ...

Simulation and experimental findings demonstrate that FMD can effectively eliminate
the information of environmental noise and temperature, and greatly retain vibration
information. In the

Demodulation method for vibration sensors of ultra-weak fiber Bragg ...

In this paper, a novel demodulation method for vibration sensors based on ultra-weak
fiber Bragg grating (FBG) using a self-referencing signal and DBN is proposed.

Fast and High-Precision Shape Sensing Based on Dual-Comb Fiber

This paper presents an innovative and efficient shape-sensing approach for optical
fiber Bragg grating (FBG) arrays, employing the dual-comb spectroscopy (DCS)
technique for demodulation.

A Fast Demodulation Algorithm for Fibre Bragg Grating Based on the ...

Fibre Bragg Grating (FBG) demodulation technology is central to structural health
monitoring. However, spectral distortion and noise caused by complex environments,
along with the

Demodulation of Fibre Bragg Grating Sensors by Using Cumulative

Fibre Bragg gratings are one of the most popular sensors with a huge number of
applications. Their most important advantage is signal modulation consisting in
shifting the spectrum

Fiber Bragg Grating Interrogator

The OFSCN® Fiber Bragg Grating (FBG) Demodulator is a flagship optoelectronic
analysis device integrating high-speed sampling, high-precision detection, and multi-
channel expansion.

Fiber X300/X500 series Fiber Bragg Grating Demodulator Module

It uses a scanning narrow-band semiconductor laser as light source to perform high-
resolution fiber grating demodulation in the range of 40nm. It is designed for static
FBG measurement and can be
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Demodulation Algorithm for Fiber Bragg Grating Sensors

A demodulation algorithm is vital for a fiber Bragg grating (FBG) sensing system. In
this paper, a novel demodulation algorithm based on the variable-step-size method
and cross-correlation algorithm is

Spectral Demodulation of Fiber Bragg Grating Sensor Based on Deep ...

This paper presents a new method of demodulating the spectrum of fiber Bragg
grating (FBG) based sensors by employing deep convolutional neural networks
(DCNN).

Design of Fiber Grating Demodulation System Based on Tunable F-P

Aiming at dynamic torque measurement system, fiber Bragg grating sensing principle
is used to measure rotating shaft torque, and a fiber Bragg grating demodulation
system based on

Multiparameter measuring system using fiber optic sensors for

Abstract In this paper, based on the research of fiber optic sensing technology, a
multiparameter measuring system for hydraulic parameter monitoring is developed
and evaluated.

A multi-peak detection algorithm for Fiber Bragg Grating sensing ...

Abstract Aiming at the problem that traditional peak-seeking algorithms cannot
directly detect multiple reflections of Fiber Bragg Grating (FBG) sensing systems, this
paper proposes a multi

High efficiency respiratory rate monitoring fiber optic sensing probe ...

Meanwhile, the fiber Bragg grating (FBG)—temperature-sensitive but humidity-
insensitive—shifts its Bragg wavelength under thermal variations. By simultaneously
tracking FPI

Review of Optical Fiber Sensors: Principles, Classifications and

A notable example is the use of ML to resolve cross-sensitivity problems, such as
distinguishing temperature from strain in a single Fiber Bragg Grating (FBG). Classical
demodulation

Techniques of Advanced FBG sensors : fabrication, demodulation ...

FBG(Fiber Bragg Grating) sensors have been more and more accepted by engineers
in structural health monitoring(SHM). This paper has given a brief introduction on the
practical techniques of fabrication

Emerging Technologies Reshaping the Fiber Bragg Grating ...
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Fiber Bragg Grating thermometers are employed across various sectors due to their
accuracy and resilience. In industrial applications, they monitor temperature in
critical processes and equipment ...

Fiber Bragg Grating Sensors: Design, Applications, and ...

Fiber Bragg grating (FBG) sensors have emerged as advanced tools for monitoring a
wide range of physical parameters in various fields, including structural health,
aerospace, biochemical,

Design and application of real-time monitoring system for service ...

Real-time data of the service status indicators were obtained by fiber grating and
video perception technologies. The data features of the monitoring results were
analyzed.
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