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Course aims and
expected learning
outcomes

The aim of the course is to develop practical skills in machine learning, artificial
neural networks, and physics-informed neural networks. Students will learn how
to apply these skills and techniques to real-world problems in various branches
of physics.

COURSE CONTENT

Introduction to machine learning (ML) and artificial neural networks (ANN); Notion of supervised
and unsupervised learning; Problem of regression, classification and clustering

e Programming tools; Overview of TensorFlow, PyTorch, and Scikit-Learn

e Data preprocessing

e Regression: linear, polynomial, support vector (SVR), decission tree, random forest

e Classification: logistic, k-nearest neighbors (KNN), support vector machines (SVM), decission tree,
random forest

e Clustering: k-means

e Artificial neural networks

e Dimensionality reduction: principal component analysis (PCA), linear discriminant analysis (LDA),
active subspace method (ASM)

e Applications of ML and ANN in physics

e Physics informed neural networks (PINN)
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Remarks

Student will complete three projects, with two focusing on ML and ANN methods, and the third
involving the application of PINN. Each of the first two projects will be worth a maximum of 30 points,
while the third project will be worth a maximum of 40 points.




