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Artificial Intelligence for Automation
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ESOC 2025+ Strategic Vision & Initiatives Eesa

Centre of Excellence

A world-class Operations Centre, manager of S
Safety, driver for innovation and enabler of indu

l
l

By 2030, we want demonstrated Al technologies to enhance
operational efficiency and enable twice as many ambitious
missions, by embracing fast iterations, and by refocusin

intellectual and financial resources
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Significant potential for Al in

/operations Eesa

2.Collision Aveoidance Challenge

—_— - : i
To manoguvre or not toimanoeuvre ... that is the question.
v
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We followed a rigorous and fas

3
Operationalisation
As-is analysis To-be analysis Roadmap Prototype 1 Prototype 1 +
Prototype 2
» Use cases collection * Use cases exploration e« Prioritization basedon + Ideation * Production
«  Benchmarking analysis « Analysis of strategic impact and feasibility . peyelopment « Testing and validation
and assessment connections + Business case « Ideation
«  Mapping to OPS development ]

Development
processes * Development of ’

actionable roadmap

14 weeks 10 weeks (PRVEELS
' 70+ mission ‘ 1 O ideation ' 1 50+ hours
operations and Al workshops of interviews and

experts engaged brainstorming McKinsey .

& Company QUANTUMBLACK AIRBUS

A MCKINSEY COMPANY
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A?l: Artificial Intelligence for A oadmap

5 Mission Operations domains prioritized — 14 use cases

=

Operations preparations System testing and Ground system Satellite health Flight control teams &
and operational validation maintenance and ground monitoring and data ground stations
simulation operations processing

DY £33 (D2 @ _®
jé%i{b 2 use cases @L 3 use cases 2 use cases ;)T 4 use cases ®.®® 3 use cases

Al as an enabler to bring automation to the next level

7 archetypes

Al-enhanced Automated Automated Automated Decision recom-  Visually enhanced
modelling content generation diagnostics prognostics mendation engine simulation

10101
IT
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The A2l Roadmap for mission > - deep dive @esa

Appl ications Ongoing Upcoming Planned

Ground system
maintenance and ground
operations

Al for automation of operations Al for automation of mission Al for automation of satellite health Al-based automation of mission
preparation and operational operations systems testing and and ground operations (4 use cases post-launch operations processes

simulation (2 use cases) validation (3 use cases) (4 useicases)
Al-based decision support system
for mission operations (1 use case

Al for model based diagnostic at Intelligent automated functional ESA Anomalies Dataset for Intelligent Operations and
system level and security testing International Al Anomaly Detection Preventative Maintenance
benchmark Assistant

Operational simulation and Systems testing and
operations preparation validations

Satellite health monitoring Flight control team and
and data processing ground stations

[ Deep Learning for Space |

Atrtificial intelligence for large fleet
network management

Al qualification and validation services for space systems operations

Al Security Monitoring Platform

Infrastructure
Ground segment operations automation & machine learning platform (Alnabler)*

>
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https://ainabler.space-codev.org/

A?| Roadmap: Upcomi

Al-based decision
support system for
mission operations

Al for automation
of operations
preparation and

Al for automation | | Al for automation
of mission ~ of satellite health

operations ' and ground
systems testing - operations
and validation

operational
simulation

2 use cases 3 use cases 4 use cases 1 use case

Important aspects Commonalities among activities
» Large activities: 1.2 — 3 MEUR « ESA Community License

« Sequence of implementation TBC « Agile approach

e Duration: 10-18 months « Execution in three phases: MVP

development, operationalization, testing
and validation
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The roadmap is being valic

Technology - Al

B

OCAI: Al assistant to support
decision making of Flight Control

Teams
Change management — Agility

()

Data source #6
(e.g. flight dynamics)

Adoption — Value creation

s 5s
£
5| =5

Increase efficiency

52 &

ESTIM: Al-based root cause
explorer for ground station
passes

o
¢ g2 g9 g9
Ha ®a

a

8
8
8
8
8

3
H
3

Tangible impact — Refocus
resources

>
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Implementing the A%l Roadmap presents strong benefits Eesa

Reinforce Al element of ESA
Agenda 2025 and of ESA
Technology Strategy

Increase efficiency and reduce
costs of space programmes

Bolster ESA and the
European Space Sector
as a fore-runner in Europe
of Al in mission
operations

Catalyse development,
adoption, and
capability building

of Al for space

Enhance industry competitiveness Support multi-mission
by refocusing intellectual and operation systems
financial resources
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Challenges in the Al Transformation
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. /’//G/abriele De Canio, gabriele/'.'decéfhiO@esa.int
Transformation Officer

European Space Operations Centre
European Space Agency
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