Title: Deep Learning–Driven Design under Dynamic Loads
Leading University: Politecnico di Milano
Co-leading University/ies: NTNU - Norwegian University of Science and Technology
Achievement Category: instructor-paced course
Certification Type: Certificate of Achievement
Subject Area: Digitalization and artificial intelligence, Other
Description:
This hybrid course provides MSc and early-stage PhD students with the knowledge and tools to design lightweight structures capable of withstanding highly dynamic loads. The activity combines physical understanding of dynamic behavior and Fluid–Structure Interaction (FSI) with Deep Learning (DL) techniques for surrogate modeling and structural design. Students will learn how to (i) quantify the influence of FSI on shock-loaded structures and (ii) generate lattice-based metamaterials optimized for energy absorption.

Teaching methods and tools
The course adopts a flipped and challenge-based learning approach designed to require no physical mobility. Indeed, the course is delivered following a hybrid model: sessions are held in-person for local students at the host institution and streamed online for students at partner universities.
Students first complete online micro-lectures and short live sessions to build a common background in Finite Element simulations, deep learning, and dynamic material behavior. Subsequently, the course is divided into two main blocks:
A five-day session  hosted by Politecnico di Milano (in-person for Polimi students, online for others) including focused international lectures, hands-on workshops, and a team challenge involving data-driven structural design and rapid prototyping of lattice metamaterials using 3D printing.
A two-day follow-up seminar series hosted by NTNU (in-person for NTNU students, online for others) featuring international keynotes on AI and metamaterials, AI and blast loading, and PhD short talks from both institutions, fostering cross-university collaboration. 
All sessions are also streamed online for those students attending at universities different from Polimi or NTNU.

Innovative aspects
The initiative promotes innovation through:
· Integration of physics-based and AI-driven modeling approaches.
· Application of DL to both FSI surrogate modeling and lattice structures design.
· Hands-on making sessions for physical validation.
· International co-teaching and peer learning between students from different universities.

Learning Outcomes: 
Upon successful completion of the course, students will have a foundational understanding enabling them to:
a. analyze the dynamic response of lightweight structures under highly transient and shock-type loads, including Fluid–Structure Interaction effects;
b. apply finite element methods to model dynamic structural and FSI problems;
c. understand the principles of deep learning for surrogate modeling of complex dynamic systems;
d. develop data-driven models to approximate structural response under dynamic loading;
e. understand AI-assisted approaches for the design of lattice-based metamaterials for energy absorption.

Entry Requirement: Basic knowledge of structural engineering and introductory programming skills in MATLAB or similar languages are required. Before the in-person sessions, online learning materials will be made available and short live sessions will be held online to provide fundamental concepts on numerical simulations, machine learning techniques, and dynamic loading conditions, in order to align the background level of all participants.
Learning assessment and criteria: 
The evaluation is based on:
· participation and engagement (20%);
· team challenge: technical presentation and final report (50%);
· follow-up activities: short scientific reflection and contribution to discussion (30%).
Successful completion requires active participation (in-person or online) in both the Milan and Trondheim phases. The course awards 4 ECTS and promotes technical competence, creativity, and collaboration in AI-based structural design. The course will be considered successfully completed even in case of absences, provided they do not exceed 30% of the total class hours.
Credit points: 4 CFU
Mode of Learning: hybrid
Language: English
Target group: PhD, MsC
EQF level: 8
Structure: 
· Online part (common to all participants): April 7, 9, 14, 16 — from 2:00 PM to 4:00 PM
· Core course at Polimi: April 20–24 — from 9:00 AM to 6:00 PM
· Core course at NTNU: June 23–24 — from 9:00 AM to 4:00 PM
In this structure, students attend on-site only when lessons are held at their home university, joining remotely for all other sessions.
Places available: 20
Places available per partner university: 
· 8 Polimi
· 6 NTNU
· 6 places are reserved for students from the ENHANCE Alliance. In case of unfilled places or specific needs, these spots will be made available to Polimi and NTNU students.
Application period starts: 19 February
Application deadline: 12 March
Starting date: 7 April March
Ends:  24 June
Admission procedure: For all students from the ENHANCE Alliance (except Polimi students), applications will be submitted via the following form: https://forms.gle/KyauPDpLxKqQF5qH8
Please note that applications are open from February 19 to March 12 at 12:00 PM.
