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 DIGI4ECO PROJECT: 1 YEAR OF SUCCESS
- . The DIGI4ECO project completed its first 12 months in March 2025,

during which time it achieved notable progress in research and

innovation.

Throughout the past year, DIGI4ECO has been making impressive progress. Our
technical work packages have been advancing steadily, driving us closer to our
ambitious goals with each milestone.

But it's not just about the technology —the project also made great headway in

spreading the word, communicating project’s objectives and highlights.

Funded by DIGI4ECO has received funding from the European Union’s Horizon Europe programme under grant agreement No
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~ SCIENTIFIC UPDATES

Marine Institute advances biological groundwork for the Digital Twin
of Galway Bay

Marine Institute scientist Marco
Francescangeli and bursar student Eva
Crosse have built an impressive
catalogue of over 600 species-labelled
images—laying the groundwork for
deeper biological analysis and smart
monitoring solutions.

They have combined data from SmartBay observatory in Galway Bay, the

MINKA citizen science repository and videos recorded at the Galway aquarium.

This work will lay the foundation for
training a “You Only Look Once”
model to automatically detect and
classify fish species as well as seals
(Phoca vitulina) in the large video
repository of SmartBay observatory,
which is collecting 24/7 videos of the
surrounding marine environment
since 2016 with fixed cameras.

This will greatly advance DIGI4ECO’s efforts to create a Digital Twin of the
area, adding valuable biological information to complement existing
environmental data.
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 SCIENTIFIC UPDATES
' GEOMAR Gears Up in Gullmars Fjord, Sweden — June 2025

The DIGI4ECO deployment is officially underway, as GEOMAR scientists made

significant progress this June despite the challenging weather conditions.

Leveraging the opportunities provided
by the concurrent Summer School held
in the Kristineberg Marine Research
institute, the team—comprised of
Sascha Flégel, Ralf Schwarz, Marc Buss,
Rink Teunis, and Morane Clavel-Henry—
conducted a series of successful field

tests in Gullmars Fjord.

Key milestones included the deployment and testing of the Fuel Cell Lander, as
well as the operation of the MANSIO-VIATOR systems under real-world
conditions, utilizing both acoustic and optical homing technologies. Additionally,
a sensor-equipped SLM (Satellite Lander Module) Lander was deployed to collect

ecological data for several days.
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Envlronmental DNA  (eDNA)
samples were gathered both
prior to and following lander
deployments, while larval
sampling was performed at
multiple locations, both within
and outside the primary test

site. Thanks to GEOMAR flexible

funds for postdoctoral activities.

These activities directly support

DIGIAECO’s main objective: to develop
a high-resolution, multi-dimensional
understanding of marine ecosystems
through the integration of spatial,
environmental, molecular, and

biological data.
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~ DISSEMINATION ACTIVITIES

Seminar in the School of Data Science of Chinese
University of Hong Kong (CUHK)

B razesan | G “Localize and Track Underwater

TOPICAL SEMINAR SERIES

Objects: From Autonomous

Speaker

Ivan Masmitja Vehicles to Marine Animals”

Researcher
Instituto de C

Localize and Track Underwater
Objects: From Autonomous Vehicles
to Marine Animals

Abstract
Tracking undecwater targets represents a major challenge for observing biological processes in situ, and methods to robustly
ond to a changing wionment during monitering missions are needed. Anahdical techniques for optimal sensar

pl 1 and path planning to keate underwater largets are not straightforward in complex scenarios such as multi-vehicle
ation, highly mobile targets, or low informative sensors. Here we have investigaled from Iraditional leas! square
triangulation techniques and oplimization sensor placement to the use of deep reinforcerment leaming as 8 tool for range- [=)=N=)=]
only underwater target tracking optimization, whose promising capabilities have been demonsirated in terrestrial scenanos. [=)=)=Nu] e r u a r
To evaluate its usefulness, a Iearming med z asa system for an 000 7
surface vehicke while tracking an underwater mobile targel. A complele description of an open-source model, performance

metrics in simulated environments, and evaluated algorithms based on more than 15 hours of at-sea field experiments are
presented. These efforts demonsirate that deep reinforcement leaming Is a powerful approach that enhances the abilities of
aulonomous robols in the ocean and encourages the deployment of aigorithms like Ihese for monftoring marine biological
Systems in the future.

About the Speaker
I love developing underwater technology. My interest is in using new algorithms and robotic platforms to study

the movement of marine organisms as well as a wide range of other marine lopics. PhD in Elecironic
Engineering {January 2020). | have extensive experience in electronic design, programming (Pythan, MATLAB,

LabView, C++), platforms, machine-! g algorithms, and design. | have been working Q
with range-only target tracking methods with autonomous underwater vehicles, and | have implemented (mult- e n z e n ’ I n a

agent) reinforcement leaming algorithms 1o increase the vehicles' performance and tracking capabilities
Throughout my career, | have participated in a variety of field experiments, projects, and teaching and advising
graduate and undergraduale students. | am very interested in working with a multi-disciplinary team to join
efforts towards protecting our ocean

In 2020, | was awarded a Marie urie Actions Individual ip Global-
(AlorUTracking - ID:893089). | have conducted part of my postdoctoral research at the Monterey Bay Aquarium
Research Institute - MBARI (California, USA), one of the world's top non-profit companies related to marine
research, and at VICOROB research group from Universitat de Girona. | did part of my PhD studies at Isen
Yneréa Quest - Site De Brest (France) with Prof. Pierre-Jean Bouvet, and MBARI. Right now, | am a Ramon y.
Cajal researcher at Institulo de Ciencias del Mar (ICM-CSIC)

~ Host/ Junfeng WU _— 401 Meeting Room 508 Wadhat
Associate Professor Dao Yuan Building
School of Data Scianca
P St s Feme I A7E OG0 ATIS
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~ DISSEMINATION ACTIVITIES
| 'Bildteral meeting with the Barcelona Supercomputing Centre (BSC)

(L e Qig=x ¥

0BSEA underwater observatory and
fisheries data i lan Sea

3853 17 February 2025 9 Barcelona, Spain.

DIGI4ECO was presented at the MSc course BLOC-512DL
"Blockchain Systems and Architectures”, at the University of

Nicosia
of NICOSIA
L] L]
2228 March 2025 Nicosia, Cyprus
7
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'DISSEMINATION ACTIVITIES

Marine Institute Showcased DIGI4ECO at European Maritime Day 2025

sseel 21-23 May 2025 9 Cork, Irelland

UNITED NATIONS OCEAN CONFERENCE!

._
-

.

_ﬁ% UNITED NATIONS
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CONFERENCE
%}?‘;‘, NICE, FRANCE 2025
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e,

8285l  4-6 June 2025 9 Nice, France
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" DISSEMINATION ACTIVITIES
iFOODis Project’s Summer School

i its
[ wicnitoring Norway lobster . norvegicus and it )
assaciated communities = DIGI4ECO and _a iorng Norwaylabster . rOrVegicus and Its

¥
CINNEPHILIA projects sciated communities - DIGMECO and
FOOdis summer CINNEPHILIA projects

2535 13 June 2025 9 Fiskebdckskil, Sweden

INCISE 2025 Conference

CSIC KM= @ 53 == =) [Dadsaa

Uncovering 20+ years of sleeping data from NW
Mediterranean submarine canyons: Preliminary
insights from the DIGI4ECO and REDRESS projects

SR QUTYIDO FARCLA COCCWDE
o i - " ’

mhat e o #e
Foreedbamad i cule o1

INCISE .

2385| 16-19 June 2025 9 Barcelona, Spain
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~ JOURNAL PUBLICATIONS

Pablishiod ax 3 condoemace paper st LK 3029

“Enhancing
monitoring

fish community
at a cabled

SIMPLIFYING DEEP TEMPORAL DIFFERENCE

N e i observatory by combining
e o e environmental DNA  and

imaging analysis”
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PHYSICAL TWIN (PT) + DIGITAL TWIN OCEAN (DTO)

The methodology
va 5 orly e,
non yet digitalized, and m Zfarmation into the DTO.

PHYSICAL TWIN (PT) DIGITAL
TWIN OF THE
OCEAN(DTO)

DIGI4ECO released its official video.

In just a few minutes, the video introduces the project's main
goals and explains the specifications of the PTO-DTO
architecture and different work aspects in relation to data
elaboration.

WATCH THE VIDEO

Funded by DIGI4ECO has received funding from the European Union’s Horizon Europe programme under grant agreement No
the European Union 101112883.
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" CLUSTERING ACTIVITIES
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MARINE © SHIELD

DIGI4ECO is part of the Marine Shield Cluster!

The Marine Shield Cluster is a powerful alliance of EU-funded projects
dedicated to combating water pollution. The cluster focuses on focus
on three core pillars:

e advanced monitoring

e effective prevention

e innovative remediation.

The cluster is coordinated by iIMERMAID project

Funded by DIGI4ECO has received funding from the European Union’s Horizon Europe programme under grant agreement No
the European Union 101112883.
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CSIC
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Robatics, from idea to the sea.
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Stay in Contact

@ https://digideco.eu/

f @DIGI4ECO

@DIGI4ECO

X @blicl4Eco
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