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We need to further define:

The Scope of activity — process
studies/sustained
observations/monitoring/forecasting

The Scale of activity — where, when,
how often?

The Pace of change— what are the
pull and push factors?
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What partnerships might be €chnolog)

supported by the scope and pace?



We need to further define:

How to accelerate Sensor developme

How to ensure Platforms deliver the
necessary coverage

How the Digital infrastructure can
support FAIR principles

How Planning frameworks can
support network effects

How to align with International
Programmes



We need to further define:

How we engage with industry -
join up R&D programmes,
develop long-term relationships
with suppliers, share risk and
reduce costs




Scope

* What are the future scientific priorities?

* What rate of observation is required to support future models? How
might the concept of Digital Twins inform that?

* How far are scientists testing the boundaries between sustained and
experimental observations with the technology and research
Infrastructure available today and how might that change in the
future?



Scale

A direct comparison between autonomous platforms and
research ships is unhelpful in this transition (but often
happens).

* Instead, we should ‘calculate’ what is required to support
the likely requirements for sustained and experimental
observations, double it to account for optimism bias and
stuff breaking and then reduce by 1.3 to benefit from data
being truly findable, accessible, interoperable and
retrievable:



Pace

Mature:
Requirements, systems,
and data become elements
of the sustained global

ocean observing system

Pllot:
Plans evolve from
draft to projects and
vetted In real-world
Implementation.

Attributes:
Products of the global

ocean observing system are
well understood, documented,
consistently available, and o

Concept:
Initial articulation of
ideas, and appropriate
feasibility studies.

Attributes;

Planning, negotiating,
testing, and approval
within appropriate local,
regional, global arenas.

Attributes:
Peer review of ideas and
studies at science, engineering,
and data management
ommunity level.

Figure 5. The Concept of Readiness Levels. How ocean
observing activities will be assessed for inclusion in the
Framework for Ocean Observing. The scale and scope of
activities at each readiness level will vary according to the
needs of a particular EOV.

The pace is informed by
the level of investment, the
level of interoperabillity required, the
robustness and reliability necessary,
the precision and accuracy

mandated and the willingness to adopt
and adapt to using those new
technologies.

A Framework for Ocean Observing. By the Task Team for an
Integrated Framework for Sustained Ocean Observing, UNESCO
2012, IOC/INF-1284, doi: 10.5270/0ceanObs09-FOO
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Partnerships

* GROOM Il (https://www.groom-ri.eu/activities/)
* Providing efficiency and economy of scale
« Ensuring high quality data and access to data

GROOM RI

-

OUR VISION %
Be the European Research Infrastructute lharnessing the advantages of Marine Autonomous Systems (MAS) to provide high-quality
ocean observation data and services for'the benefit of society, enabling scientific excellence and moving towards net-zero activities.

OUR MISSION

This European Research infrastructure i¥
platforms and serviees to the broadest r,
unique centralized provisiaﬁ‘b‘f‘cyber,—.jn_fr
environments, and to support operational se

0 !

s national infrastructures for Marine Autonomous Systems (MAS) to provide access to
f scientific and industrial users, as well as other ocean observing RIs. It maintains a
é&ﬂ‘é; data and knowledge for the optimized use of MAS to study climate and marine
fVices.and the blue economy .

More Info




Technology

* Much of the platform technology is
advancing at a predictable pace but Al and
ML are about to transform how the ;
technology is ‘bought together’ and used to )
deliver data to multiple users in real time. po

* Regulation remains an area of uncertainty as
does the application of UNCLOS MSR rules | )
for autonomy.

« Easily integrated sensors remain the priority = ... 944 metres
development area

EXPLORER VOYAGER SURVEYOR

thickness of the ice shelf

.
.
~
-
108 kilometres
travelled over the duration of the mission
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PLATFORM & DATA
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Data format a
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1-2 Years

e . Bl Technology validated
Bio-fowling g > in the lab

Technology validated in the
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Onboard Control NN Technology demonstrated in
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System integration

. .} System prototype
demonstration in operation

Meta-data

Sensor data
Infographics

System complete
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..................................> Actual system proven in

operational environment

SCIENTIFIC DEVELOPMENT AND END USERS

SCIENTIFIC

w 0

< Discuss scientific drivers
and requirements

Are science requirements
met in concept?

Discuss challenges of a ﬂaﬂ Concept note
g relevant environment O
Length of deployment (power, data drift) . A
skl Primary Secondary ngoctté?%rég

Are science requirements m
@

met in reality?
Can system be operated in environment?
Does data quality meet requirements?

Primary Proof of concept

aper

First science paper

System in widespread
community use

@fmri_nerc
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scvsvaass - Australian Journal of Maritime & Ocean Affairs

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/ramo20

WW........

Identifying seafarer training needs for operating  Rezg Emad, Hossein Enshaei & Samrat Ghosh (2021): Identifying

future autonomous ships: a systematic literature - . .

review seafarer training needs for operating future autonomous ships: a
systematic literature review, Australian Journal of Maritime & Ocean

Reza Emad, Hosseln Enshael & Samrat Ghosh Affairs, DOI: 10.1080/18366503.2021.1941725 B rierc
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International Programmes

Internationally agreed strategies/priorities for sustained obs
(GOOS, WIGOS)

Research priorities - key knowledge gaps requiring better process
understanding (UN Ocean Decade, WCRP, Future Earth,)

Strengthened observation infrastructure sharing and collaboration
(OceanOps, also groups such as Ocean Facilities Exchange Group)

Sensor development - Priorities, standards and best practices;
coordinated development and scale up (Ocean Best Practices Project)

Data sharing and data infrastructure (ODIS, WIS 2.0, Ocean Decade
Data and Information Strategy).

Model/Observation system co-design, digital twins... (OceanPredict, UN
Ocean Decade programmes (various), DCC Ocean Prediction).




Industry

* Building research ships is often a one-off activity delivering
a bespoke outcome that is then integrated into a wider fleet or
partnering arrangement.

« Autonomous systems present a very different
scenario upon which funders and operators might
develop procurement strategies:

» Shorter equipment life-cycles DIALOGUES
* |dentical platforms with standardised sensor fits B
« Share R&D investment/risk e e

« Rapid trial of new technologies
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