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Computational skills are advanced skills.



Computational skills are advanced skills.
basic



Knowing what needs to be done

Having the operational skills to do it



Knowing what needs to be done

Having the operational skills to do it

Productive

Zombie

Brain-in-a-Jar



EPFL Extension School

Fully online, with personal support 
Open to everyone, programs accredited (COS) 
Vocational training - heavy focus on application 

exts.epfl.ch 

http://exts.epfl.ch






Why?
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Politics in the Computational Age

“There are two types of politicians: those who know how 
to use Facebook, and those who loose elections.” 

Centralized vs decentralized infrastructure 

E-voting 

Fake vs Real



Artificial Intelligence





https://arxiv.org/pdf/1409.0575v3

2015

Human

Deep Learning

https://arxiv.org/pdf/1409.0575v3


Deep Learning

Esetva et al. Nature Medicine 25 (2019)



Deep Learning - it works

Source: Wall Street Journal

Number of papers 
with “Deep 
Learning” in the 
title or abstract 
(excluding 
preprints)



The Case of Image Recognition

Training requires many 
annotated images

Learning is end-to-end: 
from image to classification

Esetva et al. Nature Medicine 25 (2019)



The Case of Image Recognition

Basic observations: 

1. The more data, the better the outcome. 

Implications: Organizations become data hungry. Who 
has the data, has the power.



The Case of Image Recognition

Basic observations: 

2. The learning is “end-to-end” - i.e. from input layer, to 
output layer, there is nothing else - no expertise. 

Implications: All value is in the data and its labels. There 
is no domain expertise required anywhere else. But we 
do not understand what the network does - it just works.



The Case of Image Recognition

Basic observations: 

2. The learning is “end-to-end” - i.e. from input layer, to 
output layer, there is nothing else - no expertise. 

This is a complete reversal in science and engineering. 
Normally, we first understand something, and then use 
that knowledge to build better tools.



The Case of Image Recognition

Basic observations: 

3. The network is learning on the data it has been given, 
and will only be able to learn patterns from that data. 

If the data is biased, then the network will be biased. We 
are increasingly seeing cases of biased, discriminatory 
algorithms.



The Case of Image Recognition

Basic observations: 

4. Companies like Google, Facebook, etc. are 
increasingly open sourcing their algorithms and 
frameworks (e.g. TensorFlow, PyTorch, etc.) 

The AI software frameworks are accessible to all. It is 
the data that is the limiting factor / competitive 
advantage.



Deep Learning

Domains where deep learning has made substantial 
progress: 

• Image Recognition 
• Natural Language Processing 
• Decision Making in Complex Environments 

These are extremely broad domains, which is why AI is 
suddenly everywhere.



Will AI replace [insert job]? 

No. [insert job] with AI will 
replace [insert job] without AI.





POWER
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Vision 2024: Educate!

In 5 years: 50% of the employable Swiss population 
(2.5M people) shall have basic technological 
competences and some programming skills. 

Everything is in place - it is 100% a question of political 
will.



Digital Education

Thank you!
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