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The course introduces Artificial Intelligence (AI) and Machine Learning (ML) 

techniques for Finite Element Method (FEM) analysis of materials and 

structures. It focuses on integrating data-driven and physics-informed models 

into numerical simulations using OpenSeesPy, with applications in material 

modelling, inverse problems, surrogate modelling, optimization, and reliability 

assessment. 

Topics: 

Basics: machine learning, regression, classification and cross-validation. 

Support Vector Machines and Kernels: theory and applications to failure of 

structural elements. Neural Networks and physics-informed loss formulations. 

Optimization algorithms and Surrogate models. Data-Driven constitutive 

modelling and inverse-FEM. Equilibrium bifurcation paths determination. 

Uncertainty quantification and reliability assessment. Bayesian Networks and 

Inverse Identification. Advanced applications: AI-driven models, generative-

AI, and Quantum Computational Mechanics. 

Data o periodo previsto 

Marzo - Maggio 2026 

Numero di ore totali 

24 

CFU proposti 

 

3 

Modalità di erogazione 

In presenza 

 

Da restituire compilato in ogni sua parte a phd.dist@unina.it entro il 30 novembre 2025. 
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