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Welcome Message from the General Chairs 
 
 
 

On behalf of the Organizing Committee, we welcome you in Malta! This edition is the first held 
out of Italy and Malta was selected for its central position in Mediterranean Sea. The 2023 IEEE 
International Workshop on Metrology for the Sea (MetroSea 2023) will be held at the University 
of Malta - Valletta Campus. The Valletta Campus, which is housed in the Old University Building, 
dates to the founding of the Collegium Melitense in 1592. This Campus serves as a prestigious 
setting for the hosting of international conferences, seminars, short courses, and summer 
schools.  

The conference is jointly organized by IEEE Italy Section and IEEE Malta Section, involving several 
Chapters: the IEEE Italy OES Chapter, IEEE Italy Instrumentation and Measurement Chapter, IEEE 
System Council Italy Chapter, IEEE Sensors Council Italy Chapter, IEEE Women in Engineering 
Italy Section Affinity Group and IEEE Italy Section Young Professional. 

It is the first time that the IEEE MetroSea conference is sponsored by the IEEE Oceanic 
Engineering Society witnessing its value and role in the Society. 

The Sea is the cradle of life in planet Earth, it is a constant presence in the human life since its 
beginning. It is the medium that let people to travel from one continent to another using vessels 
and even today despite the use of aircraft. It has been acting also as a great reservoir and source 
of foods for all living beings. However, for many generations it served as a landfill for depositing 
conventional and nuclear wastes, especially in its seabed and there is a race to exploit minerals 
and resources, different from foods, encompassed in it. Its heath is a very challenge for the 
survival of all humanity since it is one the most important environmental components targeted 
by the global warming. 

"Learning to measure sea health parameters" is a challenge for the whole humanity. This is 
underlined by the growing interest for the marine sciences. In this field new technologies and 
analysis techniques have recently improved the combined use of numerical approach and 
metrology systems to get more detailed marine data. For example, advances in computer 
science, data acquisition and modelling, new spectrometric techniques, analysis, and remote 
sensing have encouraged interactions among these scientific disciplines based on measurement 
data and marine data interpretations. A multidisciplinary convergence that moves from 
physical/chemical/biological processes understanding and modelling to advanced digital 
procedures, i.e. artificial intelligence, and tools, i.e. digital twinning, to contribute to the 
scientific and operational challenges that the seas and the oceans must deal with. 

The benefits of a multidisciplinary approach have reduced the level of uncertainty in marine 
technical studies. The 2023 IEEE International Workshop on Metrology for the Sea aims at 
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gathering people who work in developing instrumentation and measurement methods for the 
sea. Attention is paid, but not limited to, at new technology for sea environment monitoring, 
metrology-assisted production in sea industry, ship component measurement, sensors and 
associated signal conditioning for the sea, and calibration methods for electronic test and 
measurement for marine applications. 

To further emphasize the connections with the IEEE Oceanic Engineering Society a special issue 
of the IEEE Journal of Oceanic Engineering Special has been established. Authors of all the above 
contributions are welcome to submit an extended version to the IEEE Journal of Oceanic 
Engineering Special Issue IEEE MetroSea 2023, by 4 March 2024. More details are available on 
the website. 

The Workshop Technical Program consists of three parallel oral sessions (handling 13 special 
sessions and the regular ones), and a poster session scheduled over three days. The technical 
program encompasses several events and activities. With the wide range of technical sessions 
covering the many fields of metrology for the sea we are happy to welcome you to the variety 
of technical presentations that await you this year. In particular, we welcome the members of 
the IEEE Oceanic Engineering Society that supports the Workshop in several ways.  

We deeply thank the keynote speakers: 

ω Emma Woolliams, National Physical Laboratory - bt[Σ ¦Y ǿƛƭƭ ǎǇŜŀƪ ŀōƻǳǘ άMetrology to 
support satellite measurements of the oceanέΦ  

ω Kenneth G. Foote, Woods Hole Oceanographic Institution, WOODS HOLE, MA, USA will 
ǊŜǇƻǊǘ ŀōƻǳǘ ǘƘŜ άActive-sonar metrologyέΦ  

ω Andrea BuonoΣ tŀǊǘƘŜƴƻǇŜ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ bŀǇƭŜǎΣ LǘŀƭȅΣ ǿƛƭƭ ŘƛǎŎǳǎǎ ƻƴ άNew trends for 
synthetic aperture radar marine applicationsέΦ 

We are pleased to have them as plenary speakers and thank them in advance for coming to our 
conference to share their valuable knowledge and experiences with us. 

The technical program also includes: 

ω Special Session ƻƴ άMilitary Metrology for the SeaέΣ ƻǊƎŀƴƛȊŜŘ ōȅ Lǘŀƭƛŀƴ bŀǾȅ ŀƴŘ !C/9! 
Naples Chapter. 

ω Tutorial ƻƴ άSAR remote sensing of coastal areasέΣ Ϧ¢I9hw¸ Ҍ 5h L¢ ¸h¦w{9[CϦ {9{{Lhb 
organized by Ferdinando Nunziata, Parthenope University of Naples, Italy. 

¶ Technical visits to Italian Navy Ships Francesco Mimbelli (D 561) and Bruno 
Gregoretti (CP 920). 

Four Awards are offered by International Institutions and Companies, and they will be assigned 
to young researchers. 
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With the aim of providing a common ground for research to share their findings on the 
metrology for the sea, the Workshop has been enhanced by adding a larger number (13) of 
Special Sessions with respect to past edition. This allows a spontaneous aggregation providing a 
forum of discussion close to the single research field. We wish to thank the organizers of these 
Special Sessions for their cooperation and support to the Workshop organization.  

We also wish to express our gratitude to people that make every year this workshop happen. 
We thank all the authors and the reviewers for their precious service, and our sponsors for their 
financial support. 

Finally, we deeply thank all of our patrons, especially the Italian Navy for the presence of the 
destroyer-missile launcher άFrancesco Mimbelliέ, and the Italian Coast Guard for the presence 
of Supply Vessel "Bruno Gregoretti", during the workshop. 

We all have in common the deep respect towards the Sea, its health and its life. Then, the 2023 
IEEE International Workshop on Metrology for the Sea is about to begin, fair winds and calm 
seas! 

 

Sebastiano D'Amico, University of Malta, Malta 
Pasquale Daponte, University of Sannio, Italy 

Adam Gauci, University of Malta, Malta 
 

IEEE MetroSea 2023 General Chairs 
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IEEE MetroSea 2023 Committee 
 
 
HONORARY CHAIR 
Aimé Lay-Ekuakille, University of Salento, Italy 

GENERAL CHAIRS 
Sebastiano D'Amico, University of Malta, Malta 
Pasquale Daponte, University of Sannio, Italy 
Adam Gauci, University of Malta, Malta 

TECHNICAL PROGRAM CHAIRS 
Marc Le Menn, Service Hydrographique et Océanographique de la Marin, France 
Alan Deidun, University of Malta, Malta 
Aaron Micallef, University of Malta, Malta 

PUBLICATION CHAIR 
Roberto Carlucci, University of Bari Aldo Moro, Italy 
Anthony Galea, University of Malta, Malta 

SPECIAL SESSION CHAIRS 
Maurizio Migliaccio, Parthenope University of Naples, Italy 

EDUCATIONAL ACTIVITY CHAIR 
Giovanni Battista Rossi, University of Genova, Italy 

MILITARY INITIATIVES CHAIR 
Giovanni Savoldelli Pedrocchi, AFCEA - Chapter Naples 

IEEE WIE ACTIVITIES CHAIR 
Giulia Buttazzoni, University of Trieste, Italy 

STRATEGIC PLANNER CHAIR 
Salvatore Gaglione, Parthenope University of Naples, Italy 

INDUSTRY LIAISON CHAIR 
Aldo Monaca, Oceans & Cables Limited 

TREASURER 
Francesco Picariello, University of Sannio, Italy 

AWARD CHAIR 
Audrey Zammit, University of Malta, Malta 
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LIVE DEMO CHAIR 
Emanuele Colica, University of Malta, Malta 

INTERNATIONAL PROGRAM COMMITTEE 
Francesco Adamo, Polytechnic University of Bari, Italy 
Gregorio Andria, Polytechnic University of Bari, Italy 
Dror Angel, University of Haifa, Israel 
Leopoldo Angrisani, University of Naples Federico II, Italy 
Flavio Balsamo, University of Naples Federico II, Italy 
Yvan Baudoin, Royal Military Academy, Belgium 
Joern Behrens, University of Hamburg, Germany 
Paul L. Bishop, University of Rhode Island, USA 
Vittorio Bucci, University of Trieste, Italy 
Francesca Budillon, CNR-IAMC Napoli, Italy 
Giorgio Budillon, Parthenope University of Naples, Italy 
Andrea Buono, Parthenope University of Naples, Italy 
Bertrand Calpini, Federal Polytechnic School of Lausanne, Switzerland 
Nicola Casagli, Istituto Nazionale di Oceanografia e di Geofisica Sperimentale, Italy 
Francesco Chiocci, University of Roma "La Sapienza", Italy 
Roland Collay, Ecole des Mines de Saint-Etienne, France 
Daniele Contini, ISAC - CNR, Italy 
Andres Cozar Cabañas, University of Cadiz, Spain 
Francesco Crenna, University of Genova, Italy 
Sebastiano D'Amico, University of Malta, Malta 
Silvio Del Pizzo, University of Naples "Parthenope", Italy 
Joaquin Del Rio Fernandez, Universitat Politecnica de Catalunya, Spain 
Paola Di Donato, Parthenope University of Naples, Italy 
Attilio Di Nisio, Polytechnic University of Bari, Italy 
Nicola Donato, University of Messina, Italy 
Marc Dubois, Institute of Chemistry of Clermont-Ferrand, France 
!ƭŜƪǎŀƴŘǊŀ 5ǳŘƪƻǿǎƪŀΣ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ DŘŀƵǎƪΣ tƻƭŀƴŘ 
Ivana Durickovic, University Paul Verlaine, France 
Artur Dybko, Warsaw Univ of Technology, Poland 
Ilaria Ferrando, University of Genoa, Italy 
Marc Fontana, University of Lorraine and Supélec, France 
Cristian Fosalau, "Gheorghe Asachi" Technical Universiy of Iasi, Romania 
Fabiano Gamberi, CNR-ISMAR, Italy 
Luciano Galone, University of Malta, Malta 
Marco Giovine, Centro del Mare, University of Genoa, Italy 
Pedro Girao, Superior Technical Institute, Lisbon 
Giuseppe Grieco, ISMAR - National Research Council, Italy 
Athar Hussain, GGSIPU Civil Engineering, India 
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Satoshi Ikezawa, Earthquake Research Institute, Japan 
Marina Iorio, IAMC, Italy 
Francesco Italiano, INGV Rome, Italy 
Roberta Ivaldi, Italian Hydrographic Institute 
Ursa Kanjir, Slovenia 
Olfa Kanoun, Chemnitz University of Technology, Germany 
Ahmet Erkan Kideys, Institute of Marine Sciences, Middle East Technical University, Turkey 
Theodore Laopoulos, Aristotle University of Thessaloniki, Greece 
Anna M. L. Lanzolla, Polytechnic University of Bari, Italy 
Martin Lloyd, Farside Technology, United Kingdom 
Stefano Lorito, INGV Rome, Italy 
Finn Lovholt, NGI Norway 
Sabino Maggi, IRSA - CNR, Italy 
Rosalia Maglietta, National Research Council, Italy 
Zlatica Marinkovic, University of Nîs, Serbia 
Ennio Marsella, IAMC-CNR, Naples, Italy 
Donato Marzano, Italian Navy, Lega Navale Italiana, Italy 
Alessandro Massaro, CNR-IMIP, Italy 
CǊŀƴƻ aŀǘƛŏΣ LƴǎǘƛǘǳǘŜ ƻŦ Oceanography and Fisheries, Croatia 
Antonio Mazzola, CoNISMa, Italy 
[ǃǊƛƴŎ aŞǎȊłǊƻǎΣ 5ŜƭǘŀǊŜǎ 
Janusz Mindykowski, Gdynia Maritime University, Poland 
Roberto Montanini, University of Messina, Italy 
Danilo Morelli, University of Genova, Italy 
Michele Mossa, Polytechnic University of Bari, Italy 
César Mösso Aranda, Universitat Politecnica de Catalunya, Spain 
Marco Mugnaini, University of Siena, Italy 
Rosaria E. Musumeci, University of Catania, Italy 
Massimiliano Nannini, Italian Navy Hydrographic Institute, Italy 
Gabriele Nardone, ISPRA, Italy 
Aydogan Ozcan, UCLA, USA 
Marina Paolucci, University of Sannio, Italy 
Lorenzo Papa, University of Genova, Italy 
Vangelis Papathanassiou, Hellenic Centre for Marine Research, Greece 
Nicola Pasquino, University of Naples Federico II, Italy 
Giuseppe Passarella, IRSA - CNR, Italy 
Armin Pavic, University of Zagreb, Croazia 
{ƛƭǾƛŀ tŜƴƴƛƴƻΣ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ bŀǇƭŜǎ άtŀǊǘƘŜƴƻǇŜϦΣ Lǘŀƭȅ 
Luca Piroddi, University of Malta, Malta 
Vincenzo Piscopo, Parthenope University of Naples, Italy 
Marcos Portabella, Institut de Ciències del Mar of the Consejo Superior de Investigaciones 
Científicas, Spain 
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Octavian Postolache, Superior Technical Institute, Portugal 
John R. Potter, Norwegian University of Science and Technology, Norway 
Radhakrishna Prabhu, Robert Gordon University, UK 
Peter Princz, Institute of Geosciences, HUN 
Alberto Quagli, University of Genova, Italy 
Giovanni Randazzo, University of Messina, Italy 
Alberto Ribotti, National Research Council, Italy 
Janaina M. Rodrigues, INMETRO, Brazil 
Bianca Russo, University of Napoli Federico II, Italy 
Guido Sassi, University of Torino, Italy 
Jara Sanchez-Martinez, Universidad de Cantabria, Spain 
Giovanni Satta, University of Genoa, Italy 
Mario Savino, Polytechnic University of Bari, Italy 
Michele Scardi, University of Rome Tor Vergata, Italy 
Emiliano Schena, Università Campus Bio-Medico di Roma, Italy 
Paulo R. Martins Silva, Brazil 
Luigi Sinapi, International Hydrographic Organization 
Cosimo Solidoro, National Institute of Oceanography and Applied Geophysics 
Joao Sousa, Portugal 
Maurizio Spadavecchia, Polytechnic University of Bari, Italy 
Attilio Sulli, University of Palermo, Italy 
Tong Sun, City University of London, London 
Alessio Tei, Newcastle University, UK 
Maurizio Torrente, University of Sannio, Italy 
Andrea Trucco, University of Genoa, Italy 
Angelo Tursi, University of Bari, Italy 
Shabana Urooj, Gautam Buddha University, India 
Henry Vallius, Geological Survey of Finland (GTK), Finland 
Leo Van Biesen, Vrije Universiteit Brussel, Belgium 
Ramiro Velazquez, Universidad Panamericana, Mexico 
Jari Walden, Finnish Meteorological Institute, Finland 
Sunao Yamashita, DKK-TOA Corporation, Japan 
George Nicolaou Zodiatis, Oceanography Centre, University of Cyprus 
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IEEE MetroSea 2023 Keynote Speakers 

Plenary Session - Wednesday October 4 - H 12:00 
 

Metrology to support satellite 
measurements of the ocean 

 

Emma Woolliams 
National Physical Laboratory, UK 
 
 
 
 

 
ABSTRACT 
The continuous, operational measurements of the oceans provided by satellites are essential to 
understanding and responding to climate change. They also support safe, sustainable, and fair 
use of the oceans for food, water, energy, and transportation and support disaster-warning 
ŀǇǇƭƛŎŀǘƛƻƴǎΦ aŀƴȅ ƻŦ ǘƘŜ Dƭƻōŀƭ hŎŜŀƴ hōǎŜǊǾƛƴƎ {ȅǎǘŜƳΩǎ (GOOS) essential ocean variables 
ό9h±ǎύΣ ǿƘƛŎƘ ƛƴŎƭǳŘŜ ǘƘŜ Dƭƻōŀƭ /ƭƛƳŀǘŜ hōǎŜǊǾƛƴƎ {ȅǎǘŜƳΩǎ ŜǎǎŜƴǘƛŀƭ ŎƭƛƳŀǘŜ ǾŀǊƛŀōƭŜǎ ό9/±s), 
are measured by satellites. 
It is a principle of both GCOS ECVs and GOOS EOVs, as well as of the Quality Assurance 
framework for Earth Observation (QA4EO), that the data are provided with detailed metadata 
and come with an associated indicator of quality traceable to reference standards. QA4EO and 
the 2022 GCOS Implementation Plan require traceability to a community-agreed reference 
standard: preferably SI. However, there are challenges performing satellite uncertainty analysis. 
Satellite data are processed through long processing chains involving different engineering and 
scientific communities, they are inherently multi-dimensional with complex error covariance 
structures and applications that use information on very different spatial and temporal scales. 
Finally, satellite data sets are extremely large and traditional metrological approaches may be 
computationally too expensive or even impossible. For these reasons, satellite observations 
need specific tools and guidelines on how to apply standard metrological methodologies. 
¢Ƙƛǎ ǇǊŜǎŜƴǘŀǘƛƻƴ ǿƛƭƭ ŘƛǎŎǳǎǎ ǘƘŜ ǿƻǊƪ ƻŦ ŀ ǿƛŘŜ ǊŀƴƎŜ ƻŦ ŎƻƭƭŀōƻǊŀǘƛǾŜ ǇǊƻƧŜŎǘǎΣ ǿƘŜǊŜ bt[Ωǎ 
Climate and Earth Observation group have worked with partner organisations to apply 
metrological principles both to satellite data products and to in situ observations that are used 
in the calibration and validation of satellite products. It will discuss applications of sea surface 
temperature (from infrared radiometric sensors on satellites and boats, and thermometers on 
buoys), ocean colour (from visible radiometric satellite sensors and in situ measurements), sea 
level (from altimeters) and sea ice thickness (from altimeters and in situ measurements). The 
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ǇǊŜǎŜƴǘŀǘƛƻƴ ǿƛƭƭ ƛƴǘǊƻŘǳŎŜ ǘƘŜ ΨŦƛǾŜ ǎǘŜǇǎ ǘƻ ŀ ƳŜǘǊƻƭƻƎƛŎŀƭ ǳƴŎŜǊǘŀƛƴǘȅ ŀǎǎŜǎǎƳŜƴǘΩ ǘƘŀǘ ƘŀǾŜ 
been refined from work on these different applications and present the CoMet software toolkit 
that supports the rigorous propagation of uncertainties in satellite data. 

SPEAKER BIOGRAPHY 
Emma Woolliams graduated from Imperial College London in 1998 and has worked at the 
bŀǘƛƻƴŀƭ tƘȅǎƛŎŀƭ [ŀōƻǊŀǘƻǊȅ ǎƛƴŎŜ ǘƘŜƴΦ IŜǊ tƘ5 ǿŀǎ ƻƴ ǘƘŜ ŜǎǘŀōƭƛǎƘƳŜƴǘ ƻŦ ǘƘŜ ¦YΩǎ ǇǊƛƳŀǊȅ 
spectral irradiance scale. In her early career, she worked as a laboratory metrologist specializing 
in radiometry and conducting international comparisons to ensure SI consistency. This naturally 
led to work on radiometric satellite sensors - first for pre-flight calibrations, then for assessing 
uncertainty in level 1 data. She was the lead metrologist on the FIDUCEO project that established 
methods for considering the uncertainty of historical satellite sensors. Having built a successful 
team of scientists who focus on applying metrology approaches to a wide range of radiometric 
sensors, Emma has now switched focus to radar altimeters and other active sensors. Emma 
Woolliams is also chair of the European Metrology Network for Climate and Ocean Observation 
and facilitated the BIPM-WMO workshop in September 2022 on Metrology for Climate Action. 
 
 

Plenary Session - Thursday October 5 - H 11:00 
 

Active-sonar metrology 
 

Kenneth G. Foote 
Woods Hole Oceanographic Institution, USA 
 
 
 
 
 

 
ABSTRACT 
Knowing the quality of a measurement is not incidental but fundamental to the scientific 
method, defining the concern of metrology. In underwater sound scattering, whose 
quantification involves active sonar, this concern is addressed by calibration. The aim is to 
enable a measurement of scattering to be expressed in physical units, such as those of volume 
or area backscattering coefficient and corresponding spectra. Two approaches are described. 
System-analytic approach: According to the traditional analytic approach, widely practiced by 
navies, a sonar is viewed as an assembly of sub-systems. The performance of each of these is 
typically measured separately, either as an electronic measurement in the laboratory or via 
hydrophone or standard sound source, each requiring its own calibration when the sonar 
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transducer is involved. An overall measure of performance is determined by combining the 
several measurements, with consequent compounding of errors. Integral-system approach: 
According to the standard-target sonar-calibration method, a sonar is viewed as an integral 
system consisting of transmitter, transducer, and receiver, all as configured and mounted for 
use at sea. Calibration is accomplished by a single measurement of the echo from a standard 
target at a known position in the sonar beams. A standard target is defined as a compact object 
with known scattering properties, e.g., target strength spectrum, over the frequency band of 
the sonar. The error consists of two parts: that associated with positioning the standard target, 
and that intrinsic to the determination of the scattering properties of the same, respectively 
controllable and irreducible. In practice, for standard targets consisting of solid homogeneous 
elastic spheres, the estimated accuracy is nominally ±0.1 dB over the frequency band of the 
sonar. Standard targets have been designed for use over sub-bands within the overall frequency 
range from 1 kHz to several megahertz, with optimization to minimize variations in target 
strength associated with natural variations in medium sound speed. Advantages of the 
standard-target method are calibration of the sonar exactly as it is used, including both 
electronics configuration and physical mounting of the transducer; accuracy; simplicity and 
relative swiftness in execution, hence cost-effectiveness. If the sonar performance 
measurement agrees with specification or earlier performance measurements, the sonar can be 
regarded as ready for use. If the measurement exceeds a pre-defined tolerance, the sonar may 
require further, more detailed, performance measurement, as by the traditional analytic 
approach. 

SPEAKER BIOGRAPHY 
Kenneth Foote is a Senior Scientist at the Woods Hole Oceanographic Institution and an IEEE 
Fellow. 
 
 

Plenary Session - Friday October 6 - H 11:40 
 

New trends for synthetic 
aperture radar marine 
applications 
 

Andrea Buono 
Parthenope University of Naples, Italy 
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ABSTRACT 
We are living in the decade of ocean science for sustainable development as promoted by the 
United Nations according to ǘƘŜ ά!ƎŜƴŘŀ нлолέΦ LŦΣ ŦǊƻƳ ƻƴŜ ǎƛŘŜΣ ǘƘƛǎ ǊŜŎƻƎƴƛȊŜǎ ǘƘŜ Ǝƭƻōŀƭ 
awareness on the relevance of the ocean for the health of human beings and the Earth, on the 
other side it suggests to the scientific community pushing significant efforts to preserve and 
prƻǘŜŎǘ ƻŎŜŀƴΩǎ ƘŜŀƭǘƘ ŦǊƻƳ ŀƴǘƘǊƻǇƻƎŜƴƛŎ ǘƘǊŜŀǘǎ ǿƘƛŎƘ ŀǊŜ ƛƴŘǳŎƛƴƎ ƛǊǊŜǾŜǊǎƛōƭŜ ŎƘŀƴƎŜǎΦ 
Under this perspective, microwave remote sensing sensors represent non-cooperative and cost-
effective data sources to get continuous information on the marine environment on various 
temporal and spatial scales and, therefore, to improve our understanding of ocean processes 
and dynamics. Nowadays, there is a general consensus that to fully explore the potential of 
microwave remote sensing measurements, advanced theoretical models and algorithms to 
retrieve the geophysical parameters of interest are needed. 
The keynote focus on the potential of synthetic aperture radar (SAR) satellite remote sensing to 
support ocean monitoring and maritime surveillance. The most recent trends about SAR imaging 
ŀǊŜ ǇǊŜǎŜƴǘŜŘ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ǳǎŜ ƻŦ {!w ǎŜƴǎƻǊǎ ƻƴōƻŀǊŘ ƻŦ ǎƳŀƭƭ ŀƴŘ άǾƛǊǘǳŀƭέ ŎƻƴǎǘŜƭƭŀǘƛƻƴǎ ƻŦ 
satellites and the implementation of polarimetric architectures. They respectively reply to the 
demand, from users, of extremely dense revisit time satellite imagery in response to natural 
hazards and the capability of the scientific community to develop advanced added-value 
products and to enable new applications. However, to get full benefits from such SAR 
measurements, tailored physical models are needed. All this matter is provided with reference 
to selected case studies that include marine oil pollution monitoring, the observation of critical 
infrastructures and the vulnerability mapping of coastal areas. 

SPEAKER BIOGRAPHY 
Andrea Buono ({aΩннύ ǿŀǎ ōƻǊƴ ƛƴ bŀǇƭŜǎΣ LǘŀƭȅΣ ƛƴ мфупΦ Lƴ нлмл ŀƴŘ нлмо ƘŜ ƻōǘŀƛƴŜŘ ǘƘŜ .{Ŏ 
ŀƴŘ a{Ŏ ŘŜƎǊŜŜǎΣ ǊŜǎǇŜŎǘƛǾŜƭȅΣ ƛƴ ¢ŜƭŜŎƻƳƳǳƴƛŎŀǘƛƻƴǎ 9ƴƎƛƴŜŜǊƛƴƎ ŀǘ ǘƘŜ άtŀǊǘƘŜƴƻǇŜέ 
University of Naples, Italy. In 2017 he obtained the European PhD degree in Information 
EngƛƴŜŜǊƛƴƎ ŀǘ ǘƘŜ άtŀǊǘƘŜƴƻǇŜέ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ bŀǇƭŜǎΣ ŘƛǎŎǳǎǎƛƴƎ ŀ ǘƘŜǎƛǎ ƻƴ άtƻƭŀǊƛƳŜǘǊƛŎ 
ƳƻŘŜƭǎ ŦƻǊ tƻƭ{!w ƻōǎŜǊǾŀǘƛƻƴ ƻŦ ƻŎŜŀƴǎ ŀƴŘ Ŏƻŀǎǘŀƭ ŀǊŜŀǎέΦ {ƛƴŎŜ нлму ƘŜ ƛǎ !ǎǎƛǎǘŀƴǘ tǊƻŦŜǎǎƻǊ 
in the field of applied electromagnetics at the Engineering Department ƻŦ ǘƘŜ άtŀǊǘƘŜƴƻǇŜέ 
University of Naples. In 2021 he received the Italian National Scientific Qualification for 
Associate Professorship. He was involved in several international research projects on 
microwave remote sensing of the oceans as Principal or Co-Principal Investigator (PI/Co-PI), 
ƛƴŎƭǳŘƛƴƎ ǘƘŜ ά5ǊŀƎƻƴέ ŎƻƻǇŜǊŀǘƛƻƴ ŦǊŀƳŜǿƻǊƪ όнлмт-ongoing) between the European Space 
!ƎŜƴŎȅ ŀƴŘ ǘƘŜ bŀǘƛƻƴŀƭ wŜƳƻǘŜ {ŜƴǎƛƴƎ /ŜƴǘŜǊ ƻŦ /ƘƛƴŀΣ ǘƘŜ Lǘŀƭƛŀƴ {ǇŀŎŜ !ƎŜƴŎȅ ǇǊƻƧŜŎǘ ά/{D 
ǘƻ ƳƻƴƛǘƻǊ ǎŜŀ ƻƛƭ Ǉƻƭƭǳǘƛƻƴέ όнлнн-ongoing) and the Japanese Aerospace Exploration Agency 
ǇǊƻƧŜŎǘ ά¢ŜŎƘƴƛǉǳŜǎ ŦƻǊ ƻŎŜŀƴ ǿƛƴŘ ŦƛŜƭŘ ŜǎǘƛƳŀǘƛƻƴέ όнлнн-ongoing). 
His research activities deal with the development of microwave electromagnetic models mainly 
focused on the characterization of complex surfaces and scenarios and on the interpretation 
and exploitation of polarimetric information. These theoretical studies found their applications 
in environmental remote sensing mainly regarding the observation of the ocean and coastal 
areas using multi-polarization and multi-frequency synthetic aperture radar. He developed 
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novel algorithms at the basis of added-value products for coastal vulnerability and risk mapping, 
observation of critical infrastructures and natural ocean targets, wind field estimation and 
marine oil pollution monitoring. His research activity is witnessed by more than 100 works he 
published on peer-reviewed international journals, refereed international conference 
proceedings and textbooks. 
He was visiting scientist and lecturer at the Shanghai Ocean University (2015), University of 
Barcelona (2015, 2016), Beihang University (2016, 2020, 2021), Institute of Advanced Studies 
(2017), Polytechnic University of Bucharest (2019), Beijing University of Technology (2020), 
University of Cagliari (2022). 
He is Associate Editor for the IEEE Geoscience and Remote Sensing Letters (since 2022) and 
Guest Editor for the MDPI Remote Sensing Journal (since 2020). He was session chairman at the 
IEEE IGARSS conference (2018, 2021, 2022), the IEEE International Workshop on Metrology for 
the Sea (2022), the European Space Agency PolInSAR Workshop (2021) and the Remote Sensing 
Italian Association International conference (2021). He served as member of the Technical 
Programme Committee for the following IEEE conferences: IGARSS (since 2018), International 
Forum on Research and Technologies for Society and Industry (since 2018), Young Professionals 
Conference on Remote Sensing (2018), Mediterranean and Middle-East Geoscience and Remote 
Sensing Symposium (since 2020), International Workshop on Metrology for the Sea (since 2022). 
IŜ ǿŀǎ ǘƘŜ ǊŜŎƛǇƛŜƴǘ ƻŦ ǘƘŜ .Ŝǎǘ tƻǎǘŜǊ !ǿŀǊŘ ŀǘ ǘƘŜ ά5ǊŀƎƻƴέ ŎƻƴŦŜǊŜƴŎŜǎ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ 
European Space Agency (2015, 2021), the Best Reviewer Award of the Remote Sensing journal 
provided by the MDPI Editorial Board (2017, 2018), the Special Mention for the Galileo Galilei 
Prize for young researchers provided by the Rotary District 2100 (2018), the Best PhD student 
research activity Award provided by the Italian Society of Electromagnetism (2015) and the Best 
Remote Sensing Thesis Award provided by the IEEE Geoscience and Remote Sensing Society 
South Italy Chapter (2014). 
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IEEE MetroSea 2023 Tutorial 

Tutorial Session ς Thursday October 5 
 

Tutorial on SAR remote sensing of 
coastal areas 
 

Ferdinando Nunziata 
Parthenope University of Naples, Italy 
 
 

OVERVIEW 
The intended audience consists of students (both at MSc and PhD levels) and researchers 
involved in coastal area applications. The audience is expected to have basic knowledge of 
remote sensing and familiarity with Matlab. The topics will be addressed by accompanying 
theoretical aspects (SAR/PolSAR imaging of ocean surface, scattering, target decomposition 
theorems, polarimetric features) with practicing on real SAR data to: a) show the potentialities 
of SAR remote sensing of coastal areas to the beginners of SAR who are familiar with coastal 
applications; b) show the benefits of model-based processing and multi-pol information to 
address coastal applications in an effective and robust way to SAR users. In addition, contrasting 
ƳƻŘŜƭΩǎ ǇǊŜŘƛŎǘƛƻƴǎ ǿƛǘƘ ŀŎǘǳŀƭ ŦŜŀǘǳǊŜǎ ŜȄǘǊŀŎǘŜŘ ŦǊƻƳ {!w ƛƳŀƎŜǊȅ ƛǎ ŜȄǇŜŎǘŜŘ ǘƻ ƛƳǇǊƻǾŜ ǘƘŜ 
effectiveness of the tutorial in demonstrating the benefits of SAR observation of coastal areas. 
To improve the spreading ƻŦ {!w ƛƳŀƎŜǊȅ ǿƛǘƘƛƴ ǘƘŜ ƻŎŜŀƴΩǎ ŎƻƳƳǳƴƛǘȅΣ ǎŜǾŜǊŀƭ ǇŜǊƳŀƴŜƴǘ 
άŀƴƴƻǳƴŎŜƳŜƴǘ ƻǇǇƻǊǘǳƴƛǘȅέ ƛǎǎǳŜŘ ōȅ ǿƻǊƭŘ-wide space agencies to get free-of-charge SAR 
products will be advertised to the audience. 
 

FORMAT 
The full-day tutorial is scheduled on 5 October. Attendees are expected to use their own laptop 
which is expected to be be equipped with Matlab. 
It us suggested to download the free available SNAP toolbox. The presenter will provide to the 
attendees free-available multi-pol SAR imagery to use in the practice sessions. Those data are 
publicly available and free-of-charge. 
¢ƘŜ ƳŀǘŜǊƛŀƭ Ŏŀƴ ōŜ ŘƻǿƴƭƻŀŘŜŘ ƧƻƛƴƛƴƎ ǘƘŜ [ƛƴƪŜŘLƴ ƎǊƻǳǇ άL999 h9{ hŎŜŀƴ wŜƳƻǘe Sensing 
¢ŜŎƘƴƻƭƻƎȅ /ƻƳƳƛǘŜŜέ 
Further information are available at https://www.metrosea.org/tutorial 
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IEEE MetroSea 2023 Venue 
 
IEEE MetroSea 2023 will be held at the 
University of Malta - Valletta Campus - St Paul Street, Valletta 
 

   
 

 
ADDRESS 
St Paul Street 
Valletta 
 
Use the QRCode to open the location on Google Maps 
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IEEE MetroSea 2023 Social Events 

WELCOME PARTY 
Wednesday October 4 - H 19:00 

The Welcome Party will be held on board of the of the destroyer-missile launcher ship of the 

Italian Navy άFrancesco Mimbelliέ on Wednesday, October 4 - 19.00. 

  

 
The ship will be moored ŀǘ ǘƘŜ άValletta Gateway Terminals Ltd. - Deep 
Water QuayέΦ 
See on Google Map https://maps.app.goo.gl/oMvBarJR282sHSm39 or use 
the QR code on the left. 
 
 

 

   

https://maps.app.goo.gl/oMvBarJR282sHSm39
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GALA DINNER 
Thursday October 5 - H 20:00 

The Gala Dinner will be held at "Mdina Restaurant" - Holy Cross Str, (Mdina) on Thursday, 

October 5 - 20.00. 

  

 

GUIDED TOUR 

Before the dinner, a guided walking tour will be organized.   
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IEEE MetroSea 2023 Patronages 
 

     
 

     
 

     
 

     
 

     
 

   
 
 
 



 

 

19 

IEEE MetroSea 2023 Sponsors 
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Program Schedule - Wednesday, October 4 
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Program Schedule - Thursday, October 5 
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Program Schedule - Friday, October 6 
 
 

  








































