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ASSENTE
NOME PRESENTE GIUSTIFICATO ASSENTE Note
1 |Giuseppe Araniti X
2 |Martina Bevacqua X
Francesco
3 Buccafurri X
4 |Claudia Campolo X
Riccardo
> Carotenuto TEAMS
6  |Giuseppe Coppola
Mariantonia
’ Cotronei X
8 |Lorenzo Crocco X
0  |Dominique Dallet X
10 |Claudio De Capua X
1 Francesco Della TEAMS
Corte
12 [Loreto Di Donato TEAMS
13 |Giuliana Faggio TEAMS
14 |Gioia Failla X
15 |Marco Fisichella TEAMS Esce alle
17:45
16 [Sofia Giuffré TEAMS Eslcge 135”6
17 |Giorgio Graditi X
. Esce alle
18 |Voicu Groza TEAMS 16:30
19 [Tommaso Isernia X
20 |Gianluca Lax TEAMS
Aime Lay
21 IEkuakille X
22 [Nadia Mammone X
23 [Pietro Manzoni X
24 [Marco Mercuri TEAMS Eslcge la Slle
25 |Giacomo Messina X
26 |[Massimo Merenda X
27 [Marina Mistretta TEAMS
28 [Antonella Molinaro X
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IAndrea F. Esce alle
29 Morabito X 16:45

Esce alle
18:15

30 |Carlo F. Morabito TEAMS

31 |Rosario Morello TEAMS
Gabriel-Miro
32 Muntean X
Giuseppe
Musolino
34 |Roberta Palmeri X
35 Fortqnato . X
Pezzimenti
36 |Filippo Pratico' X
37 |Domenico Rosaci TEAMS

38 |Giuseppe Ruggeri X

33

39 [Francesco Russo X
40 [Mariateresa Russo X
41 [Alexey Vinel X

11 giorno 29 ottobre 2025 alle ore 15.30 si ¢ riunito, presso 1I’Aula di Teledidattica e su piattaforma MS Teams,
il Collegio dei Docenti del Dottorato di Ricerca in Ingegneria dell’Informazione per trattare il seguente

ORDINE DEL GIORNO

1. Audition of the candidates of the XXXIX-th cycle (first call) reporting about their second year
activities

Audition of the candidates of the XL-th cycle reporting about their first year activity
XXXIX-th cycle : Evaluation of the presented PCDP, and decision about admissions to the third year
XL-th cycle : Evaluation of the presented PCDP, and decision about admission to the second year

XXXVIII-the cycle : identification of external evaluators (first call candidates)

S

Minicourses: Instructors, Calendar
7. Communications and Any Other Business

Presiede la seduta il Coordinatore, Prof. Tommaso Isernia, e svolge le funzioni di Segretario verbalizzante la
Prof.ssa Palmeri. Rilevate le presenze dei membri del Collegio (riportate nel prospetto sopra allegato che
costituisce parte integrante del presente verbale) e constatato il raggiungimento del numero legale, il
Coordinatore dichiara aperta la seduta alle ore 15.45.

1. Audition of the candidates of the XXXIX-th cycle (first call) reporting about their second year
activities

Il Coordinatore da il benvenuto al Dr. Massimiliano Rossi della Agenzia Nazionale per la Cybersicurezza,
presente a distanza su invito del coordinatore stesso in qualita di co-tutor della studentessa Carmen Licciardi
(40° ciclo).
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Il Coordinatore chiede ed ottiene che, per motivi legati ad altri impegni Ufficiali, vengano auditi per primi i
candidati Alberto Arciello (40° ciclo), Pietro Zema (39° ciclo) e Domenico Fazzino (39° ciclo), i quali sono
presenti a distanza. Il coordinatore ricorda, inoltre, a tutti i candidati da audire in data odierna di mantenersi
nei tempi indicati, onde lasciare il tempo per eventuali domande, commenti e suggerimenti.

Vengono, dunque, auditi in modalita telematica i candidati Arciello (in anticipo rispetto al previsto punto 2 di
cui allo OdG), Zema e Fazzino, che illustrano le loro attivita di ricerca ¢ di formazione. In tali audizioni
vengono formulate dal Collegio diverse domande, cui i candidati rispondono in modo appropriato, ed alcuni
suggerimenti. Terminate le audizioni telematiche, viene quindi audito Giuseppe Marrara, cui pure vengono
posti, ottenendo adeguata risposta, quesiti. Il coordinatore raccomanda di tenere d’occhio, in vista della stesura
della Tesi, I’unitarieta delle attivita da presentare in quella sede.

2. Audition of the candidates of the XL-th cycle reporting about their first year activity

Alle ore 16.40 iniziano le audizioni dei candidati del 40° ciclo (tranne Arciello, di cui al precedente punto).
Vengono chiamati ad illustrare le relative attivita, nell’ordine, Hicham Bouchana, Giuseppe Caruso, Shaimaa
Elghetany, Alessia Lazzaro, Carmen Licciardi, Marcel Musuamba Mukandila, Mathurin Musenga Kayo.

I candidati, rispettando i tempi indicati, presentano le loro attivita di ricerca e formazione, sulle quali vengono
chiesti, con successo, chiarimenti. Il coordinatore ricorda che le attivita della d.ssa Licciardi sono svolte
nell’ambito di una Borsa finanziata dall’agenzia Nazionale per la Cybersicurezza, ¢ che la Borsa attribuita al
Dr. Musenga Kayo ¢ cofinanziata da SMARTS, uno spin-off della Universita. Il coordinatore ricorda, infine,
che la d.ssa Elghetany frequenta il dottorato senza alcuna Borsa da parte dell’ Ateneo, e che le sue attivita sono
in qualche modo supportate dalla Universita di Catania (cui afferisce il Prof. Di Donato, co-tutor ¢ membro
del Collegio).

3. XXXIX-th cycle : Evaluation of the presented PCDP, and decision about admissions to the third
year

Alle ore 17.45, terminate le audizioni, vengono congedati gli studenti e gli ospiti, e si procede con le
determinazioni (sul progresso all’anno successivo) dei candidati del 39° ciclo.

Il Coordinatore riferisce delle relazioni pervenute, tutte di natura positiva, e sui rendiconti presentati. Tutto il
materiale ¢ stato d’altro canto reso disponibile al Collegio sulla pagina Teams del dottorato. In merito a tale
documentazione il Coordinatore sottolinea il fatto che i rendiconti presentati (PCDP) sono tali da garantire gia
da ora per tutti i candidati il soddisfacimento dei vincoli di formazione (sul triennio) in termini di minicorsi
seguiti (parametro A1), e di attivita di disseminazione (B), sicché il terzo anno puo essere dedicato interamente,
se lo si desidera, ad attivita di ricerca. | PCDP presentati per ’anno a venire sono infatti coerenti (in due casi
su tre), con tale scenario, ed in ogni caso pienamente accettabili.

A valle di brevi considerazioni, e della valutazione delle presentazioni e della documentazione prodotta, il
Collegio approva all’unanimita il passaggio dei candidati Fazzino, Marrara e Zema al terzo anno di Corso.

4. XL-th cycle : Evaluation of the presented PCDP, and decision about admission to the second
year

Si passa dunque a discutere le ammissioni all’anno successivo dei candidati del 40° ciclo, i cui PCDP sono
stati resi disponibili sulla pagina Teams del Dottorato. Il rendiconto delle attivita risulta in tutti i casi in linea

e UNIVERSITA Dipartimento di Eccellenza DIIES
O_ MEDITERRANEA Via Zehender, Feo di Vito, 89122, Reggio Calabria, Italy
' diREGGIO CALABRIA diies@unirc.it - diiles@pec.unirc.it



S ."k DIPARTIMENTO DI INGEGNERIA
vwES

2023-2027

con gli obblighi previsti annualmente e per il triennio nel suo complesso. Il coordinatore, inoltre, prende
I’impegno di comunicare alla d.ssa Elghetany di incrementare 1’acquisizione di CFU nell’ambito ‘B’ del PCDP
(ovvero inter-doctoral courses e communication/dissemination activities) in quanto gli stessi risultano
attualmente notevolmente ridotti. La programmazione delle attivita per I’anno a venire sono poi anche esse in
linea con le indicazioni del Collegio sui CFU da acquisire nei diversi ambiti. Infine, le relazioni (anch’esse
rese disponibili) dei tutor indicano un giudizio positivo (ed in qualche caso eccellente) sulle attivita dei
candidati, e propongono dunque la ammissione all’anno successivo.

A valle di brevi considerazioni, valutato quanto sopra e le presentazioni di cui al punto 2, il Collegio approva
all’unanimita il passaggio dei candidati Arciello, Bouchana, Caruso, Elghetany, Lazzaro, Licciardi, Musenga
Kayo e Musuamba Mukandila al secondo anno di Corso.

5. XXXVIII-the cycle: identification of external evaluators (first call candidates)

A seguito delle sollecitazioni del Coordinatore, delle disponibilita emerse a svolgere il lavoro previsto, ¢ della
verifica delle specifiche competenze in relazione agli argomenti trattati, vengono identificati per le tesi di
Dottorato dei candidati del 38° ciclo (primo bando) auditi il giorno 21 u.s. i seguenti valutatori esterni:

per Gianluca Brancati:
Igor Bisio (Ordinario IINF-03/A, Universita di Genova)
Mauro De Sanctis (Associato [INF-03/A, Universita di Tor Vergata - Roma)

per Aurelio Loris Canino:
Prof. Serena Nicolazzo (RTT IINF-05/A, Universita degli Studi del Piemonte Orientale)
Prof. Pasquale De Meo (Associato IINF-05/A, Universita di Messina)

per Alessia Ferraro:
Prof. Massimiliano Mattei (Ordinario IINF-04/A, Universita Federico II di Napoli),
Prof. Domenico Famularo (Associato [INF-04/A, Universita della Calabria)

per Domenico Maria Zappala:
Ion Turcanu, Luxembourg Institute of Science and Technology (LIST),
Frank H. P. Fitzek, Dresden University of Technology (TUD),

11 Coordinatore ricorda che il Dr. Zappala, avendone i requisiti, ha richiesto il titolo aggiuntivo di Doctor
Europeus, da cui la necessita di identificare due revisori stranieri ma appartenenti alla Unione Europea.

6. Minicourses: Instructors, Calendar

Il Coordinatore ricorda che, sulla base delle delibere assunte in data 21 Ottobre u.s., 1’elenco dei minicorsi
(inclusi numero di ore e caratteristica con/senza valutazione) € da intendersi bloccato rigidamente in base a
quanto presentato in sede di accreditamento. Rimane in ogni caso da determinare i docenti assegnati ad ogni
corso, ragione per cui ha inteso far circolare tra i membri del Collegio una ipotesi di copertura. Tali ipotesi
sono derivate da quanto avvenuto, con successo, negli anni precedenti. Il Coordinatore fa, inoltre, presente
che, causa passaggio dei docenti ‘storici’ di tali corsi ad altre Universita o ad altre attivita di diversa natura,
due di tali corsi non presentano ipotesi, ovvero il file circolato non presenta una ipotesi esplicita.

e UNIVERSITA Dipartimento di Eccellenza DIIES
O_ MEDITERRANEA Via Zehender, Feo di Vito, 89122, Reggio Calabria, Italy
' diREGGIO CALABRIA diies@unirc.it - diiles@pec.unirc.it



op 118
S JEG  DPARTIMENTO DI INGEGNERIA

DIPARTIMENTO DI

4 VA

2023-2027

A valle delle proposte pervenute su tali minicorsi, ¢ di una attenta e positiva valutazione delle competenze di
ogni singolo docente rispetto all’insegnamento associato, viene infine approvata all’unanimita la tabella di
attribuzione della titolarita dei minicorsi cosi come allo Allegato A.

7. Communications and Any Other Business

11 Coordinatore comunica di aver ricevuto dall’ufficio ricerca I’elenco degli immatricolati, alla data odierna,
al 41° ciclo del corso di dottorato in Ingegneria dell’ Informazione. Gli studenti saranno dunque contattati per
invitarli ad un incontro con il coordinatore nei primi giorni del mese di Novembre, cosi da dare ufficialmente
inizio alle attivita. Il coordinatore comunica, inoltre, che sara convocata a breve una riunione del Collegio per
I’assegnazione dei tutor ai nuovi studenti.

I1 Coordinatore avvisa il Collegio che a breve sara convocata una riunione della Commissione AQ.

11 Coordinatore comunica di avere ricevuto dai dottorandi Aurelio Loris Canino e Domenico Maria Zappala
(38° ciclo, I bando), con il beneplacito dei loro tutor, Prof. Gianluca Lax per Canino e Proff. Antonella
Molinaro e Claudia Campolo per Zappala, la richiesta di estensione dei termini per la consegna della tesi
previsti da Regolamento al 10/11/2025. La richiesta ¢ motivata dalla necessitd di completare al meglio la
stesura del documento avendo entrambi trascorso un periodo all’estero prolungato e a temporalmente a ridosso
della fine del terzo anno. Dopo ampio dibattito, considerato che nell’ambito del 38° ciclo ci sono stati due
diversi Bandi e che gli studenti ammessi con il secondo bando avranno comunque una diversa scadenza
temporale, il Collegio dei docenti delibera all’unanimita, ove nulla osti da parte della Scuola di Dottorato, di
concedere ai dottorandi Canino e Zappala la proroga richiesta. La nuova scadenza si intende allineata con
quanto previsto per il secondo bando, che, per tenere in conto dell’inizio ritardato delle relative attivita, &
assunta essere dieci giorni dopo lo scadere di tali Borse. Tale proroga potra nel caso consentire comunque ai
due dottorandi di partecipare alla prima sessione di esame entro il mese di aprile 2026.

Non essendovi piu nulla da deliberare il Coordinatore dichiara chiusa la riunione.
La seduta ¢ tolta alle ore 18.35.

Del che ¢ redatto il presente verbale che ¢ approvato seduta stante.

1l Segretario Verbalizzante 1l Coordinatore

Prof.ssa Roberta Palmeri Prof- Tommaso Isernia
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Title of the
Minicourse

Number
of hours

Teacher

Description of the minicourse

Evaluation

Wavelets and
their applications

Cotronei

Wavelet analysis is a powerful mathematical tool which, in
recent years, has found application in various contexts of
applied mathematics and engineering, in particular for their
ability to provide a local time-frequency analysis of signals. The
goal of this course is to present the basic concepts of wavelets,
multiresolution analysis and filterbanks, as well as the
construction of orthogonal and bi-orthogonal wavelet systems.
We will also illustrate the possibilities of their application in
typical signal and image processing problems: de-noising,
compression, etc. Some experimentation will be carried out by
making use of the Matlab Wavelet Toolbox.

Statistical
analysis of
experimental
data

Di Sanzo

The course aims to give the fundamental knowledge to apply
the correct statistical analysis of the experimental data. The
training contents include: Basic concepts - Introduction to
concepts in probability. confidence intervals distributions.
Descriptive and inferential statistics - Estimating population
parameters and testing hypotheses, Probability, compare
means, correlation, regression, outliers. Multivariate statistical
analysis - variables’ standardization, Principal Component
Analysis, Cluster Analysis. Applications - use of application
software for the execution of multivariate statistical tests and
the related graphic representation.




Foundations of

The purpose of the course is to introduce the basic concepts of
Quantum Mechanics and its most important applications. The
first part covers the basic quantum ideas and the formalism of
Quantum Mechanics. The second part describes two-level

Quantum Messina/Faggio systems (atomic and spin 1/2) and their interaction with

Mechanics and electromagnetic fields, of great importance for magnetic

applications resonance applications, basics of light-matter interaction,
principles of gas and semiconductor lasers. A look is directed
to the recent applications of quantum mechanics to quantum
computing and entanglement.

Computational We give basic notions of computational Algebra introducing

Algebra and Groebner basis theory and we apply it to study problems of

Geometry: graph and simplicial complex theory. We introduce the

graphl& simplicial Failla Jacobian matrix to study the singularities of certain surfaces.

complexes,

singularities (Part

1)

Computational In the second part of this course, we introduce a software of

Algebra and symbolic computation, Macaulay2, to solve problems in graph

Geometry: and simplicial complex theory and to establish if certain

graphl& simplicial Failla surfaces are singular or not.

complexes,

singularities (Part

li)




Variational Inequality theory represents an excellent tool in the
study of real world problems. Indeed, it is a powerful unifying
methodology for formulating a variety of equilibrium problems,

Varlatlolnlal qualitatively analyzing them in terms of existence and
Inequalities and . . . e .
P unigueness of the solution, stability and sensitivity analysis,
Network 8 Giuffré - . : . .
Equilibrium and providing us with algorithms with accompanying
convergence analysis for computational purposes. The course
Problems
aims at presenting the fundamentals of the theory of variational
inequalities and some applications to network equilibrium
problems.
The course will first define the concepts of well-posedness, ill-
posedness, and ill conditioning, and the relevance of these
concepts in all those application where one wants to infer
Inverse problems something about some physical quantities by measurements
for engineering: of some other related quantity. Then, the course will review the
fundamentals 12 Isernia different methods for overcoming the above problems and

and recent
developments

come to some related ‘'well posed' problem. In particular, the
more classical regularization techniques (Tichonov truncated
SVD) will be reviewed first. Then, the new possibilities offered
by the very recent Compressive sensing paradigm will be also
covered.




Mathematical
modeling and
simulation for
programmable
networks

Chukhno

The rapid growth of digitalization, Internet of Things (loT), and
mobile technologies presents a significant challenge in the
form of massive data processing, storage, and network traffic.
To address this, a long-term solution involves shifting towards
distributed and programmable wireless networks, minimizing
unnecessary data transfer and cloud traffic. This course
provides a foundation for mathematically modeling
programmable wireless networks and highly demanding
distributed services. The focus will be on establishing
mathematical frameworks to analyze and predict system
performance, including computational and communication
resource allocation, management, and optimization across the
cloud-edge continuum. Monte Carlo simulations, a powerful
tool for statistically analyzing the behavior of such systems
under various conditions, will be explored to validate the
analytical results. To provide insights into the mathematical
modeling, the MATLAB tool will be exploited to run simulations.

Deep Learning:
fundamentals
and applications
in Information
Engineering

FC Morabito

In recent years, Deep Learning (DL) methodologies has
emerged as a pervasive methodology in a plethora of topics in
Information Engineering, and obtained numerous successes in
the analysis of complex data from multiple sources, including,
images, audio, and videos. In this course module, the
principles of DL are presented, starting from Machine Learning
(ML) approaches, by focusing on both the most recent
architectures and algorithms for DL, like CNNs, Transformers,
and Graph NeuralL Networks on CNN. Some innovative
approaches, like Generative Adversarial Networks (GAN) will
be discussed with reference to practical problems, in order to
face some limitations of available data, in particular for e-




health and mobile continued diagnosis and monitoring of
remote patients.

10

Multicast in 5G

Araniti

Mobile network providers are in front of an increase in
multicast traffic load, and this growth is forecasted to continue
in 5G networks. The major challenges come from the fact that
multicast traffic not only targets groups of end-user devices,
but it also involves machine-type communications (MTC) for
the Internet of Things (loT). This lecture provides a brief
overview of 5G challenges in the view of effective management
of multicast applications. The discussion highlights the key
challenges and the open issues to be considered in future
research to enhance the capabilities of machine-type multicast
service to support a wide variety of 5G multimedia and loT use
cases.




11

Network security
for Digital Twins

Suraci

The concept of the Digital Twin has gained considerable
popularity in recent years, reflecting the ongoing trend of
technological evolution that is bringing the virtual and real
worlds closer together. The Digital Twin is a virtual replica of a
physical entity that is realized through the continuous and real-
time collection of data on the real twin. Ensuring network
security is crucial to protect the sensitive data and the integrity
of the Digital Twin. The course will begin with an introduction to
the Digital Twin, defining what it is and briefly explaining the
implementation process and possible applications. Following
this, useful techniques and paradigms for ensuring network
security in the creation and management of Digital Twins will
be explored in depth from both theoretical and practical
perspectives.

12

Improving
communication
efficiency in edge
intelligence: a
networking
perspective

Lia

The huge amount of data collected and generated by
smartphones, laptops, and Internet of things (loT) devices and
the increasing popularity of interactive applications, like
EXtended Reality and Autonomous Driving, has led to a surge of
interest in the deployment of Machine Learning (ML) at the
network edge. To limit privacy and reliability issues, hovel
approaches like Federated Learning (FL) have been recently
proposed that enable ML models to be executed by distributed
end-devices under the coordination of a central aggregator
server. However, the performance of distributed intelligence
largely depends on the communication opportunities of the
end-devices, which may experience connectivity issues with
the server, e.g., due to unreliable and lossy links, mobility, and
energy constraints. The course will provide an overview of
networking solutions specifically designed to improve the
communication efficiency in distributed edge intelligence




environments. By scanning the state-of-the-art, the analysis
will show the potential of paradigms like information-centric
networking, software-defined-networking and peer-to-peer
networking, and will provide future research perspectives.

Edge Machine
Learning
techniques for

Edge machine learning is gaining popularity as it enables the
deployment of Al models in low computational capacity
devices as microcontrollers. The course aims atintroducing
and describing some popular edge machine learning model
implementations, in particular for regression analysis and

13 ﬁf\]:/a analysis on Merenda classification of signals' coming from on-bgard sensors such as
computational agcelerometers and microphones. In particular, the stuc{ents
capacity devices will learn howlto deploya desktop dev.eloped ML.model /r7 gn

ARMZ® based tiny microcontroller architecture using specific
software tools.
The course will introduce the concept of non-terrestrial
networking, review 3GPP Non Terrestrial Network (NTN)
Non-Terrestrial features and discuss their potential in satisfying user
14 | Networks in 5G Pizzi expectations in 5G & beyond networks. State of the art, current

& beyond

3GPP research activities, and open issues will be described to
highlight the importance of NTNs in next-generation wireless
communication systems.




15

Ensuring
Trustworthiness
in Federated
Learning

Fisichella

Ensuring trustworthiness in Al models can be a challenging
task due to their brittleness, difficulty in adapting to new
domains, and inability to generalize outside of the same
distribution of data points. This can result in inaccurate
predictions, unfair treatment of groups, and difficulties in
interpretation, thus reducing human trust. To improve the
trustworthiness of Al models, it is essential to increase
transparency, interpretability, and generalizability. One way to
maintain data privacy and security while improving the
trustworthiness of Al models is through the use of federated
learning (FL). FL enables the training of Al models using
decentralized data, which helps to preserve the privacy and
security of sensitive data while allowing for the creation of more
accurate and robust models. By leveraging FL, Al models can
be trained on multiple sources, leading to improved
generalization and performances in real-world applications.

16

Blockchain for
smart city
applications

12

Lazzaro

This course presents some innovative solutions based on the
blockchain technology to fit the new requirements of the smart
city paradigm. First, the blockchain technology is introduced,
focusing on its most popular public and permissionless
implementations: Bitcoin and Ethereum. Then, some
architectures and solutions that exploit such technology are
presented to provide new or better services in the smart city
context. These solutions address some major issues of this
new context, such as energy consumption, access to sensitive
information, service delivery and trustworthiness on online
social networks.




17

Cybersecurity
and e-
government

Buccafurri

Cybersecurity is one of the main challenges of the digital
transformation, due to the continuous growth of cyber-attacks
and the need of guaranteeing robust, reliable and trusted
services. This aspect s particularly critical in the context of e-
government, in which digital services implement processes
involving the public sector, citizens and companies, for legally
relevant activities. The course offers an overview on the main
tools coming from the field of cybersecurity and aimed to
provide online services with the above security features, to
achieve a secure and smart digital transformation. Therefore,
the course will introduce notions like digital identity, digital
signature, blockchain, secure emailing, accountable systems,
secure outsourcing of data, digital archives, etc.

18

Privacy Issues in
the Digital
Society

12

De Angelis

The digital transformation is involving all the segments of the
society, from the public administration to the production and
business system. This exposes the citizens to serious privacy
threats, due to the processing of (sensitive) personal data. The
course is centered on introducing some basic notions useful to
give a quantitative measure of data and communication
privacy. Moreover, some specific application domains in which
users'privacy is a critical issue will be analyzed, such as
location-based services, proximity-based services, digital
contact tracing, as well as the problem of anonymous
communications.




19

Digital Identity

Lax

This course presents the concepts of digital identity and
identity management and introduces various technologies and
processes that support personal identity information. The first
partis about authentication, authentication primitives and
protocols, emphasizing the importance of Single Sign On also
from the regulatory side (eIDAS regulation). Then, some
solutions to support digital identity, such as OAuth, OpenlID
Connect, and Windows CardSpace, are discussed. Finally,
Blockchain-based solutions for digital identity are presented,
focusing on the new approach of self-sovereign identity. Two
practical experiences are also proposed, 1) to understand the
importance of credentials in authentication and 2) to create a
self-sovereign identity.

20

Intelligent Agents
for the Web

Rosaci

The course deals with agent-oriented models and technologies
to support the activities of Web users, with particular attention
to Trust and Reputation models, Recommender Systems and
Social Networks. The main theoretical concepts about the
agent-oriented paradigm will be presented, and some
architectural principles will be described, using the well-known
JADE platform as an actual reference framework. Finally, some
practical applications of trust-based intelligent agent systems
in different application domains will be illustrated.




Nowadays, even in health environments requirements of
services'quality and cost saving have been becoming more
and more important. So, the course aims to describe the main
methodologies currently employed in healthcare environments
to manage processes flows, technologies and staff. The

Health objective of such methodologies, born in manufactural
21 Romano . . . . . L
management industries, is mainly to avoid wastes, to increase the patient’s
quality of life and to support health managers in decision
making. For example, the main characteristics of the SSN will
be introduced, the meaning of health's measurement and
some indexes will be defined, and signs of risk management
will be provided.
Microwaves can represent a very promising tool for biomedical
applications, thanks to its capability to penetrate the biological
tissues and interact with them. The course aims at introducing
) ] and describing some biomedical applications of microwaves,
Some biomedical . : : S : .
licati ¢ in particular biomedical imaging and hyperthermia treatment
aPp ications o for cancer therapy. In the first application, microwaves are
microwaves: . . . . .
22 : . Bevacqua used as a non-invasive tool to investigate inside the body and
from imaging to L
theranostic discriminate between healthy and cancer cells. On the other
systems hand, In the second application, microwave energy is used as a

very effective and non-invasive means of heating tumors.
Finally some considerations will be given about the
development of innovative and possibly adaptive theranostic
(therapeutic+diagnostic) systems.




The synthesis of array antennas is a very long standing problem

Advanped . at the core of applied electromagnetic. Indeed, a proper
Techniques in selection of primary sources, as well as the choice of the
Antenna_ number, location, and type of (meta)materials, are essential
23 ﬁ?g}:ljeS'S for 8 Battaglia tools for shapingr and.enginee.ring electromagnetig fields. This
Performance PhD course begins with a review of modern techniques for
Antennas and synthesizing innovative high-performance antennas for radar,
Smart Surface defense, and satellite applications, and then focuses on the
Development synthesis of smart surfaces, including Reflective Intelligent
Surfaces.
In ‘inverse design’approaches, the shapeand
internalelectromagnetic featuresof electromagneticdevices are
identified(through inversescattering problem) suchthat the
correspondingfunctionalities (i.e., thescattered field)
Inverse design fulfilldesired requirements. Inthis framework, afterstarting with
04 for . 12 Palmeri a rev{ew ofthe p.ropert{'es of electro-magnetic fields as well as
electromagnetic solution strategies forinverse scatteringproblems, the course
devices willfocus on the inversedesign of devices ofactual interest for
ICTapplications, withparticular focus ondevices
withunconventionalfunctionalities whichmeet the
requirementsof the envisaged smartenvironments for thenext
future.
This course explores the complex realm of space
communications, focusing on challenges, practical
Advancec_i SPace_ implementation, and advanced simulation techniques. The
o5 8(;21lgrlljgle(;atlons. 8 Rinaldi courge compines thef)retical insig'hts'with hands-o‘n projects
Deploymen’t and and simulation exercises. Key topics include satellite network
Simulations design and radio resource management techniques to enhance

service delivery, communication reliability, and spectrum
efficiency.




Towards 6G V2X
for Connected

In the last decade, there has been a surge of interest in
connected and automated vehicles (CAVs) and related
enabling technologies in the field of communication,
automation, sensing, and positioning, which are expected to
revolutionize future transportation and quality of life. The
course will provide an overview of the main milestones towards

26 8 Molinaro connected and automated driving, highlighting the features of
and Automated . ) .
Vehicles the radio access technology enablers for Vehicle-to-Everything

(V2X) communications (IEEE 802.11p/bd, Cellular V2X, 5G New
Radio). Special attention will be given to the sidelink
communication technology promoted by 3GPP, its 5G New
Radio based evolution, and the perspective enablers towards
6G-V2X.
Caching plays a crucial role in improving the efficiency of
content dissemination in a variety of future Internet scenarios,
ranging from traditional wired networks to Internet of Things
(loT) and Internet of Vehicles (loV) environments. Although
In-network caching is already employed in Peer-to-Peer and Content
caching in the Delivery Networks, the recent Fog Computing and Information
future Internet: Centric Networking paradigms are pushing a new pervasive

27 | benefits, 12 Amadeo vision where potentially any network node with storage
challenges and resources can offer caching services. The course will provide
research an overview of in-network caching techniques by considering
perspectives traditional Internet contents (e.g., multimedia files) and loT/IoV

information (e.g., transient sensor data). Autonomous and
collaborative caching decision schemes and replacement
policies will be outlined, together with emerging challenges and
research opportunities.




Advanced Communication and interface protocols: RS232, IEEE488, Wi-
techniques for Fi, Bluetooth, Ethernet, PXl, VME/VXI. Software environment
8 the remote Morello/De dedicated to instrumentation remote control: National
control of Capua Instruments LabVIEW. Remote control of digital
measurement instrumentation. Hardware/software programming platforms
instrumentation for Real-Time applications.
The nanoscale, hence nanotechnology world, requires
dedicated specifications for performing measurements,
characterization and calibration. Traditional constraints related
Sensors and to physics and electrotechnology do not have impact on this
instrumentation scale. Different and significant assumptions should be
29 | in the nanoscale: Lay-Ekuakille adopted, and amongst them quantum approach is the major
methods and one. The course is divided in three parts; the first part is
characterization dedicated to the general concepts of nanotechnology, whilst
the second one illustrates the steps from MEMS to NEMS, and
the part deals with nanosensors characterization and
applications.
_ The exponential growth of nanotechnologies in recent years
Spect.roscoplc has required rapid development of nanoscience and in
techniques and particular of nanospectroscopy and microscopic techniques.
microscopy for Understanding, controlling and manipulating the interaction of
the o . . electromagnetic radiation with matter, on the nanometer scale,
30 | characterization Messina/Faggio

of nanomaterials
for
optoelectronics
and sensors

has become a fascinating field of research in continuous
evolution. The course will illustrate the main spectroscopic and
microscopic techniques for the characterization of micro- and
nano-structured materials used for optoelectronic devices and
Sensors.
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Analogue to
Digital Converter
for data
acquisition
systems

Dallet

The minicourse is organised into four points: 1) review of the
analog-to-digital conversion function and the associated
performance parameters; 2) review of the various analog-to-
digital converter architectures; 3) analysis of High-speed ADC
architectures for fast acquisition systems with low or medium
resolution; 4) analysis of High-resolution ADC architectures for
biomedical applications (SAR - regular sampling ; Sigma Delta
ADC - oversampling ; Level Crossing -ADC - irregular
sampling).
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Microsystems:
Technology and
features

Coppola

The course will provide an overview of the main techniques for
the fabrication (such as optical and electron lithography,
physical deposition, PECVD deposition, wet and dry etching,
molding, etc.) and characterization (such as optical
microscope, profilometer, SEM, AFM, etc.) of multifunctional
integrated microsystems, i.e. systems in which electronic,
optical and fluidic functionalities can be included. For each
technique, the basic operating principle and main features are
described, and some application examples are also given.
Finally, a description of a complete flowchart for the realization
and characterization of some examples of microsystems will
be presented. If possible, the course could also include access
to the ISASI Institute's clean room and the use of some of the
technologies described during the course.
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Design and
numerical
simulation of
photonic
integrated
devices and
circuits

Della Corte

A photonic integrated circuit (PIC) is a microchip which
internally contains photonic devices that interact with each
other to form a more or less complex circuit, characterized by
the fact that the signals processed are in the form of light
radiation. Photonic integrated circuits are closely related to
electronic integrated circuits, sharing with them the
manufacturing technologies typical of Complementary Metal-
Oxide-Semiconductor fabs. The wavelengths treated are
typically in the near infrared (1300 - 1600 nm), although the
spectrum close to 850 nm is sometimes used. Through a
hands-on experience, the course intends to introduce students
to the use of software platforms commonly used for the design
and simulation of micro- and nano-scale optical devices, the
extraction of their characteristic parameters, and their
subsequent integration into complex photonic circuits.
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Smart roads Part
I

Pratico'

Smart roads, intelligent transportation systems, electric and
driverless vehicles have become an outstanding area of
potentials for industry, research, scientific projects, and career
opportunities. This fascinating course focuses on how smarter
infrastructures, self-monitored environmental systems, better-
managed transportation assets, electric vehicles, and
driverless vehicles can allow having a safer, more efficient, and
more sustainable world. As for the previous years, interesting
Jjob and research perspectives could emerge and be
developed. Devices and systems for monitoring and
maintenance will be addressed. The course includes two parts.
Each part is organised into two units. Students may choose one
part ortwo. UNIT I. Intelligent mobility, intelligent
transportation systems, smart roads, smart cities.
Transportation infrastructures. Analysis and decision-making
techniques and tools (Cost—benefit analysis, multi-criteria
analysis/ ELimination Et Choix Traduisant la REalité, analytic
hierarchy process technique, fuzzy techniques, etc.).
Environmental impacts (noise, pollution). Environmental
impact assessment (European approach, EIA versus strategic
environmental assessment; scoping, Life cycle cost analysis,
etc.). UNIT Il. Project work and report.

35

Smart roads Part
1

Pratico'

UNIT Ill. Sensors, ICT, vehicles, infrastructures, and functions.
Continuous monitoring of transportation infrastructures
(sensors, type, data gathered, pros and cons). Energy
harvesting from transportation infrastructures (types, pros and
cons, potential). Electric vehicles and autonomous vehicles
impact. Information and Communications Technologies
applied to infrastructure assets. UNIT IV. Project work and
report.




Port generations:

Commercial ports are today one of the main pillars of the trade
globalization. The necessity to respond to the ongoing drivers of
the market imposes to ports a dynamic evolution, through
different port generations that involve also the use of emerging
Information and Communication Technologies (ICTs). The

36 | the dynamic 8 Musolino short-course presents the quantitative methods to support
evolution of ports ports’ managers and authorities in the definition of competitive
strategies, starting from the current generation of the reference
port, to respond to the arising forms of port users’ demand. The
methods are based on consolidated topological-behavioural
paradigm of Transportation System Models (TSMs).
The evolution of emerging information and communication
technologies (e-ICTs) has opened the road for developing and
implementing a new paradigm of city logistics called Logistics
o as a Service (LaaS). The short-course presents the combined
Logistics as a role of some emerging ICT components and of the Decision
Servmg (Laa_S): Support Systems (DSSs) in developing and implementing new
37 I\D/I};rgzrgtlac;nirr?tlgi’rr:t 12 Russo/Musolino integrated and dynamic city logistics solutions, which are the

City Logistics
through
emerging ICT

base of LaaS. The methods presented are based on
consolidated topological behavioural paradigm of
Transportation System Models (TSMs). The changes in the
generalized path costs supported by each stakeholder are
explored, and the modifications guided by e-ICTs are analyzed.
The learning process due to the update for within-day and day-
to-day dynamics is detailed and formalized.




Today urban mobility is evolving towards the concept of
Mobility as a Service (MaaS). MaaS allows passengers to use
different transport services as a single option by using a digital
platform. The three main elements of MaaS$S are the design of
customer-centered supply, the sustainable goals, and the

Sustlalinable emerging information and communication technologies (e-
MOb',“ty_aS a ICTs). The short-course presents sustainability as defined by
38 Serwcg. Russo/Rindone | Agenda 2030 with respect to urban passenger transport, then
Dynamic models . .
for agenda 2030 exam/n‘e.s the role of‘ICT/n the development of M?aS ‘
policies formalizing a dynamic model of demand-supply interaction
explicating ICT. Finally, the advanced Sustainable Maa$,
defined S-Maas, is analyzed, evidencing the contribution to
achieving the goals of Agenda 2030. The model is based on
consolidated topological-behavioural paradigm of
Transportation System Models (TSMs).
Fifth generation (5G) systems represent a revolution in the
design of telecommunication networks, by targeting an end-to-
end communication, computing, and networking infrastructure
Network . aimed to support several services with different requirements
programmability in a flexible manner. The course will present the main
39 and Campolo technologies proposed as key enablers for the programmability

softwarization in
5G and beyond
systems

and softwarization of 5G and beyond systems (i.e., software-
defined networking, network function virtualization, object
virtualization, mobile edge computing and edge Al) as well as
their evolution towards upcoming sixth generation (6G)
networks.




The Internet of

Leveraging on the global interconnection of billions of tiny
smart objects, the Internet of Things (loT) paradigm is fostering
the idea of Pervasive Smart Systems (PSSs), where all the data
gathered by different “things” can be analyzed and used to
improve the livability, the safety and the security of the
environment, and to make loT user lives easier. However,
despite the research advancements in recent years, many

40 thlngs for smart Ruggeri open issues still prevent the full realization of such vision. To
Environments . o
meet the requirements of PSSs, telecommunication systems
should deliver significantly high data rates, traffic capacity,
connection density, energy efficiency, as well as small
latencies. During the course the relevant state of the art as well
some cutting edge research issues on this topic will be
presented.
The aim of the course is to deepen the applicability of enabling
) technologies to the productive sectors characteristic of the
Enabling Mediterranean economic system. The context will be Industry
technolggles and 4.0 which represents a disruptive evolution of the "way of
a1 glrf:tj:i?]g%?" ty: M. RUSSo producing"” and which, overcoming sectoral or dimensional

applications and
use case
scenarios

boundaries, allows, thanks to these technologies, to create
interconnections, to strengthen the production chains, to
transform plants and processes and, therefore, the supply
chains, with the superior goal of sustainability, which is the
strategic goal of the millennium.




The course focuses on platooning which is a linking of vehicles
on highways in convoy through wireless communications for
the sake of safer, cleaner and more efficient transportation.

Vehicular Ultra-reliable low-latency inter-vehicular communication
42 Platooning: A Vinel protocols are key enabler for platooning. We explain the state-
Concise of-the of this technology from the vehicular networking
Introduction perspective. We outline open issues in ITS-G5/DSRC and
5G/LTE standards to be resolved in order to support platoons.
We present methodology for the safety evaluation of platooning
formations.
The lecture will aim at providing knowledge about
Life Cycle methodological tools to assess sustainability of products and
Assessment for processes. In particular, a detailed focus will be given to Life
43 theeco-efficiency Mistretta Cycle Assessment, a relevant methodology to support the

and
technological
innovation

European Green Deal and the path toward the decarbonization.
Such a methodology allows to assess the energy and
environmental impacts, by means of a life-cycle approach,
according to the ISO 1040 series standards.




