@esa

- «dallaiuna allalaguna» -June 18 2024
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The ESA_Lab network esa

ESA launched the ESA Lab@ initiative in 2016 to create a hub for disruptive
innovation and cross-fertilisation.

An ESA Lab@ is:

A joint initiative between ESA and academia/research institutions located
within their own premises
 Supported by ESA via open data access policy and expertise

An institutional link between ESA and universities/academia/research
institutions

The network helps ESA leverage academic and research capabilities across
Europe to advance its missions and objectives.
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The ESA Lab network

Disruptive technology
for deep space
exploration

Multidisciplinary

ESA Lab@PSL
Exploration /
space medicine

ESA Lab@Azores
Earth observation

 a

‘
ESA_Lab@NTNU

o Remote sensing /
artificial intelligence /
space systems

/

Public value of ESA

™
ESA Lab@TUDa 3
Concurrent engineering /
Artificial intelligence /
gquantum computing

space propulsion / space
transportation systems

A

AN

ESA_Lab@

CentraleSupélec
Exploration and
climate change

*“/ =
T

ESA Lab@HEC
Space economy /
exploration of
outer space

’/\

ESA Lab@DFKI
Artificial
intelligence

. ,’

ESA Lab@CH
IGLUNA (Moon

habitat demo)

MR L4

| vt

o~

4': z

ESA Lab@ KoznunsklUnlversrty

_\‘./

_—

-

ESA_Lab@GUT
Mechanical
engineering

ESA lLab@UPB
GNSS for scientific
applications / 5G /

artificial intelligence /
machine learning
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Scientific Committee of ESA_Lab@CaFoscari

 Carlo Barbante, Chimica Analitica & Scienze Polari
 Francesco Bosello, Economia Politica

e Cristina Cavinato, Impianti Chimici

* Agostino Cortesi, Software Engineering (coordinatore)
e Andrea Critto, Chimica dell’Ambiente

 Enrica De Cian, Politica Economica

* Achille Giacometti, Fisica della Materia

e Claudio Lucchese, Artificial Intelligence

* Alessio Rovere, Geografia Fisica
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ESA Lab@CaFoscari: Space Data Management

The first main initiative of
ESALab@CaFoscari was the organization of
the first international ESALab Workshop
on Space Data Management in july 2023

As a follow-up of this meeting a book has
just been published by Springer-Nature
collecting the revised contributions

https://link.springer.com/book/10.1007/9
7/8-981-97-0041-7

Studies in Big Data 141

Agostino Cortesi Editor

Space Data
Management

@ Springer
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SHARE-ENV: an open access dataset to better understand the @esa
relationship between the climate & wellbeing

SHARE-ENV, augments the public
database SHARE, a longitudinal Survey
of Health, Ageing and Retirement in
Europe, with a rich set of geospatial
variables characterizing the quality of the
environment and climate-related
hazards.

By linking individual-level information
and health variables with exposure to
environmental and climate hazards,
SHARE-ENV makes it possible to
causally attribute changes in health
outcomes to variations in climate and
environmental exposure.

Environmental and climate data include:
High-resolution, gridded-observational
meteorological data from E-OBS
(European Climate Assessment &
Dataset, ECA&D);

Prof. ENRICA DE CIAN

1920-2020 gridded datasets of Population-weighted
environmental variables

yearly environmental exposures

longitudinal, representative
EU wide survey (SHARE)

SHARE-ENV dataset:

environment-wellbeing nexus
climate change damages

Yearly exposure to avg. T > 27.5°C climate change adaptation

Dartmouth Flood Observatory (DFO); Temperature and many others
Monthly averaged fields on pollutant E;%Cig;:garf'on

: . X
concentration fror_n C_opermcgs Pollutant concentration T
Atmosphere Monitoring Serviece (CAMS) Pollutant emissions Wiy = Y .
global reanalysis (EAC4) Flood events Economic Policy in * 4

omplex Environment
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SHARE-ENV: an open access dataset to better understand the @esa
relationship between the climate & wellbeing

Results
Wave 12004
Our results corroborate the

robust evidence on the
relationship between high
temperatures and wellbeing
outcomes: self-reported fatigue,
reduced appetite, irritability, and
Issues sleeping.

10 extra days at 319, i.e., 100
extra CDDs, brings an increase
between 2 p.p. (irritability) and 6
p.p. (reduced appetite) in the T
probability of reporting each of 0

the states 005

0.5-1

Wave 1 (2004) Wave 7 (2017)

1-3
3-5

AC eliminates the impacts on - Mo
fatigue and ameliorates those L ®. | Il o
on reduced appetite, but not on | = iy
trouble sleeping and irritability. Nt
Economic Policy in : :
omplex Environment * % *

Read the paper here
https://pubs.acs.org/doi/epdf/10.1021/envhealth.3c00065
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Purple-B: Hydrogen production from
Immobilized cells in photo-bioreactors @esa

Prof. CRISTINA CAVINATO

GreenPropulsionlLab Subcontractors:
jjj | 8 N ' \F/e rsita | P . UNIVERSITA
F1O ENERGIA a roscarl DEGLI STUDI
VERITAS \enezia ' DI PADOVA
Fermentazione substrati organici Adattamento delle Produzione di
colture di Batteri Rossi _ Biomassa e Idrogeno
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GreenPropulsionLab
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VARITAS

Scarti Organici
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semi-solida

Fotosintesi
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Nutrienti
+CO,

ossigenica
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Fotosintesi

anossigenica

Universita
" Ca'Foscari
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SKYNET: Estimating the ice volume of Earth's glaciers via Artificial Intelligence and remote sensing (Marie Curie Global Fellowship 2023-2026)

Partners: Ca’ Foscari University of Venice, University of California Irvine, Jet Propulsion Laboratory 0
4
Team: Dr. Niccolo’ Maffezzoli, Prof. Carlo Barbante, Prof. Eric Rignot B
0
Inputs: Tandem-X elevation models, ice velocity from multiple satellite interferometric synthetic- ! q
aperture radar systems, mass balance from Regional Atmospheric Climate Models, ice i S Pionihion bty =
thickness measurements from NASA Operation IceBridge airborne surveys
e oy st @ Sl t Output: Glacier ice thickness modeled distribution and volumes
:&ﬁgz . Sp | v _SYy
oo W w000 1e6 o . . — =
-0 A € 2 10? : - 1
i Pl 2 .
- E ol g 46.60 400
:;':; :!; Q = g;?::
: - 46.55 -
£ g
‘« - 300
24 10°¢ e
; £
‘ ) —~ 46.50 w
-2 = 0 1 2 i &
~420000 —400000 200000 ° 200000 400000 GOUO00  E0000% Car‘eSian X'COOI’dir‘-a(e [m] res bt g
castiogs (m3 (10} A\ - h T
Mass balance Ice velocity = T, IR - : : i [v]
46.45 L ; ; o 200 =
bang = 1, spatial_ref = 0 vand = 1, spatial_ref = 0 band el a0 ' > ; R - j ’ % = I—
5 :-' T : ' 0 3750 ) 30
- o - || 1:: : .
‘,,;l‘ % -5 - 3000 = 46.40 .
= a ﬁf»! ' "‘:\' & ? neo% % . . .
”‘:f’, 'l Models: supervised machine learning / deep 100
e =1 .. i learning architectures

<

[ Eope .

S N - )
band = 1, spatial_ref = 0 [m) r o
im z 5«-

8.10

400 =l ' — %

,c - Lon (%)

’ - ‘ g Ice thickness distribution of the Aletsch glacier (Swiss Alps) modeled
ﬁ“" - using machine learning (Maffezzoli et al., unpublished)

Other glacier ice features and data A :
H Yu et al. (2019)



remote sensing

a Kl Prof. PEREZ GORT

EO Data

Image communication

services satellite

a: authorship
p: provenance
0: ownership

Raster (Natural Color)

Rasters (Fake Color: study
of vegetation and water)

Multi-layer representation

Year y .
<<FO data exploitation>>

EO Data features

internet client

Varying object or feature
of interest (same data,
different targets)

Protection of authorship, ownership, and provenance of earth observation (EO) data.

Build a provenance signal and insert it into the EO data, taking advantage of their features.
Provenance insertion based on digital watermarking.

Watermark placementiis resynchronized to allow the study of different objects or variables of interest (distortion is restored and
recalibrated).
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JE— > -
internet

ﬂ%

in-house

client web server application database

server server
’ : Watermarking of entire database )
(watermarked data + new data N) Watermarking only the new data N

Watermarking and deploying a digital asset D

\ 4
D1 Watermark Embedding >
/
:---"-.-L---"-”I f’{{r ) D <
! Rl
: : ¢ _‘ .

Move N in groups
through the
environments.

synchronization matrix M to control
data deployment and protection

Extraction, watermarking, and redeployment of data.

Transmission of data through different environments (access-oriented vs. high-protection-oriented).

Identification of combined data (protected vs. unprotected).

Watermarking data considering deployment and protection costs (watermarking scheme with an open architecture).
Data groups definition depending on non-functional requirements of the organization.
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