
Single-end hybrid Rayleigh Brillo uin and
Raman distributed fibre-optic sensing system

a Coded pulse pairs for measuring FUT, and

illustrative description of three-channel scattering

signals for detection. b Simplex pulse coding scheme

to separate Raman signal of pulse pairs.

FAYETTEVILLE, GA, USA, August 15,

2023 /EINPresswire.com/ -- Distributed

fiber-optic sensing (DFOS) as a precise

real-time monitoring technique are in

high demand for various industrial

applications. Scientists in China

proposed a hybrid DFOS system by

integrating Rayleigh Brillouin and

Raman scattering from an optical fiber

in a simplified way, which can

significantly reduce the cost and system complexity compared with the three sets of

conventional independent systems. It is particularly suitable for long-distance distributed

sensing applications which requires simultaneous measurements of multiple parameters.

The real-time monitoring of facilities, particularly large facilities (such as rail transit systems,

large bridges, and buildings), can provide information regarding their surrounding environment

and allow their health conditions to be assessed, which is essential for establishing the current

concept of smart cities based on the Internet of Things. As a precise real-time monitoring

technique, distributed fiber-optic sensing (DFOS) systems, which require long-distance

simultaneous measurements along a sensing fiber, are in high demand for various industrial

applications. However, most DFOS systems can only measure a single kind of parameter, which

limits the use in applications. Additionally, a simple combining of different DFOS systems is

complex and costly.

In a new paper published in Light: Advanced Manufacturing, a team of scientists, led by

Professor Xinyu Fan from Shanghai Jiao Tong University, China, proposed a simplified hybrid

DFOS system for simultaneously measuring multi-parameters along the sensing fiber. They used

a normal single-mode fiber as a sensor to obtain the temperature, strain and vibration

information of the optical fiber with the length of several kilometers. They integrated three

schemes using different backscattered lightwave and simplified the hybrid systems. The

proposed hybrid system requires only one light source, two receiving ends and a single access of

the fiber for launching lightwave, which highly reduces the complexity of application. As such,

the simplified hybrid system can be used in real-time monitoring of large structure, automated

control and perimeter security. The technique can be a powerful tool promoting the construction
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of smart cities.

Among different DFOS systems, a technique using Rayleigh backscattering known as phase-

sensitive optical time-domain reflectometry (φ-OTDR), which is used to measure dynamic

parameters such as vibration. Brillouin optical time domain analysis (BOTDA) based on

stimulated Brillouin scattering is used to measure temperature and static strains with high

signal-to-noise ratio. Raman scattering can be used in Raman optical time-domain reflectometry

(ROTDR) to measure the distributed temperature without being disturbed by strain as it is only

temperature sensitive.

The hybrid DFOS system integrates the three different scattering schemes. Rayleigh scattering is

used for vibration sensing and also acts as the probe of Brillouin scattering process to realize

temperature and strain measurement. Raman scattering is used to overcome the temperature-

strain cross sensitivity. Pulse code modulation is employed to separate Raman scattering of two

pulses with very close optical frequencies. In this way, a single-end simplified hybrid DFOS

system works successfully for simultaneous multi-parameters measurement.

The hybrid system shows its ability of measuring temperature, strain and vibration along a 9-

kilometer long single mode fiber, with a favorable measurement accuracy.

###

References

DOI

10.37188/lam.2023.016

Original Source URL

https://doi.org/10.37188/lam.2023.016

Funding information

National Natural Science Foundation of China (NSFC) under Grant No. 61735015, 62275151, and

the Major Key Project of PCL.

About Light: Advanced Manufacturing

The Light: Advanced Manufacturing is a new, highly selective, open-access, and free of charge

international sister journal of the Nature Journal Light: Science & Applications. It will primarily

publish innovative research in all modern areas of preferred light-based manufacturing,

including fundamental and applied research as well as industrial innovations.

Wendy Chen

TranSpread

+1 865-405-5638

email us here

This press release can be viewed online at: https://www.einpresswire.com/article/649956135

EIN Presswire's priority is source transparency. We do not allow opaque clients, and our editors

try to be careful about weeding out false and misleading content. As a user, if you see something

https://doi.org/10.37188/lam.2023.016
http://www.einpresswire.com/contact_author/4245433
https://www.einpresswire.com/article/649956135


we have missed, please do bring it to our attention. Your help is welcome. EIN Presswire,

Everyone's Internet News Presswire™, tries to define some of the boundaries that are reasonable

in today's world. Please see our Editorial Guidelines for more information.

© 1995-2024 Newsmatics Inc. All Right Reserved.

https://www.einpresswire.com/editorial-guidelines

