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L'Istituto Italiano di Tecnologia articola la sua missione statutaria
in tre componenti principali:

e Ricerca scientifica: promuovere 'eccellenza scientifica e
sviluppare tecnologie all’'avanguardia;

e Trasferimento tecnologico: applicare |la tecnologia per giocare
un ruolo strategico nella competitivita del sistema produttivo
italiano;

e Alta formazione: offrire programmi dedicati a formazione ed
istruzione altamente specializzate

www.iit.it/web/spaceiit
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18

Centers

16 in Italy
2 US outstations
50.000 m? of labs
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903

Commercial Projects
1031 MEUR
173 ongoing

&

1895
Staff

71 countries
35 years average age
44% female, 82% scientific staff
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Patents

404 inventions

®
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Scientific Projects

4431 MEUR
260 ongoing
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560k citations
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 Accordi istituzionali

Joint-Lab

SPACE" + @

Agenzia
Spaziale
Italiana
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 Accordi istituzionali

Accordo co-flnanziamento

space” + {:esa

European Space Agency
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 Accordi istituzionali

Sviluppo prototipi

SPACE + ThalesAI%gg
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Computational
Sciences

is focused on massive simulations
of physical systems, repeated
numerous times to generate robust
statistics and data mining of vast
datasets 1o identify unexpected
patterns.

LifeTech

is devoted to developing advanced
genetic, molecular,
electrophysiological,
computational, imaging, and
perturbation tools for dissecting
the microscopic neural processes
underlying brain function.

| 4 ‘Pilastri di Ricerca’ lIT

Nanomaterials

includes new
sustainable/biodegradable
materials, nanocomposites, 2D
materials, nanofabrication
technologies and nanodevices, and
new colloidal chemistry
approaches.

Robotics

advances the state of the art by
developing new robotic platforms
in hardware and software.

www.iit.it/web/spaceiit
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Computational
Sciences

is focused on massive simulations
of physical systems, repeated
numerous times to generate robust
statistics and data mining of vast
datasets 1o identify unexpected
patterns.

LifeTech

is devoted to developing advanced
genetic, molecular,
electrophysiological,
computational, imaging, and
perturbation tools for dissecting
the microscopic neural processes
underlying brain function.

| 4 ‘Pilastri di Ricerca’ lIT

Nanomaterials

includes new
sustainable/biodegradable
materials, nanocomposites, 2D
materials, nanofabrication
technologies and nanodevices, and
new colloidal chemistry
approaches.

Tecnologie Spaziali

Robotics

advances the state of the art by
developing new robotic platforms
in hardware and software.

www.iit.it/web/spaceiit
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Computational
Sciences

is focused on massive simulations
of physical systems, repeated
numerous times to generate robust
statistics and data mining of vast
datasets to identify unexpected
patterns.

HPC — Supercomputer
Deformazioni strutturali
(vele solari, ecc.)
Design di nuovi materiali
(smart materials, ecc.)
digital twins (satelliti,
astronavi...)

Consapevolezza rischio
Decisioni autonome

Consapevolezza spaziale
(ssa)

LifeTech

is devoted to developing advanced
genetic, molecular,
electrophysiological,
computational, imaging, and
perturbation tools for dissecting
the microscopic neural processes
underlying brain function.

Astronauta:

* Performance umana

* Condizioni di vita

* Predizionni
Medicinali per lo
spazio

| 4 ‘Pilastri di Ricerca’ lIT

Nanomaterials

includes new
sustainable/biodegradable
materials, nanocomposites, 2D
materials, nanofabrication
technologies and nanodevices, and
new colloidal chemistry
approaches.

Materiali e strumenti

innovativi:

* Coating anti-batterici

* Coating resistenti alle
radiazioni
micro/nano sensori
avanzati

Robotics

advances the state of the art by
developing new robotic platforms
in hardware and software.

Robotics:

* Robots cooperativi
* Robots autonomi
* Rover spaziali

Braccia robotiche

www.iit.it/web/spaceiit
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Autonomous Non-wheeled all-
Terrain rover (ANT)
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Autonomous Non-wheeled all-Terrain rover (ANT)

Research domain: Robotics - Subtopic: Autonomous robots

The Autonomous Non-wheeled all-Terrain (ANT) rover will be a rover system tasked to explore difficult-to-access
areas of the Moon and Mars such as high inclination slopes, cliffs, craters, caves and lava tubes. The objective of the
activity is to develop the ANT navigation system for legged robots. It will be able to perceive the terrain, to plan a path
to a desired goal and to control the path ion while ing i inclined, and rugged terrain. A
modular generic approach is being developed to exploit the potential of robots with four (quadrupeds) as well as with
six legs (hexapods). Prime: German Research Center for Artificial Intelligence (DFKI), Germany. Partners: IIT, Italy and
Airbus, UK., Germany. Partners: IIT, italy and Airbus, UK.

Project funding: European Space Agency (ESA)

Persons in charge of this project

Claudio Semini Michele Focchi

Rendering of the hexapod robot CREX inside a crater on
Moon (image credit: DFKI, Finn Lichtenberg)

www.iit.it/web/spaceiit
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Autonomous Non-wheeled all-Terrain rover (ANT) Biomarkers and biosensors to monitor body response in microgravity
Research domain: Robotics - Subtopic: Autonomous robots conditions (M ARS-P RE)

Research domain: LifeTech - Subtopic: Bio-Materials

The Autonomous Non-wheeled all-Terrain (ANT) rover will be a rover system tasked to explore difficult-to-access Rendering of the hexapod robot CREX inside a crater on
areas of the Moon and Mars such as high inclination slopes, cliffs, craters, caves and lava tubes. The objective of the  Moon (image credit: DFKI, Finn Lichtenberg)

activity is to develop the ANT navigation system for legged robots. It will be able to perceive the terrain, to plan a path
to a desired goal and to control the path ion while ing inclined, and rugged terrain. A
modular generic approach is being developed to exploit the potential of robots with four (quadrupeds) as well as with
six legs (hexapods). Prime: German Research Center for Artificial Intelligence (DFKI), Germany. Partners: IIT, Italy and
Airbus, UK., Germany. Partners: IIT, italy and Airbus, UK.

With the rapid advances in flight capability, ing the effects of on the brain and nervous
system is of paramount importance. Space travels present ext itions and I effects,
for example, induction of oxidative stress response in humans and related health risks.

In this project, we are investigating physiological changes and reactive oxygen species (ROS) production for the
whole system subj to iti of i ity in vitro. In addition, we are also

i ing nanoparticle-based rapid and i fi i tests for i- i detection of
biomarkers (namely, antioxidants and cortisol), using "non-invasive” biological fluids, such as saliva, avoiding
inconvenient blood sampling.

Project funding: European Space Agency (ESA)

In summary, our research team aims to elucidate the overall effect of reduced gravity and oxidative stress on the
neurovascular system and set the basis for point-of-care devices to monitor health and stress conditions during
space missions.

Persons in charge of this project

Project funding: Italian Space Agency (ASI)

Persons in charge of this project

/
Claudio Semini Michele Focchi

Absorbance values

Fabio Benfenati

Pierpaolo Pompa

www.iit.it/web/spaceiit
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Autonomous Non-wheeled all-Terrain rover (ANT)

Research domain: Robotics - Subtopic: Autonomous robots

The Autonomous Non-wheeled all-Terrain (ANT) rover will be a rover system tasked to explore difficult-to-access Rendering of the hexapod robot CREX inside a crater on
areas of the Moon and Mars such as high inclination slopes, cliffs, craters, caves and lava tubes. The objective of the  Moon (image credit: DFKI, Finn Lichtenberg)

activity is to develop the ANT navigation system for legged robots. It will be able to perceive the terrain, to plan a path
to a desired goal and to control the path ion while ing inclined, and rugged terrain. A
modular generic approach is being developed to exploit the potential of robots with four (quadrupeds) as well as with
six legs (hexapods). Prime: German Research Center for Artificial Intelligence (DFKI), Germany. Partners: IIT, Italy and
Airbus, UK., Germany. Partners: IIT, italy and Airbus, UK.

Project funding: European Space Agency (ESA)

Persons in charge of this project

/
Claudio Semini Victor Barasuol Michele Focchi

Nichoid in space: Advanced in vitro models for “on orbit” investigations
(Nichoid-ET)

Research domain: LifeTech - Subtopic: Bio-Materials

In most in vitro cell models, cuftures are made adhering to flat culture slides and the expected activation of specific
cell markers is measured on cells. However, in this simplified condition, cell behavior is not representative of the in
vivo response, which is based on cell i ions that occur in th i ional (3D) non-flat environments and
between several cell populations. In oncology, 3D cell culture models are exploited in particular during the process of
‘the development of new anticancer agents, as they mimic the main features of human solid tumors more reliably
than flat cultures. Recent evidences show that microgravity could provide appropriate cues to 3D cancer cell cultures, o sthe

so that they can exhibit features resembling the physio/pathological conditions. However, up to now there is no skonins i the riches.
evidence in the literature about the effect on cancer cells of the bination of mi ity and a 3D topographical
environment. In this project, we want to use a miniaturized 3D scaffold to achieve a proof of concept of our idea that
cell culture experiments can be performed in more realistic 3D environments also on orbit. We will develop a new
microfabricated scaffold addressing the context of ESA technology (ET) that we will call Nichoid-ET. The scaffold,
microfabricated by two-photon laser polymerization, will be only 30 pm thick, and fully inspectable in fluorescence.
The Nichoid-ET will be manufactured on polymeric culture slides, already used in bioreactors onboard the
International Space Station. This will require a custom design for the microarchitecture and the engineering of a
relevant i technology. Using the newly-designed Nichoid-ET scaffolds, we will set-up a cell medel of
glioblastoma multiforme. If successful, the relevant technology developments will bring the Nichoid-ET up to
prototype level with potential customer interests in using this advanced substrate in multiple applications of
biological research in space.

Project funding: European Space Agency (ESA)

Person in charge of this project

Gianni Ciofani

Biomarkers and biosensors to monitor body response in microgravity
conditions (MARS-PRE)

Research domain: LifeTech - Subtopic: Bio-Materials

With the rapid advances in flight capability, ing the effects of on the brain and nervous
system is of paramount importance. Space travels present ext itions and I effects,
for example, induction of oxidative stress response in humans and related health risks.

In this project, we are investigating physiological changes and reactive oxygen species (ROS) production for the
whole system subj to iti of i ity in vitro. In addition, we are also

i ing nanoparticle-based rapid and i fi i tests for i- i detection of
biomarkers (namely, antioxidants and cortisol), using "non-invasive” biological fluids, such as saliva, avoiding
inconvenient blood sampling.

In summary, our research team aims to elucidate the overall effect of reduced gravity and oxidative stress on the
neurovascular system and set the basis for point-of-care devices to monitor health and stress conditions during
space missions.

Project funding: Italian Space Agency (ASI)

Persons in charge of this project

Absorbance values

Pierpaolo Pompa

www.iit.it/web/spaceiit
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Autonomous Non-wheeled all-Terrain rover (ANT)

Research domain: Robotics - Subtopic: Autonomous robots

The Autonomous Non-wheeled all-Terrain (ANT) rover will be a rover system tasked to explore difficult-to-access
areas of the Moon and Mars such as high inclination slopes, cliffs, craters, caves and lava tubes. The objective of the
activity is to develop the ANT navigation system for legged robots. It will be able to perceive the terrain, to plan a path
to a desired goal and to control the path ion while ing lidated, inclined, and rugged terrain. A
modular generic approach is being developed to exploit the potential of robots with four (quadrupeds) as well as with
six legs (hexapods). Prime: German Research Center for Artificial Intelligence (DFKI), Germany. Partners: IIT, Italy and
Airbus, UK., Germany. Partners: IIT, italy and Airbus, UK.

Project funding: European Space Agency (ESA)

Persons in charge of this project

Claudio Semini Victor Barasuol Michele Focchi

Nichoid in space: Advanced in vitro models for “on orbit” investigations

(Nichoid-ET)

Research domain: LifeTech - Subtopic: Bio-Materials

In most in vitro cell models, cuftures are made adhering to flat culture slides and the expected activation of specific
cell markers is measured on cells. However, in this simplified condition, cell behavior is not representative of the in
vivo response, which is based on cell i ions that occur in th i ional (3D) non-flat environments and
between several cell populations. In oncology, 3D cell culture models are exploited in particular during the process of
‘the development of new anticancer agents, as they mimic the main features of human solid tumors more reliably
than flat cultures. Recent evidences show that microgravity could provide appropriate cues to 3D cancer cell cultures,
so that they can exhibit features resembling the physio/pathological conditions. However, up to now there is no
evidence in the literature about the effect on cancer cells of the bination of mi ity and a 3D topographical
environment. In this project, we want to use a miniaturized 3D scaffold to achieve a proof of concept of our idea that
cell culture experiments can be performed in more realistic 3D environments also on orbit. We will develop a new
microfabricated scaffold addressing the context of ESA technology (ET) that we will call Nichoid-ET. The scaffold,
microfabricated by two-photon laser polymerization, will be only 30 pm thick, and fully inspectable in fluorescence.
The Nichoid-ET will be manufactured on polymeric culture slides, already used in bioreactors onboard the
International Space Station. This will require a custom design for the microarchitecture and the engineering of a
relevant i technology. Using the ly-designed Nichoid-ET scaffolds, we will set-up a cell model of
glioblastoma multiforme. If successful, the relevant technology developments will bring the Nichoid-ET up to
prototype level with potential customer interests in using this advanced substrate in multiple applications of
biological research in space.

Project funding: European Space Agency (ESA)

Person in charge of this project

Gianni Ciofani

Rendering of the hexapod robot CREX inside a crater on
Moon (image credit: DFKI, Finn Lichtenberg)

Biomarkers and biosensors to monitor body response in microgravity
conditions (MARS-PRE)

Research domain: LifeTech - Subtopic: Bio-Materials

With the rapid advances in flight capability, ing the effects of on the brain and nervous
system is of paramount importance. Space travels present extreme conditions and consequent physiological effects,
for example, induction of oxidative stress response in humans and related health risks.

In this project, we are investigating physiological changes and reactive oxygen species (ROS) production for the
whole system subj to iti of i in vitro. In addition, we are also

i ing nanoparticle-based rapid and fi i tests for i- detection of
biomarkers (namely, antioxidants and cortisol), using "non-invasive” biological fluids, such as saliva, avoiding
inconvenient blood sampling.

In summary, our research team aims to elucidate the overall effect of reduced gravity and oxidative stress on the
neurovascular system and set the basis for point-of-care devices to monitor health and stress conditions during
space missions.

Project funding: Italian Space Agency (ASI)

Persons in charge of this project

Absorbance values

New Suspension Kinematics System

Research domain: Robotics - Subtopic: Robots Manipulators

The goal of the project is to develop a new kinematics with associated control for a new suspension system able to adapt the wheels to surface roughness. It will ensure progress over any
terrain, a balancing of the rover itself, and consequently also smoother navigation. This new kinematics investigation is based, first of all, on modeling and prototyping to allow optimization of
the best solution to provide to the control a simplified dynamics and, therefore, a fast and robust responses. Through kinematics and control, those new suspensions will have to effectively
avoid singularity, low maneuverability positions vs reliability and safety.

Project funding: Italian Space Agency (ESA)

In-Orbit Servicing Robotic Manipulator System

Research domain: Robotics - Subtopic: Robots Manipulators

The goal of the project is to develop a robotic system capable of detecting an approaching object, following its trajectory until the two flanges in
charge of docking are matched, and finally making contact by damping the forces in place and thus avoiding potentially dangerous collisions
that would lead to the bodies themselves moving away even to their damage. Key point of this project is the vibration control, which has always
been one of the challenges in robotics because it especially affects the accuracy and speed of execution and indirectly of safety. Adding that in
space it is not always possible to easily transfer elsewhere the energy to be dissipated, as in terrestrial systems, which are non-conservative
due to the presence of friction, the need for damping control of the system also manifests itself for these kinds of applications.

Ferdinando Cannella

Project funding: Italian Space Agency (ASI)

Space It Up

Research domain: Robotics - Subtopic: Autonomous Robots and Manipulators

The foundation of this project s to create a collaboration and innovation in the space sector that spans from Earth observation and protection
to extraterrestrial exploration, from artificial satellites to remote sensing. An articulated and ambitious project to enable Italy to make the big
leap into the international aerospace research scene, bringing together the resources of academia, research centers and companies and helping
to enhance Italian excellence in the sector. This partnership represents a starting point for the development of research-business relations in
this frontier field as well, opening new horizons for the sustainability of life on Earth and for space exploration..

Project funding: Italian Space Agency (ASI)
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o Il segmento Downstream

IIT_CCHT lavora su due aree di applicazione di dati EO al mondo dei beni culturali:
* identificazione di nuovi siti archeologici
 identificazione di siti sottoposti a spoliazione e danneggiamento (antropico e
naturale)
Scopo: mettere SPACE ECONOMY e SPACE BIG DATA a servizio di

e cultura
e territorio
economia
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o Il segmento Downstream

 Aumentare le conoscenze dal punto di vista
storico

e (Capacita di osservare e mappare vaste aree
In maniera sistematica e costante

* Realizzazione di carte di rischio archeologico
che identificano ‘aree di rispetto’ e
‘attenzione’ (vincoli)

* Informazione mappata contribuisce alla
corretta gestione territoriale

SPACE"

fornisce informazioni per la
pianificazione degli interventi sul
paesaggio rurale e urbano
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2021-03-06 00:00 - 2021-03-06 23:59, Sentinel-2 L 2A, False color

Progetto: Cultural Landscapes Scanner (CLS)

. Intelllgenza artificiale per I'identificazione di tracce antroplche collegate
all’organizzazione antica dei paesaggi

* Costruzione di dataset Open da usare in altri progétti

N

 Varie |localita venete, italiane e mediterranee 2
’/
’\ ‘-{‘;“ L Wy

i

—
e

——

-

N~

V-
O
N
b
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il - Progetto: Prisma Hyperspectral Image
‘ . Enhancement for Revealing cultural herltage '
- Sites from Earth Observation (PERSEO)

: fl'j,étiiperspettrali PRISMA dell’ASI

* Super-risoluzione delle immagini 3

 Detezione siti nel sottosuolo WA
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e Progetto: ALCEO (Automatic Looting
Classification from Earth Observation)

* |dentificazione automatica di aree soggette a scavo clandestino

e Varie localita venete, italiane e mediterranee

&Sesa
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. Progetto RITHMS: Research, Intelligence and
Technology for Heritage and Market Security

This page shows the main char
occurred n the archaeological n
the 20012010 period, before  the
conflict started

Throughout the whole penod, 3 high
level Of actvity and e presence of
vehicles were detected, n particular i
2004 and 2010.

The changes observed were mainly

site and ils main elements were clean
ana potentially open to the public.

Some indicators of possible looting
activty were also delected but it is not
possibie 10 confirm whetner they were
te resull of reguiar archaeological

ows all the change:
haeological site i

Commissione

Eurcpea
I

01 Sop 2004

30 Jun 2007
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3 35BN 36°4THE
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This page features the location of the
suspicious activity detected in the AOI
during the analysed period (2002 to
2020). The suspicious elements have
been divided into four categories, as
shown in the legend.

A total of 251 elements were detected:
203 probable and possible instances of
looting activity, 47 suspicious elements
not related to looting and 1
archaeological site. All the detected
activity is shown on the map, regardless
of how likely it was assessed to be
looting-related.
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The table shows the details of the / ..o

detected activity.

Insets 1 and 2 provide examples of
possible looting activity.
Legend

Looting or
agricultural/grazing
activity

Fence
Perennial river

Looting or
o archaeological

activity
Not related to
looting activity
Standard

@ archaeological
activity

— Highway
Main road, paved

— Local road, paved
Cart track
Trail

Copyright © European Union (2022). Al Rig
imagery remains with

Copyright of original I

Non-perennial river
Ditch
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[ archaeological
activity
Not related to
= looting activity
Standard
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product remains the property of the European Union.
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Suspicious Activity (No.) Total
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10 Oct 2008

04x Possible looting
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activity.

Uikely

Looting or agricultural/grazing activity
Looting or archaeological activity

Not related to looting activity
Standard archaeological activity

Highly Likely
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1
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In collaborazione con

asi)  @:esa

Agenzia Spaziale ltaliong European Space Agency
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