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The University of Genoa is a generalist university that develops significant teaching 
and research activities. 
Among various facts exposed here we want to emphasize the high number of foreign 
students who represent around 10% of enrolled students. this makes UNIGE first in 
Italy among generalist universities as internationalization.
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UNIGE collects and manages around 30 million euros of research funding every year 
from various national and international sources
UNIGE is also strongly involved in technology transfer and counts 45 spin-offs and the 
registration of an average of 14 patents per year. 
All this places it in the first 1.4% of the world's universities in the CWUR ranking.
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In the following slides the research activities in the space sector developed at UNIGE 
are described.
The activities carried out at the Polytechnic School are presented first, followed by 
the activities carried out at the Science School.
At the Polytechnic School the main activities concern in particular: 
Earth Observations from space, related methodologies of data analysis and 
applications to civil and environmental engineering; 
Applications of ICT to the satellite sector;
Space robotics; 
Energy technologies for space applications.
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In the context of the Earth Observation from space, various Machine learning 
methodologies - such as Neural Networks, Markov Random Fields, and supervised 
regression - are applied at the DITEN Department to the analysis of remotely sensed 
images to classify land covers, detecting the related changes and estimate bio- and 
geo-physical parameters. The applications ranges from the study of climate changes, 
to post-disaster recovery, from sea water quality analysis to the monitoring of 
renewable energy sources and of urban areas. 
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Another research group deals with adaptive processing of remote sensing images 
(mainly SAR). Among the applied methodologies: Non-linear filtering / despeckling
methods and relative evaluation of the quality and of the distortions introduced; 
Processing for marine SAR applications: identification of azimuth ambiguities, cross-
normalization of histogram, etc., detection of spills and other objects/structures at 
sea. Coastline erosion monitoring. Ground cover segmentation, Data fusion for 
monitoring

29/06/2020

8



29/06/2020

9



At the Dept. of Civil, Environmental and Chemical Engineering (DICCA), research is 
carried out on the results of image processing applied to natural risk assessment. 
A research line concerns the applications of earth observations for risk assessment, 
coupled with ground data and classical cartography
Members of the research group participated in the activities of the ASI pilot projects 
for the application of earth observations to natural hazards as well as in projects for 
the development of technologies for the use of the Cosmo-SkyMed data for flood 
monitoring. 
A second research line concerns the use of information extracted from satellite 
images in hydro-meteorological physical modeling for the reduction of uncertainty on 
the forecasts of extreme events such as floods, heavy rains, wind storms etc.
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The Geomatics Laboratory team is composed by few but complementary researchers 
whose expertises cover almost all the geomatics fields: photogrammetry and remote 
sensing, GNSS techniques, GIS applications, traditional and innovative survey 
techniques, measures treatment and analysis. 
Concerning the proximity operations and the scientific instruments, two main 
projects should be mentioned: the Narvalo project (co-funded by ASI) that leaded to 
develop a real time collision avoidance system in GIS environment based on precise 
GNSS positioning, and the ongoing GNSS experimentation on smartphones for the 
estimation of tropospheric delays. On the image and data analysis side, the research 
topics are focused on the photogrammetric assessment for UAV flights, with a 
realistic planning and with a check of obtained precisions respectively pre and post-
flight (U.Ph.O). The machine learning approach for orthophoto production (MAGO), 
and the navigation support in safe and precise conditions (UVN), complete the tools 
that our research field actually offers.
Moreover, a fundamental aspect of the research is the geomatic approach to 
monitoring, applied to geotechnic, hydro-geologic, fluvial, coastal and urban 
environments. In these contexts, specific applications deal with the estimation of 
potential precipitations via GNSS observations, and the assessment of landslide 
susceptibility.
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The Narvalo project (co-funded by ASI) leaded to develop a collision avoidance 
system for logistic platform areas that detects possible dangerous situations, which 
could lead to accidents, and consequently alerts vehicles and people involved. The 
system is based on the real time knowledge of precise position, speed and 
acceleration of the monitored vehicles and operators using ad-hoc GNSS – IMU 
receivers, the “Narvalo box”. The control center consists of a GIS collision avoidance 
algorithm and a server responsible for the scheduling of the algorithm, the 
management of real time communications with the mobile devices and the storage 
of historical data in a geoDB. The key feature of the “Narvalo box” is a specific tool for 
the recognition and mitigation of multipath effect, which highly affects the confined 
environments.
U.Ph.O. and MAGO are two useful instruments to support a photogrammetric UAV 
survey. U.Ph.O is employed to obtain a navigation supports in safe and precise 
conditions (UVN), in order to properly plan the UAV flight and to verify after the 
survey their coherence with the obtained precisions. MAGO has a machine learning 
approach using an adaptive triangulated mesh for the reconstruction of orthophotos 
at the maximum possible resolution, i.e. the image resolution. 

29/06/2020

12



The Geomatics Laboratory is involved in two Interreg Alcotra 2014-2020 projects: AD-
VITAM and Concert-Eaux. In AD-VITAM project a method to monitor and predict 
susceptibility of rainfall-induced landslides is developed and applied to several pilot-
sites. It involves a hydrological-geotechnical model in GIS, integrated with in-situ 
sensors to observe superficial soil water content, rainfall and air temperature, so to 
monitor the local hydrogeological conditions of the ground. Low-cost GNSS sensors 
are added to validate the model results. 
Concert-Eaux project is mainly focused on the water cycle monitoring and 
management. In this context, a mass-market GNSS network is installed in the Bendola
pilot-basin to monitor the water vapor content and to estimate the potential 
precipitation, through a proprietary procedure, called Gnss for Meteorology (G4M), 
which is able to produce 2D maps of precipitable water vapor from GNSS 
observations integrated with environmental parameters.
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At Dept. of Electrical, Electronic, Telecommunications Eng., and Naval Architecture 
(DITEN) the Digital Signal Processing laboratory has over ten years of experience in 
communications and satellite networks. Activities have recently focused on the 
concept of an Internet of Things that also interconnects objects through satellite 
connections as well as with terrestrial mobile communication systems such as 5G.

The research contributions and results concern distributed signal processing 
techniques, adaptive coding, resource allocation and optimization and application of 
machine learning techniques applied to the research channels listed on the slide.

This research is carried out at national and international level through collaborations 
with prestigious bodies in the sector in which both thesis specialists and members of 
the Digital Signal Processing laboratory carried out visiting periods.
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A historical laboratory at the University of Genoa tackling satellite research issues is 
represented by the SCNL (Satellite Communications and heterogeneous Networking 
Laboratory) founded by Prof. Mario Marchese in 1999. Main research activity 
concerns “QoS-based and secure solutions for heterogeneous networks”, composed 
of Satellite but also Vehicular, Wireless Sensor, Electrical Grid, Critical Infrastructures 
and Aerial Systems. The slides report part of the research issues, publications, and 
research projects. 

29/06/2020

17



29/06/2020

18



Space robotics topics are dealt with by a research group active at the the DIBRIS 
department
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At the Dept. of Informatics, Bioengineering, Robotics, and System Engineering DIBRIS, 
the Robotics and Autonomous Systems Group deals with research and technological 
development activities on issues relating to control and navigation systems for 
mobile, underwater, aircraft, manipulators and mechatronic robots.
Over the years the group has carried out research activities in the field of space 
technologies, also in collaboration with Thales-Alenia, on planning and control 
problems for vehicles for planetary exploration, and on technologies for the 
development of tactile sensors for manipulating robots. 
The group also has consolidated experience in the field of underwater robotics which 
has strong similarities with applications in the space sector.

29/06/2020

20



21



At the DIME department, there’s a UNIGE research group that deals with energy
technologies for space applications
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The DIME (Dept. of Mechanical, Energy, Management and Transportation
Engineering)-TEC research group is working on the topic of “single-phase natural
circulation loop” by several years. We work especially on experimental aspects of this
topic. This laboratory can be considered as a reference among the international
scientific community. In fact, the IAEA selected the DIME-TEC Lab to construct a data
base shared with a lot of international numerical research groups, to investigate the
possibility to predict the flow reversal in NCLs. Our experimental activities changed
the approach to study the experimental aspects of the NCLs. We were the first Lab
that pointed out the possibility to “simulate” experimentally the reduced gravity
(corroborated by numerical simulations) on the earth varying the NCL inclination as
well as the influence of heat sink temperature. After the publication of our research
results, many research groups have adopted our approach. Moreover, we were the
first Lab that investigated the thermo-hydraulic behaviour of the mini NCLs as well as
we were pointed out the influence of parameters such as material of the tubes,
presence of pressure drops and so on. We analysed the influence of various working
fluid, i.e., water, FC43, and nanofluids. Finally, a new aspect of NCLs under analysis is
the thermo-fluid- dynamic behaviour of interconnected parallel NCLs. All the above
aspects were first investigated at DIME-TEC Labs and they became points of reference
for the scientific community.
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In the Science School, the current space activities with ASI/ESA and those having a 
potential space application can be grouped in 4 main lines: detectors and sensors, 
mission data analysis, magnets for space, study of materials for extreme conditions.
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Introduction: cryogenics and superconductivity researches in Genova dates back to 
the ’60 and have generated research groups studying new superconducting materials, 
superconducting devices and sensors, cables and magnets at  the University, CNR and 
INFN and in the local Industry.

The LTD/group at the Dept. of Physics designs and manufactures the only European 
focal plane detector for the XIFU instrument of ESA's ATHENA telescope (Phase B1). It 
is a superconducting cryogenic detector at that will operate at 50mk, coupled to that 
of NASA GSFC. Currently its Demonstration Model (shown in figure) is integrated with 
the NASA GSFC detector in the test setup at SRON-Utrecht for joint tests, which 
perhaps have had good success.
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The same group designs and is building the superconducting focal plane detectors 
and the associated SQUID-based electronics of Large Scale Polarization Explorer 
(LSPE). They operates at 300 mk, on the focal plane of microwave of LSPE telescope, 
aiming to measure the polarization of the cosmic background between 145 and 250 
GHz. LSPE is a ASI project that foresees a flight aboard a stratospheric balloon in 
circumpolar  flight in the Arctic night, to identify signatures that date back to the 
inflationary phase of the primordial universe.

29/06/2020

26



Groups at Physics Department have a considerable skills for the development of 
sensors and devices with nanostructured materials suitable for space applications. 
These include devices with transition metal compounds for actuators and energy 
harvesting, plasmonic antennas from UV to IR range. Studies of the radiation effect 
on the devices in conditions of  LEO orbits are done. 
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At the Department of Mathematics the 'Methods for Images and Data Analysis 
(MIDA) Group', carries out activities concerning: (1) Hard X-ray solar physics -
spectroscopy, imaging and spectroscopic imaging from instruments such as STIX on 
SOLAR ORBITER- and (2) Artificial Intelligence and Solar Flares which includes 
“machine learning” methods for predicting solar flares, or desaturation of EUV 
images, as main examples.
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The goal of STIX is to determine the timing, location, and spectum of accelerated
electrons in the solar corona and chromosphere. STIX image reconstruction problem
is the one of inverting the Fourier Transform of the photon flux emitted during solar 
flares from limited data. Solar flares originate from magnetically active regions (ARs) 
but not all solar ARs give rise to a flare. Machine learning techniques allow both 
prediction of solar flares and selection of the most predictive features.
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The Euclid Mission Group at the Dept. of Phyiscs, develops the "software unit test" 
for the "instrument control unit of NISP" and deals with cosmological forecasts, 
simulations and reconstruction of the spectroscopic data.
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Power superconductivity activities for Magnets involve three groups, form university 
and CNR, for the development of low and high Tc materials and cables, from INFN, for 
the design and development of magnets for space. Examples are: SR2S, a study for 
the magnetic shielding of astronauts in  long duration missions, and ALADINO, a high 
Tc toroidal magnet for the study of energetic particles of cosmic rays in space.
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The performance of magnetic refrigerators at temperatures of Kelvin and below,  
already designed for some missions, can be greatly improved with the use of metallic 
paramagnetic materials instead of the current saline compounds.The SCES/group of 
the Chemistry Dept. studies rare earth metallic compounds with unique combination 
of High Cooling Capacity and  High Thermal Conductance at Low Temperature.
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The COMAT group at  the Chemistry Department studies ceramic compounds for 
extreme UHT applications such as those for wing profiles and thruster components.
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