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T/ TIC ECSTATIC at a glance

-1 Title: Engineering Combined Sensing and Telecommunications Architectures for Tectonic and Infrastructures
Characterisation (GA No.101189595)
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European Call: HORIZON-CL4-2024-DIGITAL-EMERGING-01
(Digital and emerging technologies for competitiveness and fit for the Green Deal)
Topic: HORIZON-CL4-2024-DIGITAL-EMERGING-01-54
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Project Coordinator: Aston University (UK)

ECSTATIC is a unique initiative that

= seeks to evaluate the most important fibre-optic sensing 7 .
techniques in real-life telecommunication infrastructures, £ % s

= integrating high-speed optical communication with N9
distributed sensing,

= offering real-time data acquisition, monitoring, and analysis v iR




ECSTATIC — Vision_(1)

Turning the Internet into a Global Sensor:

= The invisible highways that carry our internet (i.e., the vast network of optical fibers
beneath our cities and oceans) are on the verge of a revolution.

» For years, these cables have done just one job by “moving” massive amounts of data at the
speed of light.
» But what if they could also help us to:
» track earthquakes,
= detect tsunamis,
= monitor infrastructure, and
= sense changes in the environment in real time?

That is the bold vision behind ECSTATIC, a cutting-edge research initiative,
pushing the limits of what fiber-optic networks can do!



ECSTATIC — Vision_(2)

From Data Pipes to Smart Sensors:

< As the world demands more connectivity and faster data, optical networks are being
“pushed” to their limits.

< However and at the same time, scientists and engineers have discovered an exciting
opportunity: Those cables can act as “sensitive sensors”, capable of picking up vibrations,
sounds, and physical disturbances along their length.

This means that our communications infrastructure could double as a globe-spanning
sensing system, offering insights into everything from natural disasters to structural wear
and tear on bridges, tunnels and constructions.

Turning this vision into reality is not just about clever software: It means “rethinking” the
very design of communication systems, from the signals they send to the hardware they use.



i ECSTATIC — Alignment with EU Policy .=

Alignment with current EU priorities:

> Light-based solutions to let the communication network sense, while transporting data: The technologies and
algorithms to be developed in ECSTATIC will be specifically designed for use in joint communication and sensing
(1CAS).

»* Enhance the security and resilience of the network: The technologies developed will be assessed for improved
localisation and early detection of network deterioration and intrusion across extended ranges.

< Make network resources more energy efficient: The development of novel resource-lean Al/ML algorithms and
edge approaches will aim to lower the power and data processing budget for sensor signal processing.

< Warn and protect against natural disasters, earthquakes etc.: Using the enhanced range and sensitivity of
developed technologies will increase capability and be demonstrated in an active seismic region to validate the
potential for environmental monitoring.

<* Monitor the infrastructure where the fibre is deployed (traffic, stress in bridges...): Specific rail and bridge
monitoring will be performed to (i) validate the potential for fibre sensor-based smart condition monitoring, and;

(ii) improve safety and maintenance of critical transport infrastructure.
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«wrme ECSTATIC — Ongoing Research Effort . <.

Ongoing research towards:

RY

»* New types of fiber sensing: By advancing interferometry and polarization-based sensing,
ECSTATIC aims to dramatically improve how well fiber-optic cables can detect vibrations
and acoustic signals—whether from an earthquake or a passing train.

<

»* Sensing and data, side by side: One of the project’s breakthroughs is designing sensing
systems that can operate alongside live internet traffic, without disrupting it.
This makes the technology practical for real-world use.

/
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Smart signal processing: ECSTATIC will integrate cutting-edge digital signal processing and
machine learning, making it possible to detect, classify, and react to environmental changes
as they happen.

* Real-time insights: These systems will not just collect data; they will interpret data in real
time, offering insights into both the environment and the health of the network itself (like
identifying noise, power levels, and nonlinear effects).
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S ECSTATIC — Essential Objectives %%

» ECSTATIC will design and develop novel interferometry and polarization-based sensing technologies that
substantially advance the SotA in vibration and acoustic fibre-optic sensing techniques in terms of reach,
sensitivity and localization capabilities.

This will offer a “wide palette” of effective solutions that can be tailored in different use cases, while
guaranteeing the coexistence of the sensing signal with live data traffic.

New light-based technologies will be integrated with advanced DSP (Digital Signal Processing) and Machine
Learning (ML) techniques enhancing their performance.

The project will produce systems for real-time digital signal acquisition capable to detect and characterize
environmental effects and monitor in real-time the properties of the communication channel - including its
nonlinear characteristics.

These developments are essential for the envisaged real-world application of the ECSTATIC technologies and will
enable monitoring of different events (natural events, mechanical vibrations, ambient noise, structural health)
and channel quality (power, nonlinear effects, etc.) in real time.



Sl ECSTATIC - Specific Objectives

ECSTATIC draws on the fields of: (i) photonics; (ii) engineering; (iii)
telecommunications; (iv)geophysics; (v) economics, and; (vi) innovation management.

Specific technical objectives aim at:
[ Development of new SOP (State of Polarization) sensing approaches.

1 Development of a fast and coherent Field-Programmable Gate Array- (FPGA-) based
transceiver.

 Development of microcomb-based interferometry techniques.
1 Development of novel DAS (Distributed Acoustic Sensing) systemes.
 Development of custom real-time DSP (Digital Signal Processing) approaches.

 Technology demonstration and validation via field trials.



oimc ECSTATIC — Outcomes & Impacts 2=

Expected Outcomes:

Outcome 1: Sensors/probes to monitor the quality of the communication network and of photonic signals transported in the
communication network.

Outcome 2: Methods to use the network as large-scale distributed sensor.

Expected Impacts:

Impact 1: Promoting an open strategic autonomy by leading the development of key digital, enabling, and emerging
technologies, sectors, and value chains to accelerate and steer the digital and green transitions through human-
centred technologies and innovations.

Impact 2: Setting out a credible pathway towards contributing to digital and emerging technologies for competitiveness
and fit for the Green Deal.

Impact 3: Supporting Europe’s open strategic autonomy by sustaining first-mover advantages in strategic areas including
Al, data, robotics, qguantum computing, and graphene, and by investing early in emerging enabling technologies.

Impact 4: Reinforcing European industry leadership across the digital supply chain.

Impact 5: Supporting a robust European industrial and technology presence in all key parts of a greener digital supply
chain, from low-power components to advanced systems, future networks, new data technologies and platforms.



St ECSTATIC — OTE’s Involvement
OTE will:

Contribute to specification of the sensing architecture from an operator’s perspective and

define requirements
(WP1: Enabling Physical Layer Technologies).

Support testing via installation for two 3-month periods of Fl and Ol transmission based long

range sensing systems to access the OTE network
(WP4: Technology Validation and Field Trials of Joint Communication and Sensing)

Contribute towards composing a techno-economic analysis of the geophysical event

monitoring use case and support dissemination/communication activities
(WP5: Dissemination and Exploration)

Contribute to project management activities
(WP6: Management and Coordination)
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Thank you for your attention!
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Dr. Ioannis P. CHOCHLIOUROS
Telecommunications Engineer, M.Sc., Ph.D.
Member of IPv6 Hall of Fame

Head of R&D Labs Section

Research & Development Department
OTE Group Network Performance & Efficiency Division

Hellenic Telecommunications Organization S.A. (OTE)
(Member of the Deutsche Telekom (DT) Group of Companies)
1, Pelika & Spartis Street

15122 Maroussi

Athens

Greece

Tel: +30-210-6114651
Fax: +30-210-6114650
Mobile: +30-6982-471205

E-Mail: ichochliouros@oteresearch.gr; ic152369@ote.gr;

For further information:
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