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from Earth Observation to Earth

from data to actionable information
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ESA’s Earth Observation Mission Eesa
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Frank Rosenblatt Perceptron

1957

1950 - Age of
Intelligent
Machines

2008 -
Siri Voice
Assistant

“... the computational ability to achieve goals.” John McCarthy
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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
and innovation seed funding (FutureEO) A team of business innovators and a commercial co-

funding programme (InCubed)
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Uniquely in ESA
®-lab innovate and apply
under-one-roof

Accelerate the future of Earth Observation

via transformative innovation”™

strengthening Europe’s world-leading competitiveness Enter market

European EO

competitiveness
Fund [

Nurture Develop Foster entrepreneurial
Mature “the solution” Initiatives

Nurture good ideas
“Fail fast” ethos

Discover

Creation of “Blue-sky”
transformative ideas

Invest

“transformational innovation: with the ability to completely transform or create

entire industnes via new technologies
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The ESA ®-lab log _ @tion

* Based in ESRIN, Frascati — Italy Others

21%

-
26%

= Established in 2018

= >20 strategic partnerships 28 NATIONALITIES
154 PEOPLE

= About 30 - 40 members
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Open Research Lab

y | 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
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I 9 Strategic collaborations € 2 o 5 M \ I 4 o
with companies, agencies, | Activitie
Contributed satellites research centres and InCubed fund size | CLIve.

@62% co-funding rate

444/ o

——  |5% 10+ qc4e0

: Visiting Professors Visiting researchers
journals and conferences Contributing to European

R&D agenda
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“The ESA ®-lab successes: as of April 2024
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https://bit.ly/2VJRSrf
https://bit.ly/2VJRSrf
https://bit.ly/2VJRSrf
https://bit.ly/2VJRSrf
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®-lab Explore innovation cycle is 'i
= Focus on a meaningful problem

= Connect expert partners

= Enable solutions developing capacity

= Experiment “fail and recover fast” on use cases

AUGMENTE DIGITAL
D TWIN
ANALYTICS

AUTONOMOUS
THINGS

IMMERSIVE
EXPERIENCE

OUTREACH
ECOSYSTEM BUILDING

CONNECTING
TALENTS
IDEAS

J CAPACITY

PROTOTYPING BUILDING

AS-DRIVEN
DEVELOPMENT

BLOCKCHAIN

EMPOWERED QUANTUM
EDGE COMPUTING
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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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P-sat-1 is the first Al-powered European EO mission {oesa

L%
The Myriad 2 chip

Image: Maximilien Brice/CERN

O @ o ®

Cloud mask superimposed on
the hyperspectral image

Al-computed

Cloud mask / '
U ‘?’

- .

AN
\\>
‘Al chip and the ®-sat-1 neural
/" networks are perfectly working with

the expected performance
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®-lab-powered saté
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OroraFire

Stars

First IOD with GPU and Al Pushing agility with |IOD with in-orbit IOD with first-ever Optimized Al pipeline from Polarimetric radio- Thermal IR

model for EO with easy Rapid Flood Mapping onboard training of Al raw data, with occultation mission constellation for
miniaturised hyperspectral deployment/update of . model for EO ground/onboard continual wildfire detection

Al o et (i<l learning SPIRE (L)
UBOTICA (IE) | COSINE UNIBAP (SE) | FDL (UK) D-Orbit (IT/UK) Launch : 2023 OroraTech (DE)
\ (NL) / Qpen Cosmos (UKy \ Launch : 2021 / NIBAP (SE) | FDL (U \ KpLabs (PL) / \ / \Launch : 2024/
Launch : 2020 Launch : 2024 Launch : 2022 Launch : 2023
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SAT4EOCE Hyperfield
Greenhouse-gas MultiSpectral companion HPC and Al in-orbit platform Constellation of VHR MS VHR MS payload w/ TDI Thermal IR Highly integrated satellite
detection mission of Sentinel-2 satellites on CMOS detector, constellation for agro- combining HYP and
Planetek (IT) AOCS industry Al/ML-based analytics
AIRMO (DE) Aerospacelab (BE) Launch : 2024 Open-Cosmos (UK)
Launch : 2025 Launch : 2024 Launched : 2023 DEIMOS (ES) Constlir (DE) Kuva Space (Fl)

N Y \_ ) k / K / \SSTL(UK)I:TeZV(UK)/ \_ launch:2024 )\ Launch:2024
e \
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EXPLORE - Use

30.6

30.5

30.4

1 ( ’ I Mg\ ;"54 - — “\\ -
\ sy L K
AN - ZAMBIA
1N 0N\ S
p \ \\\\ <>\-(\\ ‘.:“ \ \ = ' /_/ ~
= S LSS \ 9 A~
By 1 'r { ' "“ N /( / L/
7 > T / [—A— 0 }
= AFRICA C
VU oe - e\ Rt (
S IR [V y
Q= LR ,W/,}\M _‘_v,\_‘L\_ - I
Y[ 5 2 o
fam oS . ®

Example emulated S5-P TROPOMI spectra

Neural Network
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Physics-aware machine learning emulation of RTMs
Copernicus Sentinel-5p_methane retrieval

Crop types mapping using drones, /il \

- : : e \S/ Use of Al for SAR image for on-board object
unicef  Copernicus Sentinel-2 and daily life images detection and classification
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0 100 200 300 400 500 0 100 200 300 400 500 0 20 40 60 80 100 120

Need for:

- Uncertainty estimation
- Robustness vs Hallucinations

Courtesy Al project Open SR, Uni Oxford, Uni Valencia, Brockman Consult
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Visiting Professor

Visiting Researchers (Industrial and Scientific)

ESA Research Fellowships
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Join the open ®-lab as an
- @ Industrial or University Visiting

@ Researcher,
With funding
1. @-lab’s Invitation To Tender on ESA-STARS K:) "
* Foundation Models, Generative Al, QC4EQO, Edge computing, Web 3.0, etc.. (“ A @
2. InCubed : partnership development of commercial products or services . 4
3. Open Space Innovation Platform : co-funded research or researchers '
4. EO Science4Society : no SOW, 100/200K, 6/18 months
5. ESA Technology Programmes like GSTP and TDE
N o llccae N 4=l aamm Il K= B = ca i v » THE EUROPEAN SPACE AGENCY


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

5 funded collaborau 4 fsc:henﬂes

-_—

I. Specific ITTs Issued by ®-lab
= &-|ab issue during the year specific requests for proposal published on ESA EMITS

2. InCubed.esa.int : development of commercially viable products or services

3. OSIP Open Discovery Ideas Channel (ODIC) - co-funded research or researchers

= Up to 90k€ for PhD student or postdoc
* Provides access to ESA expertise, facilitates students or post-doctoral fellows to spend time at the ®-lab

4. EO Science4Society
= EO Science4Society

= EO Science4Society Invitation to Tender

* Future EO open call for proposals — no SOW, 20 p. proposal, Regular innovative activities 200K/18 months or
Fast innovative activities 100K/6 months Innovative, 3-month proposal cycle

5. ESA Technology Programmes

= GSTP — TRL 3-8, higher budget, 2-3 months turnover, activity defined by TO and partner, supported by
delegations

= TDE - lower TRL, slightly more complicated setup, activity as above but more solid workplan

N el N =l a-mam Il = e i v » THE EUROPEAN SPACE AGENCY


http://incubed.esa.int/
http://www.esa.int/Enabling_Support/Preparing_for_the_Future/Discovery_and_Preparation/The_Open_Space_Innovation_Platform
http://eo4society.esa.int/open-call-innovation
http://eo4society.esa.int/category/opportunities/invitations-to-tender
https://eo4society.esa.int/2023/09/15/future-eo-1-segment-2-open-call-for-proposal-for-eo-innovation/
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
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The ESA @-lab Invest /@ fice:

/oal is to stimulate and develop all transformative actions that
o ESA can leverage to strengthen European EO industrial
ey | competitiveness and leadership

o | UL LU s N In this role ESA behaves not as customer but as the de-risking
actitilyv: 2 partner and facilitator stimulating competitive growth of the
' Success L economic operator

’ry

~4 D Co-invest program |\ Invest Action
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B3 ESA ~ [ Shared Documents v & Google
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Personalised technical Zero-equity and

Your session has expired. Your session has expired.

O

NATIONAL
DELEGATIONS

150

Activities
@62% co-fundingrate

InCubed fund size

Access to

ESA stamp of Privileged access to

and commercial guidance zero-IPR credibility commercial services ESA EO facilities and
enabling your development ®-lab community
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®-lab co-invest program

Offers investment opportunities to support and develop innovative and commercially viable products and services.
Encourages high-risk/high-potential developments mitigating the technical and financial risks. Implemented via the ESA

InCubed+ Program

Invest Action

Accelerates access to risk capital tools for innovation funding to our ecosystem, in particular start-ups and SMEs

®-lab Community

business solutions

Fosters industry-to-industry and industry-to-academia synergies and cooperation to accelerate adoption of innovative
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hitp://incubed.esa.int/activity-portfolio

C 2% incubed.esa.int/activity-portfolio/ w 9 Relaunch to update :

= QL -+ THE EUROPEAN SPACE AGENCY

Activity portfolio

®-LAB / INCUBED / ACTIVITY PORTFOLIO

FILTER BY sTATUus T SORT BY DATE (T
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http://incubed.esa.int/activity-portfolio

Innovative solutions for VHR EO satellites, AOCS and duct old i N
the Instrument for high-quality VHR satellite imagery ~ 'MProve p?&w. A p?]ra igm ]f adnge
e — and geo-analytics  wm for Earth observation integration in the agro-foo

deimos Geo\/ille -:Hl-mB IﬂdUStry @RMESS ad

/q\\
@ aldeo
(\‘.!'
— _ . technologies (Al with

_Comblne EO data and Al .tOO|S to |de_nt|fy new M ART IN-ORBIT DATA PROCESSINC dedicated processing units
business cases addressed with customized solutions, and Blockchain) targeting

created in a knowledge base and modules repository

TELEDYNE €2V

Everywhereyoulook

Al-express (AlX) Is a hybrid
edge ecosystem based
on state-of-the-art

Tincik| DO AIKO| Y reactivity, responsiveness,
p.:mete

: faCtOr £ wAvs TE ALTARGMY -Dé;;‘i'"r N I W_I nc
PERN /1s10n vPuLsE | y B and low-latency
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InCubed-Activities:

"_» skytek
» Cargo Port Analysis by Skytek =
(IE) for the insurance and e |
reinsurance industry. "

Fiter by Portiobo: v z
—————— - o =N e Lo

* The existing product (REACT)
was extended to incorporate
more advanced modelling and

processing of new data sources
including space assets, EO
imagery and Navigation data.

= As a result, this platform
provides a more detailed and
enhanced overall picture of

risk exposure to the
insurance industry.

34
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Sat4Flood Deep Property

4 - DESCRIPTION

Two main classes:
SOLAR - No solar panels
- Solar panel

Four main classes:

- Flat;
ROOF - Gabile;

- Hip;

- Complex

Globally visualizes the risks of levee failure based on  Enabling automated extraction of building features

the most recent EO satellite data. with Al-based techniques applied to geospatial

This development combines the innovative datasets.

technologies of satellite high-resolution soil moisture The core market is the re/insurance sector, where

data with Interferometric SAR deformation data. these fine-granularity data improve the businesses’
efficiency in multiple areas including underwriting

risk modelling and pricing dn

1 svl—(«v! 52impact | -
miramap | Impac =
\ GEO \ Ty
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InCubed Activities — Séffie

) ConstelR ultiSpectral Companion Mission
“ |~ HiVE

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

' Z
@ conztellry (—(DHBI 4 aerospacelab I

OR@RA | @ mantis

TECHNOLOGIES

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

)

To combat global wildfires, they'll close current MANTIS is a demonstration mission to develop, build,
thermal-infrared satellite data gap, enhancing wildfires launch and operate an innovative nanosatellite that will fly
detection, and enabling new business models. a high resolution camera
OPEN %Terrabotics SATL NTIS
COSM®S O st b - —
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InCubed Activities — S@ffie.

L/ SaferPlaces \

A Di

igital Twin Platform able to support multiple users Iin

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
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In terms of flood risk intelligence.

mMmeea” ge %{.))

HyperScout-2 for the FSSCAT
mission. Miniaturized
hyperspectral and thermal
Imaging coupled with Artificial
Intelligence for breakthrough
operational space missions
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A clear view on change

SignalEyes analyses spatial changes in objects

Including buildings, trees, water courses
NEO and roads.

RYPERFIELD \

Hyperfield service provides global, daily and actionable real-
time data on ecological assets through spaceborne
hyperspectral imaging and Al. This novel small satellite-based
solution enables creating a constellation of tens of satellites
highly cost-efficiently, providing affordable data even for
developing countries
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Fast Innovation Mitigate/Share Access to Risk Capital Easy Reqgulations
and Talents Risks
Generate unigue Mitigate industrial Dev. and Stimulate private risk New Space tailored
competitive advantage MKt. risks exploiting ESA capital, and synergise regulations and
via talent creation and huge technical, programmatic, with the public ones to procurement rules
fast innovation and industry understanding scale up minimizing burden and
and via anchor customer uncertainty
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)

38
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ESA contributions in the EO company life-cycle @ esa

| ScaleUp INVEST
~
[Q\|
T
m
x
m
o
x .
& TURN AROUNDS
>10 M€
_ SCa| eU p S INSTITUTIONAL INVESTORS
3 INNOVATE . ' '
. V ’ }.’ ; " ) \\\
S| T \ﬁ GROWTH CAPITAL
s eals . > 10 M€
P | VENTURE CAPITAL PRIVATE EQUITY/LEVERAGED
¢(» BUSINES 10 k€ — 1 M€ UPTO10 ME BUYOUT
2k S |
m_lm_ALLGEL - .
TR TRL 3 TRL 9 Technology Readiness
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InCubed Process/-

= Entry Point , Funding Level up to % Eunding level for Universiti
@) I
— c Large. SME with no commercial Interest in the Product
DE'RiSking \ >' Requirements, system analysis, Ompames
~  Breadboard Prototype or EM Up to 1000/0 Of max"num
CCN - () 0 0
Up to 4-6 Up to 3 Up to 75% Up to 80% 30% of the cycle costs
D PrIOdUCt /6\' grg:t;l:flrl;l;dy for the market | 1
eve meent il Validation with users!custon"l‘ers - - - Up to 7 Up tO 1000/0 Of maX|mum
it datalanmant o o
® Product development 8 for T0V) 4Upto8 Up to 50% Up to 80% 30% of the cycle costs
: Entry Point
s il Ripnusalifees e W Depending on the technological or market risks as assessed by the Agency

I B ™Y S B S

for all segments: system analysis, Business analysis,
EM, breadboard of prototype of full to partial end-to-end

InCubed Application Timeline

De- rijs'iii'il_g”j Technical study, technical riskmitigation excluding

any qualification or industralization

01

integrated system [Outline] Proposal Part 1 Submission
Space: (E)JQM or similar 02 | O  Gstimoted 54 feedback on 0P
e P Development, qualification, verification, Ground/Data: verified product in a [preJoperational environment : : ’ :
<Pmduct.:developm.ent; ingusrializgtion i P [p ) P 03 . - [Full] Proposal Part 2 Submission
OPTIONAL: Validation of all segments in a (pre)operational 3 ' : :
environment 04 | m Correspondinq Gate (1°t Thursday of @onth]
05 Estimated ESA TEB feedbog' -
06 Answer to possible negotiation
— Austria ‘ ' Belgium ' Czech Republic == Denmark ' ; £ . ; ‘ :
P _ | = 07 . Formal pro posal | ESA feedback to negotiation D
Estonia * Finland e Germany E— (Greece ; ' : '
- - 08 | negotiation meeting D
- Hunga ‘ ' Ireland ‘ ' Ital — Luxembour | | | | |
— gary Yy - g 09 Signed Contract ‘
— Netherlands L Norway Poland @ Portugal ;
- w v weeks 0 5 10 15 20 25
. . A= : Al
Romania Slovenia #& | Spain Sweden
‘ ' ' - d D Industry o ESA

ANk ]
a3 | Informal phase J | Formal phase )
40
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https://incubed.esa.int/how-to-apply/
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EO Foundation Model @esa

P L PO = ) Importance & Motivation
O s e o e P ¥ . Large amounts of unlabelled data are
| captured by satellites

(ryosat =2 Proba-V Vg Mtk g 2025
071 ':i';\ - . o 50 0.
: . ) )\ - z ) VAD . . ]
YW "‘);N il &F - entine > t I -
Y e Sentinel"1D__ g gy MG : = C n S I n
L N o it . Copernicus Sentinel-2 constellation:
; 4 = S O & wamB M
Biomass - <® @ R 'S
@( CubeMAP ES Sentinel-20 Sentine 1-3D G .
Nt o ntinel-
e A A enerates 1. Ol data dally
r s Sentinel-6B g 222 ROSE-L-A
1@ FLEX (RISTALA = 3

< ma e e . EO and remote sensing: Data-rich domain

B “ (RISTAL-B 774 ROSE-L-B
Sy LSTMB & <. 1 J CIMR- "
(HIME-B gf - ,Q’:\;;: & (,I 8 8\'@K . S Sentinel-5B

7

- e o g - Well-suited to AI and deep learning

Sentinel-1 Sentinel-2 Sentinel-3 Sentinel-6

&

O M
Earth et Sentinel-4B
Explorer- 11 MTG-S2

. Lack of annotated data
- Labels
. Need time, are expensive, & can
be labour-intensive & imperfect

Science Cesa Copernicus iz Meteorology @ eumersar )

. The focus is on Foundation Model
approaches
- Self-supervised learning methods
using unlabelled data
. Satellite data information:
. Geo-location longitude &
latitude
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Evaluation and Results

nshot experiment on lc downstream task

0.75 - &
&
0.70 A -
’ : 8
r""'* ‘
0.65 - - . s
4 ,"'J
* -7
0.60 - . - A
g L o P f..- o
i A9
a = r"!.ﬂ
0.55 - s - -
@ pu Il,."
= f"‘i
- @ — ral
0501 o - o
0.45 1 @ T
oo ¥ Geo-aware
040 4 e U-Net:
102 103

n training samples per region

®- UNET fully sup ®- Seco ft Pretrained VITCNN_ GC ft @ - SatMAE_ft
®- GeoAware UNET ft =@- VITCNN fully sup ®- Pretrained VITCNN_ GC wSkip ft @ = Prithwvi_ft
@®- RESNET fully sup Pretrained VITCNN_ft

Semantic segmentation land cover classification (lc)

Prithvi:
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®P-lab

ion images
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Sentinel-2 dataset
2.25 mill

Largest ever
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Majoxr TOM i

Major TOM: Terrestrial Observation Metaset

Framework to build largest ever EO datasets for Al

Simple, repeatable format: combine Major TOM datasets together
easily

Distributed freely: partnership with Hugging Face to deliver data to
anyone, anywhere

Collaborative project: expandable and managed by open-source
community

Major TOM’s grid system. Each grid point gets a
sample of data. 200km grid visualised, real data in
10km grid.

47
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Majoxr TOM i

Since recent release:

* Major TOM is now a trending dataset on Hugging Face

* The online viewer app Is currently featured as a HF space
of the week

[ +]

* The community organisation on HF is growing rapidly
with an influx of new members

» Setting foundations for truly open EO data

FIND SAMPLE
Processing Leve
L2A

This website runs on Solara 48
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Estimating Construction Year of Buildings from @esa
Multi-Modal Dataset

The problem we want to solve

Efficiency of buildings
e Construction epoch as a proxy of energy efficiency
of buildings
Determine and measure the efficiency of buildings
e Large scale: Cities, For every building
Aim: Predict the construction epoch of buildings
Given both street-view and satellite images of
buildings
e (Generalization to new/ previously unseen cities
e Show that satellite images improve the performance
Examine whether only satellite images can be used

Example images from new cross-view dataset: Street-view & satellite VHR images

Challenge MapYourCity: http://ai4eo.eu o
To participate: http://platform.ai4eo.eu

Video for the challenge: Video and BiDS Recording

Dataset: http://www.eotdl.com/datasets/AI4EO-MapYourCity
GitHub webpage: http://github.com/AI4EOQ/MapY ourCity

The more general problem

General methodology
Data fusion
e Street-view images
e Satellite Images
Latent feature space: Concatenate

— = Il OF == - B Em am ] > THE EUROPEAN SPACE AGENCY
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http://ai4eo.eu/
https://eur05.safelinks.protection.outlook.com/?url=https%3A%2F%2Fplatform.ai4eo.eu%2F&data=05%7C02%7Cnikolaos.dionelis%40esa.int%7Cef0ce3a054d843bc2f9b08dc533422a9%7C9a5cacd02bef4dd7ac5c7ebe1f54f495%7C0%7C0%7C638476730605930556%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=pzxGdpvVcCyp%2B6vSYa4f7YlzFHWh7rdIMMfXIa83ju4%3D&reserved=0
https://eur05.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DoVfINRBFIUY&data=05%7C02%7Cnikolaos.dionelis%40esa.int%7Cef0ce3a054d843bc2f9b08dc533422a9%7C9a5cacd02bef4dd7ac5c7ebe1f54f495%7C0%7C0%7C638476730605938937%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=zQYzRMY04jykxVKnGJwbHTucASLJN4RqEFO0t1J9Oko%3D&reserved=0
http://www.youtube.com/watch?v=z5jCkmP8Az8&list=PLbnSE1oBkkOD0aH0hskN14znVsODLC2qL&index=9
http://www.eotdl.com/datasets/AI4EO-MapYourCity
http://github.com/AI4EO/MapYourCity
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PINNs: Physics Informed Neural Networks

How do we incorporate physics into Machine Learning?

PINNSs:

- Definition: NNs that incorporate physical knowledge
- ldea: In low data availability setting, enables interpolation
and extrapolation of data by respecting the underlying

physics

Physics

Function Approximation

- Uses physics simulation, or solvers to build dataset pairs
for training ML models

- Approximate the real physics through image generation
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o 2D D (a) Altimetry data  (b) Reference (c) DUACS
Fig. lce Sheet monitoring Fig. Ocean Topography

Fig. Sea Surface Height 52
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Conclusion

o ESA ®-lab:
o EO, AI, Quantum Computing

e The ESA ®d-lab Offices:

o Explore Office
o Invest Office: Incubed

e ESA d-lab Satellites and Constellations
e Collaborations and partnerships

e The current projects at the ESA ®-lab

53
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Thank you for your attention. Questions ?

Nikolaos.Dionelis@esa.int

To know more, visit our website:

philab.esa.int incubed.esa.int
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http://philab.esa.int/
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