DOCENTE 1 DOCENTE 2

Eventuale curriculum di

Eventuale curriculum di  Obbligatori  Verifica

Denominazione inseghamento Descrizione e . e . . Periodo erogazione Cognome Cognome
riferimento 1 riferimento 2 a finale
Objective : to develop written and oral communicative competence in terms of appropriacy, fluency and accuracy.
Assessment : The approach is a combination of continuous assessment and end of course exam. Formative assessment
. , ) ( assessment for learning) tasks will be assigned throughout the course in the form of homework assignments or . . . . . ,
Academic and professional English - Module 1 projects. These account for part of the students’ individual study efforts that enable them to earn the credits 32 S No No S S L-LIN/12 1 year period NUzzO Giuseppina
connected to each teaching hour. The “end of course” summative assessment ( assessment of learning) certifies that all
the minimum course requirements have been met.
Objective : to enhance written and oral communicative competence in terms of appropriacy, fluency and accuracy.
Assessment : The approach is a combination of continuous assessment and end of course exam. Formative assessment
. , ) ( assessment for learning) tasks will be assigned throughout the course in the form of homework assignments or . . . . ,
Academic and professional English - Module 2 projects. These account for part of the students’ individual study efforts that enable them to earn the credits 28 S No No comune No S L-LIN/12 1 year period NUzzO Giuseppina
connected to each teaching hour. The “end of course” summative assessment ( assessment of learning) certifies that all
the minimum course requirements have been met.
Advanced Course in Numerical Models for Engineering on GPU
v urse in i 'Devices gineening GPU architecture, memory model, programming languages 12 No Si No INGEGNERIA INFORMATICA No Si ING-IND/31 MAG-GIU CHIARIELLO Andrea Gaetano
. . Professional graphical development environment for data acquisition, processing and management: introduction
Advanced Course on LabView Virtual Measurement ) . . ’ - o . . .
Instrumentation paradigm of the graphical programming language, use of cycles, data structures, decision structures; data acquisition 12 Si Si Si No No ING-INF/07 GEN-FEB D'AVANZO GIOVANNI
modules, drivers and virtual instrument libraries.
Machine Learning Basics; difference between Machine Learning and Deep Learning; focus on Neural Networks for . . . .
Advanced Deep Learning Skills ! Ing Basics; di We ! ing p -earning; focus on Teu W 12 i i No No i ING-INF/05 GIU-LUG ESPOSITO Antonio
Deep Learning (recurrent, convolutional, LSTM) and use of Python libraries for their implementation
This course provides an in-depth analysis of aeronautical certification rules with a specific focus on sustainability. It ING-IND/03
Aeronautical Certification Rules and Sustainable Aviation examines the regulatory framework governing new aircraft certification, environmental impact assessment, and ING—IND/O4'
Technologies technological innovations in green aviation. The course also addresses the challenges associated with hydrogen and 12 Si Si Si INGEGNERIA AEROSPAZIALE | Ingegneria Aerospaziale No No ING-IND/06' DI PALMA LUIGI
electric propulsion, as well as synthetic aviation fuels, preparing students to contribute to the evolution of sustainable ING-IND/07’
aircraft design and certification.
In the field of Electrical Power Systems, traditionally, Supply Reliability (SR) and Voltage Quality (VQ) have been treated
separately, both by the scientific and technical community. Nowadays, this distinction is no longer relevant: sensitive
At the Border between Reliability and Voltage Quality in Electrical | users, who use increasingly advanced technologies, suffer from VQ problems related to short interruptions and voltage . . . CONVERSIONE
Power Systems drops, as well as SR problems related to long interruptions. The implementation of the Smart Grid paradigm could be 12 S S S DELL'ENERGIA No No ING-IND/33 | SEMESTRE LANGELLA Roberto TESTA ALFREDO
strongly influenced by the ever-increasing presence of sensitive loads, a presence that makes it of the utmost
importance to reduce the probability and consequences of SR and VQ problems, in an integrated vision.
The circular economy considers a transformative economy that redefines production and consumption patterns,
inspired by the principles of ecosystems and restorative by design, that increases resilience, eliminates waste and
Circular Economy creates shared value through greater circulation of material and immaterial flows. This concept highlights the key 12 Si Si Si No Si ING-IND/35 Il SEMESTRE MARINO Alfonso
drivers of the paradigm: resource efficiency, sustainable economic growth, environmental protection and social
development.
Crash phenomena of transportation systems: structural impact . . . . . . . . . . .
. Description and analysis of case studies concerning the crash behavior of vehicles 12 Si Si Si INGEGNERIA MECCANICA No Si ING-IND/14 SETT LAMANNA Giuseppe
and occupant protection
The course, organized by the Doctorate School in Polytechnics and Basic Sciences, is mandatory.Data are now
recognized as a major organizational resource to be attained and managed like other assets such as land, labour and
capital. The ability to structure, access, manage and leverage this valuable resource is becoming more and more critical
to all organizations, large or small, public or private. This course is designed to present the fundamental concepts and
Data Management theories in data management, in order to promote their application to research activities and professional practice. An 12 Si No No Si No ING-INF/05 Il Semester VENTICINQUE Salvatore
examination of Database Management Systems, database architectures, the role of data in decisional processes and
the processes that guide the data lifecycle will be a focus of the course. Due to the importance of personal data in
scientific research, it is mandatory to include in the course the main concepts about personal data protection
regulation.
The course aims to introduce the fundamentals of functional analysis, with particular reference to the theory of .
Elements of Functional Analysis for Engineering . . - Y - P y 12 Si No No No No ING-INF/02 MAR SOLIMENE Raffaele
integral equations and their discretization.
Fiber-opti f i tal, bi ical tructural face Pl R PR . Fl i .E t . Pl i
iber-optic sensors for environmental, bl.omedlca , and structural |Surface asmon Resonance (S ) basesi sensors. Fluorescence blose'nsor.s vanescent wave sensors. Planar waveguide 12 i i i INGEGNERIA ELETTRONICA No No ING-INF/01 | SEMESTRE MINARDO Aldo CENNAMO Nunzio
monitoring applications biosensors. Distributed optical fiber sensors based on Brillouin, Rayleigh and Raman scattering.
Open and ducted rotors - Introduction: classification and applications, velocity triangles, characteristic curves. Axial
moment theory: actuator disk model, Betz-Joukowsky limit Generalized moment theory: equations of motion,
Fundamentals of fluid dynamics of open and ducted rotors correction factors for blade tip losses. Blade-element theory: aerodynamic forces, flow and metallic angles, local 12 Si Si Si INGEGNERIA MECCANICA No No ING-IND/08 GIU-LUG BONTEMPO RODOLFO
expressions for axial thrust and torque. Blade-Element/Momentum Theory: solution algorithm, empirical corrections.
Design: evaluation of the radial chord distribution and the blade twist angle using the Betz and Glauert models.
. . . . The course provides the tools to quickly create a geometric model in a 3D CAD environment and exploit the parametric . .
Geometric Modeling and Parametric Calculation nature of the model obtained to perform CAD-CAE Design Scenarios with an Optimization perspective. 12 Si No No No Si ING-IND/15 SETT GERBINO Salvatore
Study and simulation of the behavior of composite material structures subjected to impact damage through numerical
Impact damage tolerance and resistance of composite structures y P apbrosches ) P 8 8 12 i No No  |INGEGNERIA AEROSPAZIALE No i ING-IND/04 FEB-MAR ACANFORA VALERIO
) ) o The course describes the main problems that arise from the combined use of electromagnetic devices in the industrial . . CONVERSIONE .
Industrial Electromagnetic Compatibility field, the methods for the characterization of interferences and the techniques for their reduction. 12 No St St DELL'ENERGIA No St ING-IND/31 | SEMESTRE FORMISANO Alessandro
The aim of the course is to provide students with the basics of maintenance approaches in modern production systems
adopted by the emergence of new technologies. The program begins with some references to classic maintenance DA CONCORDARE CON
Maintenance management in smart manufacturing systems techniques, followed by the introduction of failure analysis techniques, such as FMEA/FMECA and Fault tree analysis. 12 Si Si Si INGEGNERIA MECCANICA No No ING-IND/17 LI STUDENTI CATERINO MARIO
Finally, the most recent maintenance approaches will be explored (Condition base Maintenance and predictive
maintenance).
The course aims to introduce microwave imaging as a non-invasive diagnostic technique in medicine. First, the
. . . , . . . ) [INF-02/A —
theoretical foundations and methods for solving the inverse problem underlying this technique will be presented. C .
Microwave medical diagnostics Some examples of microwave medical diagnostics will then be presented in detail, highlighting their specific potential 12 Si Si Si INGEGNERIA ELETTRONICA Ingegneria Elettronica No Si | ttampl SCAPATICCI ROSA
and limitations compared to the diagnostic techniques currently in use. e erg:;agn
Numerical Methods Applied to Aerospace Engineering: The The aim of the course is to provide the theoretical and numerical tools (CFD) to be applied to obtain the aerodynamic
. . . ' performance of various aircraft configurations, from those used by General Aviation to modern Supersonic Civil 12 Si Si Si INGEGNERIA AEROSPAZIALE No No ING-IND/06 GIU PEZZELLA Giuseppe
Solution of Aircraft Flow Fields )
Transportation.
N ical Methods for High F Elect i The course aims to introduce the fundamentals of numerical methods for solving problems in electromagnetics. In
umericat viethods o; Iﬁ ﬁrequency ectromagnenc particular, the fundamentals of the method of moments, FEM and FDTD will be provided. Emphasis will be placed on 12 Si Si Si INGEGNERIA ELETTRONICA Ingegneria Elettronica No No IINF-02/A Cuccaro Antonio
pplications the application of numerical methods for electromagnetic simulation in biomedical contexts.




The course will cover the techniques for solving inverse problems, nonlinear algebraic systems, ordinary differential

Numerical Methods for Nonlinear and/or Differential Models . e . .
equations and partial differential equations.

The course aims to introduce students to ill-posed problems. It provides an up-to-date overview of different methods

Numerical methods for solving ill-posed problems for their solution following a rigorous mathematical approach.

The course deals with the techniques of numerical interpolation, numerical quadrature and derivation, the techniques

Numerical Models and Methods for Engineering of solving linear systems with both direct and iterative methods.

Linear equation solutions and systems: direct and iterative solutions. LU decomposition, Eigen decomposition, QR
decomposition, singular value decomposition. Introduction to the Python language, numerical libraries, state of the art.
Introduction to high-performance computing.

Numerical Models and Methods for Engineering, Linear Algebra
and Numerical Libraries

The course introduces the most widespread methodologies in the engineering field and the related physical-

Numerical simulation of turbulent flows mathematical modeling for the numerical simulation of turbulent flows.

The course aims to illustrate the formulation of optimal design problems and inverse problems of engineering interest
and to present the main methods for their solution, introducing deterministic and stochastic algorithms for
optimization, including methods based on machine learning.

Optimization methods

The course aims to develop knowledge and aptitude for solving problems related to the management of industrial
Optimization Methods for Industrial Production Management production using exact mathematical methods. In particular, the topics covered are: (i) optimization problems; (ii) the
Simplex; (iii) Minimum Path Problem and resolution methods; (iv) Integer Linear Programming.

The course analyses the mathematical models underlying many physical phenomena of interest for engineering,

Partial Differential Equations: Applications for Engineering proposing their classification in terms of differential equations, and discussing the most common resolution methods.

The course, organized by the Doctorate School in Polytechnics and Basic Sciences, is mandatory. The course focuses on
patenting principles, practices and strategies in the processes of intellectual property management and enhancement
and technology transfer at national and international level. The lessons aim to promote the exploitation of research
results through the protection of Intellectual Property (IP), providing tools and methods on procedural forms and steps
to structure patent applications. Specifically, they will concern the principles of Intellectual Property protection, patent
submission and evaluation procedures, information on how to retrieve data on existing patents (anteriority search) and
the necessary bibliographical tools.

Patent as an Inventive Research Activity

Petri Nets is a formal language introduced in 1962 in the PhD thesis of Carl Adam Petri. Starting from this date, they
proved their capability of modelling both discrete and continuous systems, being able to create a wide scientific
literature, a meaningful set of industrial applications and the consequent releasing of a huge number of tools for their
modelling and analysis.

Using Petri Nets, it is possible not only to obtain qualitative information on the modelled system as liveness, presence
of deadlock and stability but also to get quantitative information as the probability of staying into a particular state of
the system.

Up to now, Petri Nets are an assessed modelling formalism that can be used by the scientists to model the system
Petri Nets and their applications in science and engineering under their study. Since their introduction, different variants and dialects of such a formalism have been introduced to

raise the expressive power and to ease the modelling task. Among such derived formalisms: the Generalized Stochastic
Petri Nets (where activities can cost stochastically distributed times), the Fluid Stochastic Petri Nets (where resources
can be continuous as well as discrete) and the Stochastic Well-formed Nets (adding “colours” to the tokens).

The objective of the course is twofold. On one hand, it introduces such this formalism since its mathematical
foundations showing both the syntax and the semantics of the language as well as the main methods for the qualitative
and quantitative analysis. On the other hand, it fills the gap between theory and practice of the application showing
pragmatic application cases of the formalism in different aspects of science and engineering: from the security of
computer-based systems to performance of industrial plants, to the modelling of continuous physical phenomena.

Point-of-care Tests via Optical Biosensors for Medicine Point-of-care Tests via Optical Biosensors for Medicine
The Course provides students with the main tools for the optimization of power electronics architectures for energy
harvesting systems, with particular reference to energy harvesting from vibrations. In particular, the course is dedicated
to the analysis and optimization of Passive AC/DC Converters with related Maximum Power Point Tracking Techniques,
of Architectures and Control Techniques for the emulation of optimal impedance, of Architectures and Control
Techniques for the application of Mechanical Tuning by Electrical Way. The course also provides the main notions for
the numerical simulation of power electronics architectures for energy harvesting systems in the PSIM-LTSPICE
environment

Power Electronics and Optimization Techniques for Energy
Harvesting Systems

The course provides students with specific knowledge on the main stand-alone and grid-connected architectures, on
topologies, static and dynamic modeling and control techniques of switching converters for photovoltaic applications,
on the guidelines for the optimization of the most used Maximum Power Point Tracking techniques.

Power electronics for photovoltaic applications

The course deals with the optimization techniques in the manufacturing field. The challenging elements in these
contexts are the need: (i) to analyze a large set of parameters to understand, under a stochastic
variability, their influence on assigned key performance indicators (KPls); (ii) to represent (plot) with several tools these
rela,onships; (iii) to figure out the hidden rela,onships among the collected data; (iv) based on (iii), to enhance the
procedure on how to automatize the learning curve to predict the behavior of KPls; (v) to speed up the whole analysis
to reach the optimal solution.

Research and Development in Smart Manufacturing

Residual Strength of Composite Material Structures Subjected to | The proposed course addresses the issues associated with low-velocity impact phenomena and the evaluation of the
Low Velocity Impact Phenomena residual strength of damaged components.

Il corso fornisce conoscenze e competenze nell’utilizzo di strumenti HW/SW per la ricostruzione di modelli 3D mediante

Reverse Engineering for Additive Manufacturing and simulation Putilizzo di tecniche di RE (laser scanning e fotogrammetria).

The course offers the essential elements for a basic understanding of the phenomena, methods and tools involved in
satellite positioning problems, and provides the design elements and mathematical models relating to operational
GNSS systems (GPS, GLONASS, NAVIC/IRNSS, QZSS) and those under completion (COMPASS, Galileo).

Satellite navigation and GNSS systems

Methods and models for extracting information from data and basic concepts of learning from a statistical point of

Statistical Learning view

Structural Design with Composite Materials Design and verification of composite material structures through numerical approaches

The course introduces the fundamental principles and practical applications of structural health monitoring using
guided ultrasonic waves, with a combination of theory and experimental activities. The theoretical part explores the
Structural Health Monitoring (SHM) in Advanced Composite propagation of guided waves, the use of sensors and techniques for damage diagnosis and localization, while the
Structures practical part includes tests on real structures using advanced instrumentation. The course aims to develop skills useful
for designing and applying SHM systems in different industrial sectors, promoting a multidisciplinary and innovative
approach.

The Course provides students with the tools for the modeling and the basic analysis of energy harvesting systems, with
particular reference to energy harvesting from vibrations. The first part of the course is dedicated to the circuit
modeling of energy harvesting systems from vibrations of both “low power” type (electromagnetic and piezoelectric)
and “high power” type (shock absorbers for automotive applications). The second part of the course is dedicated to the
introduction of the theoretical foundations of the main techniques for maximizing the power extracted from
harvesters: mechanical tuning and electrical tuning. The course also provides the main notions for the numerical
simulation of energy harvesting systems in the PSIM-LTSPICE environment.

Theoretical Foundations and Circuit Modeling of Energy
Harvesting Systems
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To be agreed with the

INGEGNERIA INFORMATICA No Si IINF-05/A .
interested students

DA CONCORDARE CON

INGEGNERIA ELETTRONICA No Si ING-INF/01 GLI STUDENT]

CONVERSIONE DA CONCORDARE CON

DELL'ENERGIA No St ING-IND/31 GLI STUDENTI
CONVERSIONE . DA CONCORDARE CON
DELL'ENERGIA No S ING-IND/31 GLI STUDENTI
INGEGNERIA AEROSPAZIALE | INGEGNERIA MECCANICA No Si IIND-03/B Sett - Ott 2024
INGEGNERIA MECCANICA No Si ING-IND/14 GIU-LUG
INGEGNERIA MECCANICA No Si ING-IND/15 GIU-LUG
INGEGNERIA AEROSPAZIALE No Si ING-IND/05 GIU-LUG
No Si ING-INF/03 MAG-GIU
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DE STEFANO

FORMISANO
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FORMISANO

CAPECE

MARRONE

STAMPONE

COSTANZO

COSTANZO

Franciosa

DE LUCA

GRECO

PONTE

DI GENNARO

ACANFORA

PERFETTO

COSTANZO

Andrea Gaetano

Maria Antonia

Andrea Gaetano

Andrea Gaetano

Giuliano

Alessandro

Marcello

Alessandro

Assunta

Stefano

EMANUELA

LUIGI

LUIGI

Pasquale

Alessandro

ALESSANDRO

Salvatore

GIOVANNI

VALERIO

DONATO

LUIGI

Arcadio

GERBINO

Francesco

Salvatore
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