Summer School in Reduced-order

Presentation, objectives and target audience

The 1st Summer School on Reduced-Order and Data-Driven Models
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Invited Lecturers

1 Irene Vignon-Clementel (INRIA, France)

Two short courses will be given in the following content:
“3D and reduced order models of blood flow: the
challenges of patient-specific simulations” and “Deep-
learning and mechanistic models complementarity: a few
hemodynamics applications”. Keywords: CFD, 0D models,
POD, model coupling, parameter estimation, sensitivity
analysis, unknown mechanism modeling, synthetic vs

patient geometry, model speed-up.

Stefania Fresca (Politecnico di Milano, Italy)

“Deep learning-based reduced order models for
parametrized PDEs" Deep-learning based ROMs
for PDEs, applications in cardiac electrophysiology,
computational mechanics and fluid dynamics.
Keywords: scientific machine learning, reduced order
modeling, neural networks, parametrized PDEs, life

science applications.

Cristobal Bertoglio (University of Groningen, The
Netherlands)

“Deep learning-based reduced order models for
parametrized PDEs" Deep-learning based ROMs
for PDEs, applications in cardiac electrophysiology,
computational mechanics and fluid dynamics.
Keywords: scientific machine learning, reduced order
modeling, neural networks, parametrized PDEs, life

science applications.

Mathias Peirlinck (TU Delft, The Netherlands)

“Automated Model Discovery: A Hands-on programming
experience”. Brief history of constitutive modelling;
Introduction to constitutive neural networks; Overview
of mechanical testing; Automated model discovery for
biological systems; Hands-On Programming Experience.
Keywords: automated model discovery, constitutive

| neural networks, mechanical testing.

Julia Camps (University of Oxford, United Kingdom)

“Digital twins in cardiology: Bridging Mechanistic
Modeling and Clinical Data for Personalized Medicine”.
Fundamental principles mechanistic modelling and
simulation in digital twins; role of Ai physics informed
ML; challenges in biological digital twins; hands-
on creation of electrophysiology simulations and
digital twin creation. Keywords: Phenomenological
models, Bayesian inference, Modelling and simulation,
Electrocardiogram, Digital twins, Jupyter notebooks,
Python

Miquel Aguirre (Universitat Politécnica de Catalunya &
CIMNE, Spain)

“Towards real time modelling of endovascular device
deployment”. Introduction to endovascular devices; high
fidelity models of endovascular deployment using open-
source software; non-intrusive reduced order modelling;
patient parametrization Keywords: beam modelling;
corotational models; signed distance fields; non-intrusive
reduced order modelling; contact mechanics; patient-specific

geometry parametrization.

Pedro Diez (Universitat Politécnica de Catalunya &
CIMNE, Spain))

“Linear and nonlinear dimensionality reduction in
biomedical applications” Keywords: kernel Proper
Orthogonal Decomposition; dimensionality reduction
techniques; Principal Component Analysis; Reduced

Basis approaches.

Stéphane Avril (Mines Saint-Etienne & Inserm, France)

“Digital twins in cardiology: Bridging Mechanistic
Modeling and Clinical Data for Personalized Medicine”
Fundamental principles mechanistic modelling and
simulation in digital twins; role of Ai physics informed
ML; challenges in biological digital twins; hands-
on creation of electrophysiology simulations and
digital twin creation. Keywords: Phenomenological
models, Bayesian inference, Modelling and simulation,
Electrocardiogram, Digital twins, Jupyter notebooks,
Python.
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Figueres, the birthplace of Salvador Dali and home to the Dali
Museum, is the capital of the Alt Emporda region which hosts
the northern stretch of Costa Brava and the eastern most tip
of the Spanish Pyrenees. Located 140 km north of Barcelona,
Figureres is well connected by train (TGV, AVE), bus and priva-

te car (Autopista AP-7) to Barcelona, Madrid, Lyon and Paris.
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