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Mechanics goes data – between
opportunities and overload



The Challenge: Structural Health Monitoring
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Interdisciplinary Research Requires Interdisciplinary Teaching

Interdisciplinary teaching must explain linkages:
What do these disciplines have in common?

Mechanics Numerics Machine
Learning

Uncertainty
Quantification& & &

Specialist competences



Open Sourced Intelligence & Research Software Engineering

Source: https://www.semianalysis.com/p/google-we-have-no-moat-and-neither

We are quit 
successful at the 

moment

… but will we be in 
future?

https://www.semianalysis.com/p/google-we-have-no-moat-and-neither


Open Sourced Intelligence & Research Software Engineering

Source: https://www.semianalysis.com/p/google-we-have-no-moat-and-neither

Methodological competence

Nowadays required by

who is funding projects like

https://www.semianalysis.com/p/google-we-have-no-moat-and-neither


Machine Learning

“A bouquet of methods that have been 
developed during the past decades”

Bachelor
§ Statics
§ Mechanics of materials
§ Dynamics

Master
§ Continuum, Solid & Fluid 

Mechanics
§ Finite Elements (Numerics)

Starting Point: Mechanical and Civil Engineering Curricula

Neu
ral

 ne
tw

ork
s

Op
tim

iza
tio

n

Reduced
Order M

odeling

Classification

Bayesian M
L



Constructive Alignment

Constructive
Alignment

Learning 
Outcomes

Teaching and
Learning 
activities

Assessment

Self-reflection:
§ What are we 

actually doing?
§ Who and what 

do we need?

Source: John Biggs, Enhancing teaching through constructive alignment, in: Higher Education 32 (1996), 347–364.



Constructive Alignment Computational Engineering



Constructive Alignment Computational Engineering
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Interdisciplinary linkage
§ Constitutive modeling with neural 

networks
§ Physics-informed neural networks

Research-Led Learning:
Master Course Data-Driven Material Modeling

Introduction to 
§ Continuum Mechanics
§ Finite Elements
§ Machine Learning

You might have already 
heard about it – 

anyways, here you get 
a condensed overview

Basically learned all you 
need before – now it’s all 

about innovative 
combinations!
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§ 0.25 – 1 ECTS
§ Coding on Jupyterhub
§ Exchange of materials 
§ Learning in communities (lab)

https://ki4all.gitlab-pages.rz.tu-
bs.de/hub/content/index.html 

Microcredits KI
4 ALL

https://ki4all.gitlab-pages.rz.tu-bs.de/hub/content/index.html
https://ki4all.gitlab-pages.rz.tu-bs.de/hub/content/index.html


Microcredits for Machine Learning

interdisciplinary 
lectures, seminars

§ constantly expanding 
library of small 
programming 

projects 
(microcredits)

§ knowledge exchange 
in communities

continuous 
integration of 

microcredentials into 
curricula

early introduction of 
Jupyterhub as central 

coding platform

development of microcredits for machine learning
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Flipped 
classroom 

(lab)



1. Learning from didatics of 
mathematics: Roadmap “Teaching in 
Computational Engineering”?

2. The conflict between teaching for 
industry or science fades in 
interdisciplinary research & teaching

Summary

Machine Learning & Didactics

“A bouquet of methods that have been 
developed during the past decades.”


