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Optical Fiber sensing

Point based sensing: discrete sensors measuring at pre-
determined points (exist for decades)
* A widely used device for that is “Fiber Bragg Grating”
* Smart cables (new submarine cables with integrated
sensing devices)

Distributed sensing utilizes the optical fiber to enable
simultaneous measurements at multiple locations along the
fiber

* widely based on Scattering properties of the light
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Fiber optic based
Distributed sensing

forward-transmission based
sensing

Scattering based sensing
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Phase sensing
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Frequency swept
interrogation (FSI)
MIMO based
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One polarimeter without event
localization
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Two or more polarimeter for event
localization
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The same possibilitets as
polarimeter for simple phase
sensing and event localization

Two counter-located polarimeter with
precis timing between them (ns)

Two co-located polarimeter with
operating wavelength as far as possible
from each other
precis timing is needed but it is not a
challenge
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Ensuring NRENSs are in a position to support this new field

Strategic National Roles

National Sensing Digital Infrastructures
Coordination Thought Leadership

2024 — 6 European
NRENSs

Core Sensing Technologies roles
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Operational Roles

Cable Security Cable Path Validation Optical Validation

Now?



GN5-2 WP6 T1 Fibre Sensing

« 25 NRENSs responded
« 21 interested in fiber sensing
* 4 not interested in fiber sensing
» 2 are interested but didn’t respond to the survey

« Main interest is in infrastructure monitoring
 Fault detection
« Tampering detection
* Improve proactive response



NREN interest in fibre sensing

Yes - and have already deployed it (ourselves or with a research group)

Yes - and planning to deploy it (ourselves or with a research group) -

Yes - and we’re observing/evaluating the technology (ourselves or with a research group)
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