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Schedule ERF workshop: Marine Robotics for g e,
Environmental Monitoring and Preservation h

Opportunities and challenges of marine robotics in the energy sector
(14 March, 14:30 CET)

Schedule

- 14:30-14:40 Introduction and report on TG activities by TG coordinators

- 14:40-14:50 Lucrezia Bernacchi, University of Porto, Portugal: A system of marine robotic systems for
environmental monitoring and preservation

- 14:50-15:00 Massimo Caccia, CNR, Italy: Data-centered design of marine robots

- 15:00-15:10 Ivana Palunko, University of Dubrovnik, Croatia: Scalable Full-Cycle Marine Litter Remediation in
the Mediterranean: Robotic and Participatory Solutions (SeaClear2.0)

15:10-15:50 Round Table and final conclusions:

e Gabriele Ferri (NATO STO CMRE) and Enrico Simetti (University of Genova, Italy) — chairs
e |vana Palunko, University of Dubrovnik, Croatia

e Alfredo Martins, INESC, Portugal

 Massimo Caccia, CNR, Italy

* Lucrezia Bernacchi, University of Porto, Portugal

e Gabriel Oliver, University of the Balearic Islands, Spain

e Gianluca Antonelli, University of Cassino, Italy

 Benedetto Allotta, University of Firenze, Italy
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Marine Robotics TG vision and scope

The Marine Robotics TG vision is to be the meeting place for scientists, engineers, decision makers and stakeholders for shaping
Marine Robotics in Europe. The TG aims at collecting ideas, requirements, trends from a large community interested in marine
robotics topics, and acting as a link between the community itself and the European Commission.

A large and heterogeneous community for fostering marine robotics

The TG not only targets marine robotics scientists and engineers from research and industry, but also all the people whose activity
can be of interest and complementary for the marine domain. Al and autonomy experts, sensor developers, decision and regulation
makers and, more in general, stakeholders with interested in the marine robotics domain are invited to participate in the TG activities.

Be part of the upcoming revolution in marine science and engineering!

The TG will support participants in finding synergies for new ideas and projects and will facilitate meetings and

collaborations through the mailing list and the website, and through meetings in person, such as at the annual workshop at ERF.
The Marine Robotics TG aims at supporting, in synergy with the EU Commission, the shift of marine robotics from lab solutions to
more and more robust real applications.
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News from the TG
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* New euRobotics portal
https://www.robotics-portal.eu/Marine/stream
Go here to register to our TG

‘ Lino Ma Using a fleet of robots for Underwater robots for mining (MCM) Networked robots to Resident AUVs Large-sc_ale geophysical
monitoring ocean and activities detect, classify and identify exploration

David R meteorological parameters mines in an area of interest ‘;‘""“‘::"“5 manipulation in )

Q 0 Underwater robots for mine area B Shallow.watergeotechnlcal

» https://sparc-robotics-portal.eu/web/marine-

[ Oceanography J

[ Mining & building]

[ Security ]

Inspection & maintenance

[

Exploration ]

Robots using data-driven strategies
to gather high informative
measurements

- Y P Remote control centre for Autonomous ships Looking for, or inspection of,
ro b (0] tl C S/ Wi k / Robots for monitoring poll ions in Iture e TR covering short distances in a wreck/target of interest
{heavy metals, hydrocarbons) in Robots to monitor fish e R s O protected areas (unknown or well known) in
rivers growth a fully autonomous way

Wiki with the collected material so far: enabling
technologies, market analysis and use cases
divided into 10 thematic areas.

mapping

Transportation and assembling of
building objects

Surveillance: network of
heterogeneous robots to detect
any intruders or threats present
in an area of interest

ion and itoring of
underwater nuclear facilities

Pipeline inspection (through
interaction)

Environmental and Guiding concrete casting from a Inspection of critical Buried cables/pipeline inspection
biological monitoring surface vessel structures/assets: ship hull (visual/acoustic/magnetic)
Networks of robots for Harbor bathymetry surveys

Arctic exploration

Deep-water exploration

monitering oil spill d

Plume following to identify
pollutant sources

| Aquaculture l

Removing plastics/ghost nets from
areas of interest

Using skimmers to contain an oil
spill

Robots ejecting bacteria or
absorbing chemicals to reduce
hydrocarbons in the water

Robots to monitor fishfarm
conditions

Inspection of cage facility state
Cleaning of the fouling on the nets

Predicting and monitoring algal
blooms

! Search & rescue !
cles

rescuing people after an accident
at sea

Searching and localizing people at
sea and underwater (with surface
robots, aerial robots)

Searching and localizing people in
confined regions (cave, sunken
ships)

[ Transportation ]

[ Archaeology ]

Developing robotic tools for
deep-sea archaeology

Persistent monitoring of the
archaeological site

Event: Topic Groups Summit 25/26 October 2023 — Miro boards to identify technologies and future opportunities in the

different use cases.

Meeting of TG Coordinators with euRobotics in November 2023.

All the collected material is used by euRobotics for the Roadmap 2030 - first draft approved.


https://www.robotics-portal.eu/Marine/stream
https://sparc-robotics-portal.eu/web/marine-robotics/wiki

Material and ideas are more than .
welcome...

We invite you to register to the TG to be part of our family and
to share and add your ideas and material:

new use cases, challenges, technologies, collaboration
requests and opportunities...

...also using the TG mailing list

Get in touch with us!
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A world at risk

ROBOTICS UNITES:
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The Decadal State of the Climate 2011-2020 (source World Meteorological
Organization, United Nations) provides a summary of the state of climate,
extreme events and their socio-economic impacts from 2011-2020.

wwwerf2024.eu

negatively attect sectors such as agriculture, torestry, tisheries and
tourism.

A recent study* states that if we can keep to 2.8° C, it would cost to the US
$300 billions each year.

*Martinich, J., Crimmins, A. Climate damages and adaptation potential across diverse sectors of the United
States. Nat. Clim. Chang. 9, 397—404 (2019). https://doi.org/10.1038/s41558-019-0444-6
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A world at risk: the centrality of oceans S s
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The monitoring, understanding and preservation of oceans is crucial. - .-

The world ocean englobes 99% of the biosphere, the viable space on earth.

Life not only started in the ocean; the ocean also maintains life on earth. It regulates Earth’s
temperature, provides us with oxygen, food, drinking water, energy, raw materials medication and
even recreation and culture.

Unfortunately, several serious menaces endanger them...

Effects of global warming  (Micro) plastics in the oceans = Water pollution by hydrocarbons Effects of (micro) plastics
or heavy metal and noise on animals (in
particular cetaceans)

%
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The need of rules ‘
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We need laws and regulations...

On June 19, 2023, after nearly two decades of intense negotiations, the 193
member of the United Nations adopted a landmark, legally binding agreement
on marine biodiversity to create a common wave of conservation and
sustainability in the high seas beyond national boundaries - covering two-thirds
of the planet's oceans.

The UN High Seas Treaty

Water Framework
Directive

Setting out rules to halt deterioration in the status of EU water bodies and
achieve good status for Europe’s rivers, lakes and groundwater.

Directive 2000/60/EC of the European Parliament and of the Council of 23
October 2000 establishing a framework for Community action in the field
of water policy




Why? To create an “environment market” Sy e

Rimini (Italy)

driven by rules R

www.erf2024.eu

O

* Need of strict(er) and updated gyles (e.g. for Decision makers « Clear quantification and communication of the
the water framework with lo ed limits economic impacts to convince the decision-
for heavy metals concentration]? makers about the need to intervene

* Convincing law enforcement effor

gpact of the
he economy!

Market creation

Investments and scientific and technological push
in ocean preservation and in the use of novel
means such as robotics....




What robotics can offer today? 2 .

ROBOTICS UNITES:
» Peoplé;Countries, Disciplines

-

Recent advances in sensing, robotics, networking make the use of robotic BT —

systems in different environmental tasks a reality.

Robots, especially if working in networks, can increase the spatial and
temporal resolution of the monitoring tasks, providing persistence and
synopticity.

Surface robots and UW single-robot solutions start to be mature for their
use in monitoring tasks.

Further work is required in:

 UW networks of underwater robots handling the comms limitations;

* Integration of robots with mathematical environmental models;

* Robots in intervention missions (e.g. oil spill remediation) - scale
problems: many small robots or fewer larget ones?

* Liability, classification, standardisation, safety, and security.
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News from the TG g

- from Massimo Caccia, CNR, Italy
EMRA 2024 - the Workshop of EU-funded

——— = & = 5 —_———
o= Marine Robotics and Applications T
Arenzano, ltaly, May 27-29, 2024

EMRA 10th Anniversary represents a unique opportunity for: s o tookand e

* presenting your project to a wide audience of stakeholders

* having a full overview of the EU-funded projects involving marine robotics
 networking with academia, research, industry, public authority, and policy maker
players 1n the field of the Blue Economy and Technology

Registration is now open
https://emra-24.marinerobotics.eu/

To present your project, contact
massimo.caccia@cnt.it




from Alfredo Martins, INESC-TEC, Portugal

@ TRIDENT Technology based impagt gssessment t.ool foR susta!nat?le,
transparent Deep sEa miNing exploraTion and exploitation

Technology development for real time environmental monitoring of deep
sea bed activities (robots, sensors, communications, modeling...)

)
Leader: INESC A 7 .
HE, 16 M€, 25 partners, 10 countries

Spring 2024 mission on Tropic Seamount
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Thanks for your kind attention! ‘ :
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Please have a look at the Wiki and to the website and let us
know if you want to add more use cases or other material!

Contacts:
Gabriele Ferri — Gabriele.Ferri@cmre.nato.int

Enrico Simetti — enrico.simetti@unige.it




