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We strongly believe'in

truly transformative ideas and

in the power of compelling partherships

to accelerate the Earth Observation future - Giuseppe Borghi@esa.int

4 May 2024
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What is the European Space Agency? ——
{e]§ EurOle |

ropean States in space research,
technology and applications, for
exclusively peaceful purposes

:
E Promoting cooperation amohg

m

2023 Budget
= /.08 billion
22 Member States ‘11'2 per Euro pean

4 Associate Members
Slovenia, Slovakia, Latvia, Lithuania

Cooperation Agreements
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ESA Membership

22 Member States

Austria ltaly
Belgium Luxembourg
Czech Republic Netherlands
Denmark Norway
Estonia Poland
Finland Portugal
France Romania
Germany Spain
Greece Sweden
Hungary Switzerland
Ireland United Kingdom

3 Associate Members
Slovenia, Latvia, Lithuania

Cooperation Agreements

6 other European States + Canada
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ESA Budget by Domain for 2023: 7.08 B€* Lesa

—— Basic Activities __—Associated with General Budget

Space Safety — Commercialisation —_ European Cooperating 7
302.5 M€, 43% 301.5 M£, 4.3%

225.9 M€, 3.2% 837 M€, 1.2% . States Agreements
36 ME <0.1%

. Scientific Programme
592.0 M€, 8.4%

Technology Support
218.3 M€, 3.1%

Telecom & Integrated —

? 515 M§, 0.7%

R mnlicmttemas
Ap ;;‘J.LL‘::; ons

616.9 M€, 8.7%

Human Spaceflight, = Earth Observation
Microgravity and Exploration 1768.7 M€, 25.0%

886.0 M€, 12.5%

Navigation Space \sportatio
891.9 M€, 12.6%

1135.9 M¢, 16.0%

*Includes activities implemented for other institutional partners
5
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ESA’s Earth Observation vision

Take the pulse of our Planet
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)
“Thereis no Planet B”

Emmanuel Macron, USA Congress
25 April 2018




ESA’s Earth Observation Mission Eesa
Satellites

Heritage 04

Operational 14

ERS-1 MooE Meteosat 11 ; 2020 Developing 42
G N RS Preparing 19
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Sentinel-3B
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Swarm Sentinel-5P Sentinel-2C MTG-S1 -
Sentinel-1C ﬁ Sentinel-3C &
{l= . b
%&%M“S %EQCARE 2= @9 &\g C02M-A Sentinel-5A MTGT2  MetOpSEigh

Sentlnel lD K7 T Met0p-5G-Al
@ ® @9 S Wy
Bibmess CubeMAP

C02M-B (02M-C
Sentinel-3D

’”‘ Sentinel-2D
HydroGNSS g
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and global partners to S ' ﬁ 5
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address scientific & ool inl Nert Generon Missin
societal challenges
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The ESA @-lab - Y
| Uniquely in ESA

Accelerate the future of Earth Observation ®-lab innovate and apply
via transformative innovation® and commercialisation actions under-one-roof

strengthening Europe’s world-leading competitiveness

s@l

(Y

"transformative/disruptive innovation: with the ability to completely transform
EXp | ore or create entire industries via new methodologies or technologies
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The ESA @-lab -

Accelerate the future of Earth Observation Uniquely in ESA

(®-lab innovate and apply
under-one-roof

strengthening Europe’s world-leading competitiveness Enter market
European EO

competitiveness
Fund [

Nurture Develop Foster entrepreneurial
Mature “the solution” Initiatives

via transformative innovation® and commercialisation actions

Nurture good ideas

. “Fail fast" ethos
Discover
Creation of “Blue-sky"
transformative ideas e
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*transformational innovation: with the ability to completely transform or create
entire industries via new technologies



The Earth Observa,i_ e rm A

=

= | ower access to space costs

» Smart sensors, better performance,
lower SWaP-C

= Commercial constellations ® | arge risk capital investments
» Cloud computing Major NEWY, ® From data services to actionable

" Huge computational power available in #R<td slgle}[e}-4% entrepreneurial I niormation
>pace advancements spirit

= New Space players
® Broaden customer base

= Artificial Intelligence and IOT in space

More EO data Connected entralised vs distributed and
» Huge data availability and easiest access than ever thinking connected thinking " |
= Constellations with richer sensors before = Openness toward risky innovation

® Policy makers more open to
commercial space vs institutional space
solutions

= Copernicus free and open data policy \
" |oT in space is coming

11
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ANOMALY IN

.Q gﬂﬂ

FOREST . —

from Earth Observation to Earth Action
From data to actionable information §
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EO Growth data and VAS

+5%

CAGR 7.5 All

Services

Data

2015 2020 2025

v

2030

European EO service market
€1.79b revenues (EARSC Industry Survey 2023)

i B 8 LY

13796 €1.79b
EO Companles Employees Revenues
Up from 746 (+3.5%) Up from 12085 Up from €1.6b
year on year (+14.2%) (+10.9%)
year on year year onyear

7.5%
Growth rate
over the last 5 years

Source : European Commission, Euroconsult and EARSC

EO private investments

Cumulated, in $B 6.1

0.2
2011 2023

= Take advantage of the EO perfect storm

" Boost European competitiveness

* Develop and mature the EO market
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European and GIobaI :/ i X ‘;'_s —L dking Forward esa

./

= €950M 2023 investments In Europe( -7% YoY, -35% globally)
" |[nvestment in Europe was highly concentrated (43% for Top 5)

= Acquisitions second type of investment, narrowly surpassing debt finance
= Globally, space startups raised €5.8B. €12.3B 2021, a drop of 53%

& 1100 1
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— estment (€ Numt of dea -—
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Falling Launch Cost to Orbit: 250 kg sat example Qesa

Through advancements
in launcher technology
cost of access to space
s at an inflection point oo

$200

@
®
o
»
o
2
o
X
@
Q
w

$800

$100

1960 1970 1980 1990 2000

Source: CSIS Aerospace Security Project, PayloadResearch estimates | 2024
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Innovation is at its fastest when
we glue knowledge with emotion

The Organization
and Architecture
of Innovation

]

54

E

E 3

E

a -

31

(]

= 0 ‘ . ‘ ‘

0 20 40 60 80 100
Distance (meters)

Source: TJ Allen, The Organization and Architecture of Innovation, 2007

nature

Explore content ¥ About the journal ¥ Publish with us v

Observation:

wr s # of invention disclosures dropped by 20-

40% during the COVID

nature > news > article

NEWS | 29 November 2023 | Correction 05 December 2023

‘Disruptive’ science: in-person
teams make more breakthroughs
than remote groups

Analysis of millions of papers shows that farflung collaborators produce fewer

foundational discoveries than groups working together in person. 16
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The ESA @-lab — Ho#?® -

®-lab aims to become “the reference” for the transformational innovation and
a key influencer (by reputation and authority) in the Earth Observation ecosystem

Catalyst
= Attract EO academic and industrial researchers to generate transformative ideas
= Exploit fail fast ethos, rapidly prototyping concepts

= An informal but rigorous, multi-disciplinary, collaborative environment

= Act as facilitator to foster competitiveness growth and entrepreneurial initiatives
= Implement investment actions from ESA MSs or in the investors industry

Bridge

= Be the bridge between the European start-ups, academic and

industrial researchers, New Space operators, Investors, ICT players,
EO world leaders, and ESA

= Act as hub stimulating, connecting, and developing a growing
ecosystem of talents and capabilities across Europe

17
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The ESA ®-lab locap

" Based in ESRIN, Frascati — Italy

3 F
" Established in 2018 L
= >70 strategic partnerships ’

" About 40 members




®-lab
Community

Scientific 7%
Community

END USERS

Industry

Industry

¢| Scientific

Public / Governments

Community

Public / Governm.

i)
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Open Reserach Lab

Our collaborative and
open research environment

®-lab Challenges
To stimulate transformational innovation

®-lab Community
Our network of companies, researchers,
professors and key institutions

InCubed Development and Invest Actions
To facilitate access to innovation investments

Flagships programme

Key programmes as targets of our

transformational innovations

20
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/ _ .

Working with us it 8 N

‘ Visiting Professor
‘ Visiting Researchers (Industrial and Scientific)
‘ ESA Research Fellowships
‘ ESA Co-funded PhD

‘ ESA Young Graduate Traineeships (YGT), Internships, National trainee

21
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1. ®-lab'’s Invitation To Tender on ESA-STARS
* Foundation Models, Generative Al, QC4EO, Edge computing, Web 3.0, etc..

. InCubed : partnership development of commercial products or services

. EO Science4Society : no SOW, 100/200K, 6/18 months
ESA Technology Programmes like GSTP and TDE

2
3. Open Space Innovation Platform : co-funded research or researchers
4
5

Shared mutual interest

Join the @-lab to explore disruptive ideas

4

Funded

22
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https://esastar-publication-ext.sso.esa.int/search?s=EOP-S8
http://incubed.esa.int/
https://www.esa.int/Enabling_Support/Preparing_for_the_Future/Discovery_and_Preparation/The_Open_Space_Innovation_Platform_OSIP
https://eo4society.esa.int/
http://www.esa.int/Enabling_Support/Space_Engineering_Technology/Shaping_the_Future/About_the_General_Support_Technology_Programme_GSTP
http://www.esa.int/Enabling_Support/Space_Engineering_Technology/Shaping_the_Future/About_the_Technology_Development_Element_programme_TDE

Some of ®P-lab succgs

|19

®-lab contributed satellites and
constellations

21

Strategic collaborations
with companies, agencies,
research centres and private

€225M

InCubed fund size

140

InCubed activities

investors @62% co-funding rate

Al4EO
QC4EO

Contributing to European
R&D agenda

|40+

Publications on peer reviewed
journals and conferences

| 5+

Visiting Professors

70+

Visiting researchers

*The ESA @-lab successes: as of August 2024
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Die Osterreichische [
Hagelversicherung A 887

i7g)
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®-lab Explore Office ®-lab Invest Office

Explores the innovation universe and connects Stimulates competitiveness by fostering the growth of
together EO and digital revolution entrepreneurial initiatives through investment actions
from ESA Member States and private investors

A team of Researchers A team of business innovators and

and innovation seed funding (FutureEO) a commercial co-funding programme (InCubed) .
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Innovation comes in/

ct

.,
C

Sector/Market Imp

Technology Progress
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Innovation Techno|g#ies

i ' yA
N gl

S |
Intelligence and
achine Learning

IS I
antum and
dge Computing

Flight SW Downstream End to end Innovative
applications applications systems business models

Flight HW
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O-sat-| is the first Al- powered European EO mission {eesa

@

The Myriad 2 chip

Image: Maximilien Brice/CERN

Al-computed dnee ‘ ¢
Cloud mask -y : .“\ l\.

Cloud mask superimposed on
the hyperspectral image

/ ,
P N chip and the ®-sat-1 neural
| /" networks are perfectly working with
Now Al on @-sat-2, the expected performance
On Copernicus expansion missions

and more..

2 THE EUROPEAN SPACE AGENCY




" 4
BV =5
/ )

The value of satellite-based EO no longer grows with
the ability to collect and transmit data back to Earth,
it increasingly lies with the ability to transmit
customer-relevant insight in real-time.

Peter Platzer,
Spire, ®-week 2019
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Europe as precursors Cognitive Cloud Computlng in Space

3 =
World Floods Mission demonstrated ablllty to |dent|fy flooding and send b — A B

- E
Jflood map alert to emergency responders seconds after image ach|S|t|on SCIENTIFIC
RE Pg}RTS

natur c

eekly journ:

Wild Ride Mission, first ever ML4EO tralnlng on- board ION Platform with 6
cubesats, 20+Machine Learning Apps on SpaceCloud

scientific reports

OPEN Towards global flood mapping
onboard low cost satellites
with machine learning

uuuuuuu

Flood extent/Water segmentation (optical)

The ML SpaceCloud App is developed by the Frontier Development Lab 7 P L
(FDL) a partnership led by Trillium Technologies with the Univ. of Oxford - /' % /
and ESA@ |ab D-oR3BITT UNIBAP 8/

<o
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AI for EO on ISS
LRt L o~ SETAW
Automatic detection of:

Oceanic ecosystem anomalies
Water resources anomalies
Crop water stress

Wildfire




SPACE EDGE

Earth Observation COMPUTING

Space Sciept’e - Telecom ‘
& Exploration - 0 Earth Observation

1 e :\; x%\\\\x
SPACE CLOUD \

COMPUTING

IN-ORBIT
SERVICING

™ - EARTH CLOUD*
COMPUTING
& HPC

T )
._.;t ‘§§

Courtesy: Letter to DG on Cognitive Computing in Space, from 10 European New Space Companies

A J




Health

Population

ERAS-Land monthly mean 2m e

_—-ﬁ\ Socio- .
://‘, Y‘\\) o— (Coecrl]zuesjonomlc

H’ Climate

(opernicus

Europe’s eyes on Earth

o @esa

UNESCO - IRCAI

GLOBAL TOP 100
Al solutions for SDGs

| showcase the most
BEST OF . . .
UNICEF rigorous, innovative and
RESEARCH .
impactful research
produced by UNICEF

offices worldwide

3 - Wellcome Trust support

Independent charitable foundation

Rate (per 100.000 people)

PR The Wellcome Trust has granted
over €600 000 to UNICEF and
partners to develop an end-user web
application
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novation {esa

4

DLR ECMWF

Eesa

l J U L I C H JULICH
SUPERCOMPUTING
Forschungszentrum CENTRE
y [Q,{‘ﬁ%ﬁ%ﬁﬁ?ﬁf?gﬁﬁ‘g * UNIVERSITY JAGIELLONIAN e S
E{g}y&g]{g][};{% }?\?‘; OF THE POLISH ACADEMY OF SCIENCES %K OF WARSAW U N [ v E R S l T Y 7' :
A * ™ IN KRAKOW European Laboratory for Learning and Intelligent Systems

35
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@ Oxford Quantum
ORCA Computing
@ weling
Equall Laborato
@ Universal Quant
® Quantum Motlon
Sparrow Quantum
NextGenQ
== QuEra Computing
@ xanadu
- 5eeQC
= Origin quantum
@ Quantum Source
@ Quandel
% Orange Quantum
»= Beljing Bose Qu
% Aquark Technolo
: QC Design
@ LakeDlamond SA
@ Qphoton
() silicon Quantum
= vEpl
sllent Waves
Huayl Boao Quan
CreoTECH
~Wideblue

https://a

= IQM
Q eleQtron
@ Quantware
- C12
2. heglQ
@ rasqal
= Qdevil
¥ Quantum Brillla

(3 Rigetu Computl
©inflegtion
Quantum Clrcuit
= 1Qbit
Qsping
® Kelvin Nanotech
Q Aquabits
@ Dirzq
Qblox
@ Fhotonic
XeedQ
Superchips
EeroQ
& Q-Block Comput
@ Anzlog Quantum
\Al Anyon Systems
© sivers Photonic

dealroom.co/lists/361907u

W AlicesBob
Quix Quantum

§ KipuQuantum

ot Oxford lonics

Delft Circuits

= Alpine Quantum
plangc

@ PsiQuantum
Atom Computing

@ onQ

# Nord Quantique
AuroraQ

© Lightsolver

— Arque

@ Quantinuum

@ semigon

@ quobly

& Quantum Sllicon
Nanofiber Quant

@sleximo
Turing Quantum
QCsz
Aurora Quantum

@ Bra-xet Sclence

Quantum computing software
Combined funding $ 1.68
= Multiverse Comp
Q Quanscient
@ Nordic Quantum
Qu&cCo
- Belt
@ Quantagonia
@ sandboxAQ
@ Quantum Machine
QuBranch
== Dark Star Quant
2 Entroplca Labs
® BosonQ

@ Quanviz
£ M-labs
@ Quantum Computi
@ Infinityg
) Foqus
= NextGeneration
0 Qudot

Q-Uion

Tokyo Quantum C
4 Quantum Mads
® Quantum Insight

Quantum cryptography

bined funding $ 344M

@ Terrz Quantum
& Quside
Qrypto

=@am

ntique

aign=Weekly%20newsletters&utm medium=e

mail& hsenc=p2ANqtz-

8a648hZjwCKIkKmoc8-

= Qnu Labs

o= Qasky
Ao

was Qubalt

chnolog

8Epx5uxnZfQZg905MWmUK3yfnZJXNITG8Y 21

|AaJmDT3INICEfVW1197xRzWGzay|B-

dHrkAA& hsmi=320394678&utm content=320

394678&utm_source=hs _email

Ketita labs

© Phasecraft
Qusoft

= Riverlane

@ QMwiare

@ Fermioniq

Qclassig

@ zapaa

@ tiorizon Quantum

@ Strangeworks
QbltLoglc
supertech

0 Xofla

® PlanQK

A-Star Quantum

Artificialbrain

< Qunova Computin

4 Adaptive Financ

=~ Halqu

@ Qrithm
Turing Quantum
Quantfl

@ Black Brane Sys

@ Quantumsense

=~ KETS Quantum Se

& Crypto Quantiqu

* Quantum Dice
Infiniquant

@ Keequant
Quantum Xchange

© EvolutionQ

~ EYL

@ veriQloud
MagiQ Technolog

ndom Power

= QuantrolOx
@ cambridge Quant
@ Jos Quantum
& Quantastica
antyQeC
@ rvantify

- D-Wave Systems
* QCwiare
2 Qindom

MDR
@ ~gnostiq

Quantum Benchma

% Quantum Flytrap
4 ingenll
@ colibriTo
Quft
> Solid State Al
Qpl Technology
= RealQ
«= Labber quantum
@ciyah
w Boxcat
@ signalon
@ semicyber

@
Quantum Base
@ ThinkQuantum
CryptoNext Secu
Crypta Labs
@quint
@ Quantir
QEYnet
-~ SECQAI
o: KTBLAB
Q@ Merqury Cyberse

sencelLab

Post-quantum era encryption
Combined fund|

@cryptoda Chelpls

@ BLAKFX @ Post-Quantum
Cybertive 1S4RA Corparati

@rResquant TATACEO

Quantum computing for blotech and chemical applications
Combined fund

@ Algorithmig & Qubit Pharmaceu
HQS Quantum Sim @ Quantistry

4 Pharmacelera @ ruano

@ aterials Nexus Quantum Simulat

~~ Molecular Quant ApexQubit

Quantum communication
Combined funding $ 50M

% Qphox @ Qunnect
@ Aliro Technolog ) MemQ
% Craft Prospect Qubitekk
Quantum Optics @ carus Quantum
Entangled Netwo LQuOoM
* geird © Qubiz Reset

Quantum sensing

Combined fund|

@ qnaml ¢ Qustombot

" Qant @ QuantumDiamonds
W Vector Atomic 0 QOTI

Q Adamant Quanta %2 QLM Technology

@ vision imaging 0+ QDI-Systems

© Guardion 7 Momad Atomics
wa SBQuantum == High Q Technolo
@ Atomionics © Inspek

Miraex

QuantiCor Secur
PQShield
& Cyph

@ Rahko

@ Hafnium Labs
@ proteinqure
-~ Agemia

@ BraneCell Syste
“\ Quantum Bridge
@ synergy Quantum

Muguans

© QCTRL

= Quantum Solutio
MIRO Analytical

@ NIQS Technology

£ QuantaMap
Quantum Diamond

@ Hoperott

4 Single Quantum

Photon detectlon & counting
Combined funding

Quantum Detecto
#= Micro Photon De
A ElFys

“ Single Quantum
@ Pixel Photonics

¢ Phaton Force
@ universal Quant

EFFECT Phatonic
Scintll Photon!

& Sallence Labs 1® Ligentec
MART Photonics = ActLight

@ Phatonpath © ughton @ Optoscribe
Ipronics @ Lumal @ #khetonics

@ 5lack Semicondu CamGraPhIC Polariton Techn

@ onlysys € Enlightra

Quantum cascade lasers, laser tech for sensing & LIDAR
Combined funding $ 2

& Chromacity O Integrated Opti
Lytid = Eblana

Sicoya Pranalytica

~ Pllot Photonics
QuantaRed Techn

Next gen laser & photonics

Combined funding $ 82

@ M squared Laser VEXLUM
= Spark Lasers @ Living Optics
% Fusion Blonic G

& Vector Photonic

Refrigeration for quantum

Combined funding $ 298

¥ Zero Polnt Cryo Klutra

w Bluefors (€ Leiden Cryogen!

~ Maybell Quantum
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https://app.dealroom.co/lists/36190?utm_campaign=Weekly%20newsletters&utm_medium=email&_hsenc=p2ANqtz-8a648hZjwCKIkKmoc8-8Epx5uxnZfQZg9o5MWmUK3yfnZJXNt0g8Y21IAaJmDT3lNIcFfvW1I97xRzWGzaylB-dHrkAA&_hsmi=320394678&utm_content=320394678&utm_source=hs_email
https://app.dealroom.co/lists/36190?utm_campaign=Weekly%20newsletters&utm_medium=email&_hsenc=p2ANqtz-8a648hZjwCKIkKmoc8-8Epx5uxnZfQZg9o5MWmUK3yfnZJXNt0g8Y21IAaJmDT3lNIcFfvW1I97xRzWGzaylB-dHrkAA&_hsmi=320394678&utm_content=320394678&utm_source=hs_email
https://app.dealroom.co/lists/36190?utm_campaign=Weekly%20newsletters&utm_medium=email&_hsenc=p2ANqtz-8a648hZjwCKIkKmoc8-8Epx5uxnZfQZg9o5MWmUK3yfnZJXNt0g8Y21IAaJmDT3lNIcFfvW1I97xRzWGzaylB-dHrkAA&_hsmi=320394678&utm_content=320394678&utm_source=hs_email
https://app.dealroom.co/lists/36190?utm_campaign=Weekly%20newsletters&utm_medium=email&_hsenc=p2ANqtz-8a648hZjwCKIkKmoc8-8Epx5uxnZfQZg9o5MWmUK3yfnZJXNt0g8Y21IAaJmDT3lNIcFfvW1I97xRzWGzaylB-dHrkAA&_hsmi=320394678&utm_content=320394678&utm_source=hs_email
https://app.dealroom.co/lists/36190?utm_campaign=Weekly%20newsletters&utm_medium=email&_hsenc=p2ANqtz-8a648hZjwCKIkKmoc8-8Epx5uxnZfQZg9o5MWmUK3yfnZJXNt0g8Y21IAaJmDT3lNIcFfvW1I97xRzWGzaylB-dHrkAA&_hsmi=320394678&utm_content=320394678&utm_source=hs_email
https://app.dealroom.co/lists/36190?utm_campaign=Weekly%20newsletters&utm_medium=email&_hsenc=p2ANqtz-8a648hZjwCKIkKmoc8-8Epx5uxnZfQZg9o5MWmUK3yfnZJXNt0g8Y21IAaJmDT3lNIcFfvW1I97xRzWGzaylB-dHrkAA&_hsmi=320394678&utm_content=320394678&utm_source=hs_email
https://app.dealroom.co/lists/36190?utm_campaign=Weekly%20newsletters&utm_medium=email&_hsenc=p2ANqtz-8a648hZjwCKIkKmoc8-8Epx5uxnZfQZg9o5MWmUK3yfnZJXNt0g8Y21IAaJmDT3lNIcFfvW1I97xRzWGzaylB-dHrkAA&_hsmi=320394678&utm_content=320394678&utm_source=hs_email
https://app.dealroom.co/lists/36190?utm_campaign=Weekly%20newsletters&utm_medium=email&_hsenc=p2ANqtz-8a648hZjwCKIkKmoc8-8Epx5uxnZfQZg9o5MWmUK3yfnZJXNt0g8Y21IAaJmDT3lNIcFfvW1I97xRzWGzaylB-dHrkAA&_hsmi=320394678&utm_content=320394678&utm_source=hs_email

AI4EO for SDGs =3
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'_;B Disaster Prediction & Mitigation

RAMANI B.V. 3371

ﬁ Infrastructure Assessment &

Development
L WEP
{8l Y worlaroos | INNOVATION
““iwj Programme | ACCELERATOR

Formentera

Hydrological
Drought Index complement the traditional meteorological

on-the-ground data to better serve
smallholder farmers in Kenya.

Forecast-based insurance for smallholder

farmers in the Chiquimula region of

Guatemala using continuous rainfall and
dry days as triggers (25 and 10 respectively)

The novel hydrological drought index (HDI)
combining surface water availability,

precipitation, and soil moisture to

drought indices (MDI).

Al to improve post-harvest loss by
monitoring farm-to-mark supply chain.
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ZAMBIA

1e12 Example emulated S5-P TROPOMI spectra
==+ Neural Network
— LINTRAN RTM
20
15
g
g
5
b1
3
« 1.0
05
0.0
2320 2340 2360 2380
Wavelength [nm]

Physics-aware machine learning emulation of RTMs
Copernicus Sentinel-5p methane retrieval

&) Crop types mapping using drones A ' . - '
ot .P 7P . PPng g I, S &/ Use of Al for SAR image for on-board
unicef Copernicus Sentinel-2 and daily life images - . . L
object detection and classification
38
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The Deep Learning
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The ICT, Al and M

Here where )
the great things happen! Innovative

Computing

40
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Oxford English Dicticg glligehce (Al) esa

SN
% 4O

‘The theory and development of computer systems able to perform tasks
normally requiring human intelligence’

and intelligence

‘The ability to acquire and apply knowledge and skills’

This definition encompasses the capacity for learning, understanding, and problem-solving,

highlighting both the acquisition of knowledge and the practical application of that knowledge in various contexts

41
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“If 2 machine Is expected to be
infallible, it cannot also be
intelligent.”

S

“A computer would deserve to be
called intelligent If it could deceive a
human into believing that it was
human.”

— Alan Turing — Alan Turing

“Sometimes 1t Is the people no one
imagines anything of who do the things
that no one can imagine.”

— Alan Turing

42
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Al Safety : how doesififbehae 2

Artificial Intelligence

» performs much better than other in specific sectors
" can easlly generalize

" but it sometime allucinate

" responses are not fully explainable

= failure modes are hard to predict

" not transparent (black box)

43
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Al Safety : how does#d?behave 2

Artificial Intelligence

" it Is an opinion maker, not a fully reliable decision maker
" yse It if you can afford small-scale risks and inaccuracies
" yse an ensemble if you need higher accuracy

" the ultimate decision is of the human being

44
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Thinking More AbouffAl as an “@pinionaker” esa

1 o 4

L ess Focus More Focus

Replacing humans Augmenting humans

Artificial General Intelligence Human-Centered Al

Autonomy in decision/mission Decision/mission support

Black Box Make trustable the Black Box
Empirical approach Theoretical methods

New methods Application of existing methods

45
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Foundation Mode_l,s 1‘83 nt4’|3I‘e rti“?;

Complex abilities arising from architecture/training, not programmed:

" Problem Solving: Applying reasoning to solve problems
= Adaptability: Generalizing knowledge to new tasks and domains

* Contextual Understanding: Ability to comprehend and generate
contextually appropriate responses

= Pattern Recognition: Identifying and leveraging patterns in data for tasks
ke translation and summarization

* L anguage Generation: Creating coherent and contextually relevant text

46
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®-lab Explore Office ®-lab Invest Office

Explore the innovation universe Stimulate competitiveness fostering entrepreneurial
connecting EO sensor revolution initiatives growth with investment actions from ESA MSs
with the digital revolution and private investors
Team of Researchers Team of Business Innovators
and an innovation seed funding (FutureEQO) and commercial co-funding programme (InCubed) A
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2023 Space Economy Valuation

The valuation of the space market in billion USD

SPACE ECONOMY USS$508p

m MARKET 462

4 Services*
Operations

Ground segment
Launch

Manufacturing o . Q o

North:America Eur:ope Russia & CIS
Gov. Civil 150 97 19

o Y |
o o : Satcom

Satnav A

Oceans
3  LatinAmerica

34
Commercial @ e

by Client by Region

Non-contracted corresponds to internal costs of agencies and R&D programs, not contracted to the industry

Euroc€nsult

Source : Euroconsult, Space Economy Report, 2023




/ A

Boost European EQ

+
Fast Innovation Mitigate/Share Access to Risk Capital Easy Regulations
and Talents Risks
Generate unique competitive Mitigate industrial Dev. and Mkt. Stimulate private risk capital, New Space tailored regulations
advantage via talent creation risks exploiting ESA huge technical, and synergise with the public and procurement rules
and fast disruptive innovation programmatic, and industry ones to scale up minimizing burden and
understanding and via anchor uncertainty

customer actions

ESA roles

1. ENABLER of a sustainable commercial EO by closing know-how and technology gaps

2. PARTNER the development of innovative product/services to reduce dev and fin risk
3. CUSTOMER of commercial products and services to reduce market risks (e.g. anchor customer)
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ESA contributions/ V |

o ScaleUp INVEST
B TURN AROUNDS
S P! > 10 M€
- ScaleUp INNOVATE: i INSTITUTIONAL INVESTORS
| <
3 . % GROWTH CAPITAL
‘% Lo > 10 M€
& i ! VENTURE CAPITAL PRIVATE EQUITY/LEVERAGED BUYOUT
2 BUSINESS 10 k€ - 1 M€ | UP TO 10 M€
[ ANGEL !

T : TRL 3 TRL / Technology Readiness Level
9




n (InCubed) @esa

$ =3\

€225M |40

. Activities
QR filindi size @62% co-funding rate

NATIONAL
\/ v DELEGATIONS

| O0k€ to 'iillr]lb \\
ESA :
>|5m€

Project size

INDUSTRY
\ v

& & S gk

Personalised technical and

Zero-equity and ESA stamp of Privileged access to Access to
commercial guidance zero-IPR credibility commercial services ESA EO facilities and
enabling your development ®-lab community
= T il s =il =S =5 =
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®-lab powered
satellites and
constellations

Dashing
Through

the Stars .
D-Orbit

d Ride
D-Orbit. P

;@FFSW / O-sat 1

DEIMOS and UPC (i)

LEGEND
‘ Radio Occultation

@ Hyperspectral
Q Lidar @ Fully ®-lab supported
Q Thermal Infrared . by ®-lab Explore Office

© Multispectral (@ by InCubed

| Intuition-1
KPLabs

Kanini S HYPERFIELD &

SMARTSAT (RC KuvaSpace @

UKKo &

ReOrbit @

. —
/‘S?MOVI
. @ Marble Imaging
- El~

.~ RAINBOW
S |ROOCS

~ - ® ~|TALISMAN
Gravity ~L-  SATLANTIS




San Gabriel rese.ydmr inthe north of'Los Angeles USA
20th Nov/2023 ,‘,}0 30am local time . &
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InCubed Process -~ AW to applyd InCub¥d.esa.int Qesa
ASRL Funding level for Universities

or Research Institutes
Large. SME with no commercial Interest in the Product
Companies

Entry Point
(Idea Pitch and Proposal Part 1+2)

OUTPUT
Requirements, system analysis,
Breadboard Prototype or EM

De-Risking
Up to 100% of maximum

CCN
30% of the cycle costs

De-risking Uptos46™ Upto3 Up to 75% Up to 80%

Product LMl
Development fompli el bl U 9 '
pto7 o o Up to 100% of maximum
® Product development (8 for TOV) 4Upto8 Up to 50% Up to 80% 30% of the cycle costs
Entry Point
tdeakitctiandioposal Bt i) @ Depending on the technological or market risks as assessed by the Agency

for all segments: system analysis, Business analysis,

InCubed Application Timeline

Technical study, technical riskmitigation excluding

De-risking ot 2 gt EM, breadboard of prototype of full to partial end-to-end ! ; ;
any qualification or industralization 5 - —
integrated system 01 [Outline] Proposal Part 1 Submission
Space: (EJQM or similar 02 O  sstimated £54 feedbock on 0P
v lificati rificati round/Data: verified pr in a (pr rational environmen ; ( y .
rr— DEv-PrET ol Hhcstion verfceon GroWdatssvered proclict i al[piJupeations ervirohmer: w [ o JETpEr—
LB Rk OPTIONAL: Validation of all segments in a (pre)operational : : : ; :
environment 04 m Corresponding Gate (1% Thursday of month)
05 Estimated ESA TEB feedbagh -

06 | Answer to possible negotiation m

-
- Austria ‘ . Belgium ~ Czech Republic := Denmark . : .
a = 07 Formal proposal ESA feedback to negotiation D
Estonia * Finland . Germany E— Greece : - - d
Ly — 08 | negotiation meeting D
- Hungary ‘ ’ Ireland ‘ ' Italy - Luxembourg 09 Signed Contract ‘
-_ A : i i i ; i
Netherlands -I— Norway Poland ° Portugal g
- w w weeks 0 5 10 15 20 25
- : i Y
Romania Slovenia & | Spain Sweden
‘ . ' N w D Industry o ESA
A
+ United Kingdom
<>
| Informal phase J1 Formal phase ]

1 1 54
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https://incubed.esa.int/how-to-apply/

7 2.7

InCubed introduces&&Veral innovative me

| .Market pull : Co-development partnership with priority on
business case, no technology push

* Spiral development typical of NewSpace economy
MAR‘KET PULL . .
SUSiess a8 2.Embeded Finance industry: operative co-operation
A priority
* VCs and debt financing, DeepBlue Venture, OTB, PrimoSpace and
y EMBEDDED EIB
" FINANCE 3 Risk b d S . :
INDUSTRY .Risk management based on Steering committees
* Industry, Delegation, ESA
InCubed | 4.Pipeline with FutureEO, CCM and ScaleUp for effective
4 \ company’s life cycle support
RISK MNG 5.Support disruptive innovation for unique competitive
by steering advantage generation
committee
* eg HPC and Al in-orbit platform, AI4EO solution factories, cloud-based ML for SAR
phase unwrapping, RF Geolocation methods, Sentinel complementary data (TIR, HYP,
PROGRAMMES MS VHR-50 cm), TDI on CMOS detector, super-resolution, agnostic Al Fusion Engine
PIPELINE for disasters, and innovative business models
|.Methods for reduced time-to-contract
55
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InCubed, ScaleUp, and CCM synergetic pipeline Eesa

" Five INnCubed companies
e - have been awarded with a
_—— . - CCM contract providing

e o — — Y R o7 sevsorooweln| - G NS S SIS O 1

. Optical CCM multi-spectral (a)

. ) ; erspectral [ i [
’ :m " n Emergin 9 X m 1 % the’::alir:’frare;i:]] pUbllc needs Wlthln -the

({dY] u t Provide = ‘ ' |  ' ; atmospheric composition (d) CO p e rn | C U S fram eWO r|<

gl -2\
o = Two others (ConstelllR and

|| g TR B | \ , ReOrbit) have qualified also

< e |00 ™ @/ ) A S for ScaleUp Invest step | for

L TCEVE

N Pleiades-lA [Kompsat-3] m; . L 7 Sca||ﬂg up 'thell" SerV|Ce

SPOT-6

X \ A Ar The success of these
X # 2 Y , / InCubed companies is a
= i Kuva Space [0)]
e _/ testament to the value of

& Easm'SkYMed ’ \ . " 20; i o | ltl:n:i(ng Wha-t Sma” emerglng
o \S §) - European companies are

| doing with the support of
the different teams at ESA
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InCubed impacts to the EO commercial industry

InCubed as VC enabler
SPACENEWS SPACENEWS

News Opinion Military Launch Commercial Sponsored More v Advertise

News  Opinion  Military Launch Commercial Sponsored More v  Advertise

2 e
Thermal infrared imagery showing fields and forests around Dusseldorf, Germany. Credit: constellr .

OroraTech, which launches its first thermal imager on a cubesat in January, will use the funding for

a second, improved imager launching next year.
Credit: OroraTech

SAN FRANCISCO - German thermal satellite data startup constellr raised 17 million euros ($18.93) in

WASHINGTON — OroraTech, a German company developing a constellation of thermal mapping
seed funding.

satellites for tracking wildfires and other applications, has raised an additional 15 million euros ($15.4

million) to support work on future satellites.

: ; » ESA Dboosts the opportunities the
e—— companies have to raise private investment:

one trusted space partner

S S | = ConstellR (InCubed HIVE) €17Mi in 2023

Innovation where it counts. M

BAE SYSTEMS

» AIRMO (InCubed Microlidar) €5.M2
Airmo raises 5.2 million euros for climate-monitoring = OroraTech (InCubed OroraFire) €15M
constellation

Dabra Warner e 27, 2025 » OpenCosmos (InCubed MANTIS) €50M
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Innovative solutions for VHR EO satellites, AOCS and

the Instrument for high-quality VHR satellite imagery and Improve potato production yield. A paradigm change for

: Earth observation integration in the agro-food industry
-analyt
S P EENES ) GeoMie MHLB @ervess eod

esearc s consstany n srcatee

e
dw&%. SURREY '

/u\\ Al-express (AIX) is a hybrid
Acan O I eo edge ecosystem based
\\ | [ A

\SUL on state-of-the-art

technologies (Al with
Combine EO data gnd Al toolg to ldentlfy new busme§s AT IN-ORBIT DAt pROcEs sy ol dedicated processing units
cases addressed with customized solutions, created in and Blockchain) targeting

a knowledge base and modules repository factory reactivity, responsiveness,

m /1SION IVPULSE | and low-latency

- ol i ]1

el e s o
pla]notok ca c'AlKO' L:\/ '
italia IFINITE WAYS TO AUTONOMY -
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Sat4Flood

Flood levee monitoring Schelde (Hedwige-Prosperpolder)

Globally visualizes the risks of levee failure based on
the most recent EO satellite data. This development
combines the innovative technologies of satellite high-
resolution soil moisture data with Interferometric SAR
deformation data.

2 SKY .
m|ramap' GE’VB 52impact '

| | DEscrieTion

= d " Two main classes:
PANELS s < SOLAR - No solar panels
- Solar panel

Four main classes:
- Flat;
ROOF - Gable;
- Hip;
- Complex

Enabling automated extraction of building features with
Al-based techniques applied to geospatial datasets.
The core market is the re/insurance sector, where
these fine-granularity data improve the businesses’
efficiency in multiple areas including underwriting risk
modelling and pricing.

dAn
|
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InCubed Activities + S4f¢

-t

A Digital Twin Platform able to support multiple users in
assessing data-driven decisions for flood risk for cities.
Open EO-Data and Al-based models are combined into a
cloud-computing environment to provide incredible insights
in terms of flood risk intelligence.

SaferPlaces |

&,

meeo” gefa

HyperScout-2 for the FSSCAT
mission. Miniaturized
hyperspectral and thermal
imaging coupled with Artificial
Intelligence for breakthrough
operational space missions

cosine

(@\
)
>
@)
O
n
(-
)
Q.
>
I

i =Signaleyes

A clear view on change

SignalEyes analyses spatial changes in objects
including buildings, trees, water courses and roads.

e
NEO

PPP??7?7???7?7?7?7?°?7?7?7
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InCubed Activities —‘ ,

ConstellR
H1VE

High-resolution VEgetation monitoring to enable “more
crop per drop” with MicroSatellites

“oHB|

OR@RA
TECHNOLOGIES

To combat global wildfires, they'll close current thermal-

Ce)

[ o IIr.
g constel

infrared satellite data gap, enhancing wildfires detection,

and enabling new business models.

To provide a daily global coverage, high quality
multispectral data product, with interoperability with
Sentinel-2 data products.

&
/ aerospacelab '

‘@ mantis

MANTIS is a demonstration mission to develop, build, launch
and operate an innovative nanosatellite that will fly a high
resolution camera

OPEN /A Terrabotics SATL “NTIS
COSM@S Q aaaaaaaaaaaaaaaaaaaaa ) ‘
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InCubed Activities —‘

HYPERFIELD

Hyperfield service provides global, daily and actionable real-time

data on ecological assets through spaceborne hyperspectral To provide a daily global coverage, high quality
imaging and Al. This novel small satellite-based solution enables : E L 1 .
creating a constellation of tens of satellites highly cost-efficiently, multispectral data product, with interoperability with
providing affordable data even for developing countries. Sentinel-2 data products.

KUVA SPACE| VTT|

To combat global wildfires, they'll close current thermal-  MANTIS is a demonstration mission to develop, build, launch
infrared satellite data gap, enhancing wildfires detection, ~ and operate an innovative nanosatellite that will fly a high
and enabling new business models. resolution camera
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Open positions at/ESAC

" ESA ®-lab is looking for great
candidates for :

2 International Research Fellows
" From South-America and Indo-Pacific (post PhD)

= )+ years contract

* Please send your research proposal and CV at
philab@esa.int

22? Industrial PhD and PostDoc

* From Finland, Italy, and Germany OF Hhia

63
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mailto:philab@esa.int

2475

Discover Nurture Develop Fund Enter market
Disruptive ideas deliver waves of transformational innovations I

Transformational
Innovation engine

Opportunity
potential

Incremental
innovation
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Thank you for your attention. Questions ?

Giluseppe.Borghi@esa.int

To know more, visit our website:

philab.esa.int Incubed.esa.int
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