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Welcome Message from tleeneralChairs

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 Se&208IEEE
International Workshop on Metrology for the SpéetroSea 2023)ill 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 th€ollegium Melitensen 1592. This Campus serves as a prestigious
setting for the hosting of interrtéonal conferences, seminars, short courses, and summer
schools.

The conference is jointly organized by IEEE Italy Section and IEEE Malta Section, involving sever:
Chapters: the IEEE Italy OES Chaf#&t: Italy Instrumentation and Measurement ChapiEE

System Council Italy Chapter, IEEE Sensors Council Italy Chapter, IEEE Women in Engineerir
Italy Section Affinity Group and IEEE lItaly 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 anothergusassels

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, especialljts 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 varming.

"Learning to measure sea health parameteiss'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 useudaierical 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 sfieedisciplines 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, @rtools, 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. Th@023 IEEE International Workshop on Metrology for the Sias 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 IEEEaDic Engineering Society a special issue
of the[EEE Journal of Oceanic Enginee8ipgcial has been established. Authors of all the above
contributions are welcome to submit an extended version to tB&E Journal of Oceanic
EngineeringSpecial IssutlEEE MetroSea 2023, by 4 March 20Rlbre 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 dagshhiel
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 atar, we welcome the members of

the IEEE Oceanic Engineering Society that supports the Workshop in several ways.

We deeply thank the keynote speakers:

w Emma WoolliamsNational Physical Laboratoryo t [ = ! Y & A f Metrglogy3d 1 |
support satelte measurements of the ocean®d

w Kenneth G. Foot&Voods Hole Oceanographic Institution, WOODS HOLE, MA, USA will
NB LJ2 NI |Asti2edzinar inérBlogg d

w Andrea BuonB t I NIIKSy21JS | yABSNEBAGE Newtrebds fdf Sax
synthett aperture radar marine applicatiohs®

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:

w Special Sessidh yMililary Metrology forthe Sed > 2 NHI yAT SR o6& LGl ¢
Naples Chapter.

® Tutorial2 Y SAR remote sensing of coastalakeas b¢1 9hw, b 5h L¢
organized by Ferdinando Nunziata, Parthenope University of Naples, Italy.

1 Techncal visits to Italian Navy Shipgrancesco Mimbell(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 aggrpgatiding 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 yeyear 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
destroyermissile launcheFrancesco Mimbedij and the Italian Coast Guard for the presence
of Supply Vessel "Bruno Gregorettitiring the workshop.

We all have in common the deep respect towards the Sea, its health and its life. Th22&e
IEEE International Wkshop on Metrology for the Sea about to begin, fair winds and calm
seas!

Sebastiano D'Amica)niversity of Malta, Malta
Pasquale Daponté&Jniversity of Sannio, Italy
Adam GauciJniversity of Malta, Malta

IEEE MetroSea 2023eneral Chairs
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£ S1alyRNl 5dzR1 2641l | yAGSNAAGE 2F DRI Zajl:z
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CNJ y2 al (A ®&anbgyaphy and Bishedies2CFoatia
Antonio Mazzola, CoNISMa, Italy

[' NAyO aSaitNeraz 5Stfial NBa
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{AtOAL tSyyAy2s ! YyA@GSNEAGE 2F bl LX S&a a4t NIK
Luca Piroddi, University of Malta, Malta
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IEEBMetroSea2023 Keynote Speakers
Penary SessionWednesdayOctober 4 H 12:00

. ' Metrology to support satellite
4 . measurements of the ocean

\.wey = EmmaWoolliams
\ﬁ? National Physical Laboratory, UK

ABSTRACT

The continuous, operational measurements of the oceans provided by satellitessential 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 disastering

FLILX AOF GA2yad alyeée 2F {KSGODASEdsdertial bcéeS vayiabléso a
09h+a30xX $KAOK AyOfdzRS G(KS Df2okf /fAYIS ho
are measured by satellites.

It is a principle of both GCOS ECVs and GOOS EOQOVs, as well as of the Quality Assuran
framework fa Earth Observation (QA4EOQ), 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 commagiged referene
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 medimensioral 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 expensiveraeven impossible. For these reasons, satellite observations
need specific tools and guidelines on how to apply steiddnetrological methodologies.

¢CKA& LINBaSyidlidazy gAtf RA&AOdZAE GKS ég2N] 27
Climate andEarth 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 applicatibssa 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 (froltimeeters and in situ measurements). The
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been refined from work on these different applications and present the CoMet software toolkit
that supports the rigoros propagation of uncertainties in satellite data.

SPEAKER BIOGRAPHY

Emma Woolliams graduated from Imperial College London in 1998 and has worked at the
blFGA2ylFf tKe@aAOlt [F02NIG2NE aAyO0S GKSyao 1S
spectralirradiance scale. In her early career, she worked as a laboratory metrologist specializing
in radiometry and conducting international comparisons to ensure Sl consistency. This naturally
led to work on radiometric satellite sensorfirst for preflight 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 foauon 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 faciliated the BIPMWMO workshop in September 2022 on Metrology for Climate Action.

Plenary SessiorThursday October 5H 11:@
Activessonar metrology

Kenneth GFoote
Woods Hole Oceanographic InstitutjdsiSA

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. mhis &
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.
Systermanalytic approach: According to the traditional analyaipproach, widely practiced by
navies, a sonar is viewed as an assembly ofsystems. 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,ckarequiring its own calibration when the sonar

10
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transducer is involved. An overall measure of performance is determined by combining the
several measurements, with consequent compounding of errors. Intsgsiém approach:
According to the standarthrget sonarcalibration 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 ata 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 positidchmgtandard 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 @snmally +0.1 dB over the frequency band of the
sonar. Standard targets have been designed for use ovebants within the overall frequency
range from 1 kHz to several megahertz, with optimization to minimize variations in target
strength associated wit natural variations in medium sound speed. Advantages of the
standardtarget 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 switness in execution, hence cesffectiveness. 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 -@gfiaed 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 Sessiorfriday October 6H 11:4

New trends for synthetic
aperture radar marine
applications

AndreaBuono
Parthenope University of Naples, Italy

11
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ABSTRACT

We are living in the decade of ocean science for sustainable development as promoted by the
United Nations accordingtd KS a! 3SYy Rl Hnonéd LFI FNRBY 2Vy!
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
pr2 i SO0 20SIyQad KSIfGiK FTNRY FYyiKNRLRISYyAO (K
Under this perspective, microwave remote sensing sensors representomperative and cost
effective data sources to get continuous information on the marine enviemnon 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 theakticodels 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 recentis@bout SAR imaging
FNB LINBaSyiGSR AyOtdRAYy3I GKS dzas§ 2F {!w aSya
satellites and the implementation of polarimetric architectures. They respectively reply to the
demand, from users, of extremely dense igtvtime satellite imagery in response to natural
hazards and the capability of the scientific community to develop advanced added
products and to enable new applications. However, to get full benefits from such SAR
measurements, tailored physicaladels 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

AndreaBuonof(a QHHU @+ & 02NY AYy Dbl L Saz LGLfe&z Ay
FyR a{0 RSAINBSasx NBaLISOGA@Ster Ay ¢SftS02Y
University of Naples, Italy. In 2017 he obtained the European PhD degree in Information
End ySSNAY3 i GKS datF NIKSYy2LI5¢ ' YyABSNRERAGE
Y2RSt& FT2NIt2ft{!w 20aSNBlFGA2y 2F 20SIya | yR
in the field of applied electromagnetics at the Engineering Departr@efit G KS at I NI f
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 ePr@wipal Investigator (Pl/c®l),

Ay Of dzRAY 3 (KS a5NI 32y ¢ -orpaing)isimdenthe2EyropgaNBpace 6 2 |
1 38y 02 yR (4KS bliaAzylf wSY23S {Syaiay3a /Syl
2 Y2yA(d2N) aSt -odgilg) abdktiiet)azinksd Kerospaae Explaration Agency
LINEP 2SO0 a¢SOKYyAljdzS§a F2NJ paybingy s6AYyR FASER Sa
His research activities deal with the development of microwave electromagnetic models mainly
focused on the characterization of complsurfaces 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 muMpolarization and multfrequency synthetic aperture radar. He developed
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novel algorithms at the basis of addedlue products for coastal vulnerability and risk mapping,
observation of critical infrastructures and natural ocean targets, wind field estimatitd

marine oil pollution monitoring. His research activity is withessed by more than 100 works he
published on peereviewed international journals, refereed international conference
proceedings and textbooks.

He was visiting scientist and lecturer aetiShanghai 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 Caglia(2022).

He is Associate Editor for the IEEE Geoscience and Remote Sensing Letters (since 2022) an
Guest Editor for the MDPI Remote Sensing Journal (since 2020). He was session chairman at the
IEEE IGARSS conference (2018, 2021, 2022), the IEEE ibrtalvdbrkshop on Metrology for

the Sea (2022), the European Space Agency PolInSAR Workshop (2021) and the Remote Sensir
Italian Association International conference (2021). He served as member of the Technical
Programme Committee for the following IEEHferences: IGARSS (since 2018), International
Forum on Research and Technologies for Society and Industry (since 2018), Young Professional
Conference on Remote Sensing (2018), Mediterranean and Migie Geoscience and Remote
Sensing Symposium (sind@2®), International Workshop on Metrology for the Sea (since 2022).
IS sa GKS NBOALASY(H 2F GKS .Sad t2aliSNI! g
European Space Agency (2015, 2021), the Best Reviewer Award of the Remote Sensing journa
providedby 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 Electromagn&idhd) and the Best
Remote Sensing Thesis Award provided by the IEEE Geoscience and Remote Sensing Socie
South Italy Chapter (2014).

13



IEEBMetroSea2023 Tutorial
Tutorial Sessioq Thursday October 5

Tutorial on SAR remote sensing of
coastal areas

FerdinandadNunziata
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/PoISAR imaging of ocean surface, scattering, target decomposition
theorems, polarimetric features) with practicing on real SAR data to: a) showothetplities

of SAR remote sensing of coastal areas to the beginners of SAR who are familiar with coastal
applications; b) show the benefits of mod®sed processing and mufidl information to
address coastal applications in an effective and robusttw&AR users. In addition, contrasting
Y2RSf Q& LINBRAOGAZYyAa 6AGK | Oldzkf FSIGdzNB& SE
effectiveness of the tutorial in demonstrating the benefits of SAR observation of coastal areas.
To improve the spreading ¥ { ! w AYIFI3ISNE SAGKAY GKS 20SI y
Gl yyz2dzy OSYSy i 2 LILJ2 Niwis/space agendied to ded Reé-aharge BARNI R
products will be advertised to the audience.

FORMAT

The fullday tutorial is scheduled on 5 Octobettehdees are expected to use their own laptop
which is expected to be be equipped with Matlab.

It us suggested to download the free availaBMAP toolbaxThe presenter will provide to the
attendees freeavailable multipol SAR imagery to use in the piiaetsessions. Those data are
publicly available and freef-charge.

¢KS YFGSNARLIE OFy 068 R2gyf 21 RSR 22 A yeAS¢ndingld K S
¢SOKy2ft238 /2YYAGSSE

Further information are available &ttps://www.metrosea.org/tutorial

14
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IEEBMetroSea?2023Venue

IEEBMetroSea2023will be held at the
University of Malta- Valletta Campus St Paul StreeValletta
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IEEBMetroSea2023 Social Events

WELCOME PARTY
WednesdayOctober4 - H 19:00

TheWelcome Partyill be heldon board of theof the destroyesmissile launcheship of the
Italian NavydFrancesco Mimbedlion Wednesday October4 - 19.00.

The ship will be moorell (i  Walefta Gateway Terminals LtdDeep
Water Quayg @

See on Google Maptps://maps.app.goo.gl/oMvBarJR282sHSnuBUse
the QR code on the left.
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https://maps.app.goo.gl/oMvBarJR282sHSm39

T+ MARINA L-Universita
MILITARE ta' Malta

GALA DINNER
ThursdayOctober 5 H 20:00

The Gala Dinner will be held &tina Restaurant - Holy Cross StMdina) on Thursday
October 5- 20.00.

GUIDED TOUR

Before the dinner a guided walking touwill be organized.
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IEEBMetroSea2023 Patronages
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UNIVERSITA
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ISTITUTO NAZIONALE
DI RICERCA METROLOGICA

Consiglio Nazionale
delle Ricerche

OGS

Istituto Nazionale
di Oceanografia
e di Geofisica
Sperimentale
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associazione italiana

gruppo misure
elefiriche ed elettroniche
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Program SchedulédNednesdayOctober4

09:30 - 10:00

WEDNES!

OCTOBER 4, 2023

Opening Ceremony - Welcome Addresses

Aula Magna

Meeting Room 102

Meeting Room 103

10:00-11:40

Session 1.1 - General Session - PART |

Session 1.2 - Special Session #10 - Recent
advancements on spaceborne, UAV and
floating technologies to implement smart
monitoring of coastal seas

Session 1.3 - Special Session #14 - Remote
sensing, in-situ surveys, and GIS
applications for marine and coastal areas
- PART I

11:40-12:00

COFFEE BREAK

12:00 - 13:00

13:00 - 14:20

Keynote Speaker - Emma Woolliams, National Physical Laboratory - NPL, UK
Metrology to support satellite measurements of the ocean

LUNCH

14:20 - 15:20

Military Metrology for the Sea - PART |

Aula Magna

Meeting Room 102

Meeting Room 103

15:20-16:20

Session 2.1 - Military Metrology for the
Sea - PART Il

Session 2.2 - Special Session #05 - Benthic
Metrosea: Exploration and Monitoring of
Marine Habitats

Session 2.3 - Special Session #02 -
Towards Transparent Ocean using
Underwater Sensor Networks

16:20 - 16:40

16:40 - 18:20

Session 3.2 - General Session - PART I

COFFEE BREAK

Session 3.3 - Special Session #14 - Remote|
sensing, in-situ surveys, and GIS
applications for marine and coastal areas
-PART I

19:00 - 21:00

WELCOME PARTY - Francesco Mimbelli - Ship of the Italian Navy




 MARINA L-Universita

MILITARE ta' Malta

Program ScheduleThursdayOctober5

THURSDAY, OCTOBER 5, 2023
Aula Magna Meeting Room 102 Meeting Room 103

Session 4.2 - Special Session #06 -

Session 4.1 - Special Session #01 - Methadologies, techniques, and

Geomatics Technigues for Navigation,

09:00 - 10:40 . U ecological indicators for the monitoring of| Session 4.3 - General Session - PART III
Positioning and Monitering in Coastal L . .
. anthropogenic impacts in transitional and
Enviroments
coastal waters ecosystems - PART |
10:40 - 11:00 COFFEE BREAK
Keynote Speaker - Kenneth G. Foote, Woods Hole Oceanographic Institution, USA
11:00 - 12:00 R
Active-sonar metrology
Session 5.1 - Special Session #16 - New session 3.2 - ;pecwal Selssmn #06 -
Detection and remediation strategies for Methodologies, techniques, and
12:00- 13:20 ) . 8 ecological indicators for the monitoring of! Session 5.3 - Tutorial Part |
studying and protecting water i . .
" anthropogenic impacts in transitional and
environments - PART |
coastal waters ecosystems - PART Il
13:20- 14:30 LUNCH
Aula Magna Meeting Room 102 Meeting Room 103
Session 6.1 - Special Session #16 - New Session 6.2 - Special Session #04 -
iati ies fi Il I Priori
14:30 - 16:10 Detection a_nd remed:anop strategies for Adv;nced I\f!ode ing Ana_ ysis on riority Session 6.3 - Tutorial Part Il
studying and protecting water Species, Habitat and Marine Environment
environments - PART || -PART|
16:10 - 16:40 COFFEE BREAK + POSTER SESSION
Session 7.1 - Special Session #17 - Session 7.2 - Special Session #04 -
16:40 - 18:00 Ementging fibre-optic t_echnologies for | Advanced I\«‘!odelling Ana_lysis m? Priority Session 7.3 - Tutorial Part Il
real-time remote sensing of the ocean |Species, Habitat and Marine Environment
environment -PART Il
20:00 SOCIAL DINNER - Mdina Restaurant
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