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TEACHING METHODOLOGY

The course combines:

- Hands-on sessions using computational tools
- Applied projects

- Independent student work

LEARNING OBJECTIVES OF THE SUBJECT

This course will reinforce, via practical projects in data science, the knowledge and skills acquired in the Q1 courses Applied statistics
& uncertainty quantification and continuum mechanics and the Q2 courses Machine learning & artificial intelligence and Optimization.
The projects will be motivated by real-life engineering or science projects which, in many cases, may use knowledge and tools
obtained in the remaining, computational-mechanics-based courses. The students will carry out a total of 4 projects.

STUDY LOAD
Type Hours Percentage
Self study 80,0 64.00
Hours large group 45,0 36.00

Total learning time: 125 h
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CONTENTS

Project I. Advanced statistics and uncertainty quantification.

Description:
Using advanced statistics and uncertainty quantification for real-world data. Implement a simple machine learning model for
decision-making.

Full-or-part-time: 19h
Guided activities: 7h
Self study : 12h

Project II. Automatic constitutive model discovery.

Description:
By using optimization techniques, automatically learn the parameters of a phenomenological constitutive model for fracture
mechanics.

Full-or-part-time: 19h
Guided activities: 7h
Self study : 12h

Project III. Real time computational modelling using machine learning.

Description:
Creating a machine learning based surrogate model for real time simulation in computational mechanics.

Full-or-part-time: 38h
Guided activities: 14h
Self study : 24h

Project IV. Physics-informed neural networks.

Description:
Project IV. Developing a Physics-Informed neural network for modelling hyperelasticity.

Full-or-part-time: 38h
Guided activities: 14h
Self study : 24h

Evaluation session.

Description:
Evaluation session.

Full-or-part-time: 11h
Guided activities: 3h
Self study : 8h
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GRADING SYSTEM

- Practical assignments: 90%
- Participation and activities: 10%
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