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	Nome: Marco Evangelos
	Cognome: Biancolini
	Italiano: Digital Twins
	Inglese: Digital Twins
	AA: 2025/2026
	CdS:  Ingegneria Gestionale
	Codice: 80300153
	Canale: 
	CFU: 
	Lingua: ENG
	Nome_2: 
	Cognome_2: 
	Italiano_2: 
	Inglese_2: 
	Italiano_3:  
 

	Inglese_3: LEARNING OUTCOMES:
The student will be able to design and implement, on her/his own or acting within a team, a Digital Twin of a multi-physics system using software for data compression and representation obtained from simulations; she/he will be able to draft and present the technical deliverables of the project; the mastering of the basic knowledge for fine-tuning Digital Twins will be a further skill.

KNOWLEDGE AND UNDERSTANDING: 
The course will enable students to contextualize advanced numerical analysis methods within the complex scenarios of Digital Twin representation.

APPLYING KNOWLEDGE AND UNDERSTANDING:
The student will master advanced calculation tools and will gain enough maturity to judge how a multi-physics approach, based on expertise acquired or to acquire, can represent effectively the digital twin of a system.

MAKING JUDGEMENTS: 
During this course the student will have the chance to act on different scenario of industrial design with the aim to identify both the key performance indexes and both the design parameters affecting them. The student will be able to properly combine basic tools and advanced ones toward a sound and engineering approach.

COMMUNICATION SKILLS:
This course addresses the project and team management not only as a theoretical topic but with the practical ongoing activities. Communication skills for properly engage meetings and project presentation will be acquired as well.

LEARNING SKILLS:
The student will interact with external stake holders (industrial and/or academic) that will pose to the teams the design challenges to be faced. The student will learn not only according to traditional classroom activities but also by interacting with external experts so that the approach and the language daily adopted in practical industrial environments will become part of her/his background.

	Italiano_4: 
	Inglese_4: The course of Digital Twins: Modeling and Applications requires a good basic foundation about system modeling, data representation and software development (Python, Matlab).
	Italiano_5: 
	Inglese_5:   This 6-credit course delves into the intricate domain of Digital Twins, examining the integration of real-world and simulated data to redefine system modeling methodologies. The curriculum systematically explores multi-physics applications, employing advanced CAE simulations and sophisticated AI/ML techniques to derive reduced order models. Emphasis is placed on enhancing accessibility for a diverse user base, incorporating principles of information portability and leveraging advanced visualization tools such as Unity and AR/VR. Through in-depth case studies, practical exercises, and project showcases, students gain a profound understanding of Digital Twins' transformative implications across diverse industries. Open to students in management, mechanical engineering, and computer science disciplines, the course facilitates interdisciplinary collaboration, fostering an environment conducive to innovative learning and scholarly engagement.
	Prova scritta: On
	Prova orale: Off
	Valutazione in itinere: Off
	Valutazione di progetto: On
	Valutazione di tirocinio: Off
	Prova pratica: Off
	Prova di laboratorio: Off
	Italiano_6: 

	Inglese_6: The students are evaluated both on team activities (exercises about calculation tools, final project) and both by means of an individual written exam.
Exercises about the calculation tools are evaluated on the basis of a final technical report (including all the assigned tasks, one report for each team).The final project will be evaluated on the basis of the final report and the final presentation (both delivered during the last lesson day by each team). Outcomes of the teams activities will be published in two weeks on the Teams channel of the course. The written exam is comprised of five open questions about course topics. In calculating the final score out of thirty, the team activities account for 50%, and the individual written exam for the other 50%. Results of the written exam will be published in two weeks on the Teams channel of the course.
The exam evaluates the overall preparation of the student, the ability to integrate the knowledge of the different parts of the program, the consequentiality of the reasoning, the analytical ability and the autonomy of judgment. Furthermore, language properties and clarity of presentation are assessed, in compliance with the Dublin descriptors (1. Knowledge and understanding; 2. Ability to apply knowledge and understanding; 3 . Making judgments; 4. Learning skills; 5: Communication skills).
The final vote of the exam is expressed out of thirty and will be obtained through the following graduation system:
Not pass: important deficiencies and / or inaccuracies in the knowledge and understanding of the topics; limited capacity for analysis and synthesis, frequent generalizations and limited critical and judgment skills, the arguments are presented in an inconsistent way and with inappropriate language,
18-20: just sufficient knowledge and understanding of the topics with possible generalizations and imperfections; sufficient capacity for analysis, synthesis and autonomy of judgment, the topics are frequently exposed in an inconsistent way and with inappropriate / technical language,
21-23: Routine knowledge and understanding of topics; ability to analyze and synthesize with sufficiently coherent logical argument and appropriate / technical language
24-26: Fair knowledge and understanding of the topics; good analysis and synthesis skills with rigorously expressed arguments but with a language that is not always appropriate / technical.
27-29: Complete knowledge and understanding of the topics; remarkable abilities of analysis and synthesis. Good autonomy of judgment. Topics exposed rigorously and with appropriate / technical language
30-30L: Excellent level of knowledge and in-depth understanding of the topics. Excellent skills of analysis, synthesis and autonomy of judgment. Arguments expressed in an original way and with appropriate technical language.
	Italiano_7: 
	Inglese_7: Notes on the Teams Channel of the course will be provided at the end of each lessons.
	Italiano_8: 
	Inglese_8: What Is Predictive Maintenance?
Why it matters, how it works, and getting started
https://www.mathworks.com/discovery/predictive-maintenance.html

Functional Mock-up Interface
The leading standard to exchange dynamic simulation models
https://fmi-standard.org/

Digital Twin Consortium
https://www.digitaltwinconsortium.org/glossary/glossary.html 

Ansys Twin Builder
Create and Deploy Digital Twin Models
https://www.ansys.com/products/digital-twin/ansys-twin-builder

Digital Twin Software
Apply advanced analytics and machine learning to reduce operational costs and risks 
https://www.ge.com/digital/applications/digital-twin


	Modalità in presenza: On
	Modalità a distanza: Off
	Italiano_9: 
	Inglese_9: The course consists of classroom lessons and practical hands on. The classroom lessons cover the foundation of the course. The hands on lessons are usually given with a laptop and a projector. During the first part of the course hands-on the practical activity can be done individually or as a team, during the second part each team will work at its own project but during the hands-on sessions all the students will engage to contribute on all the projects.
	Italiano_10: 
	Inglese_10: 

Credits are gained both on classroom and hands on hours and both during the individual/team activities.
	Group1: Scelta2
	Group2: Scelta4


