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Do 
Neural  Networks

Dream of 
Semantics?
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Chapter 1

Prof. Dr. Harald Sack

Arthur C. Clarke, 
Profiles of the Future  (1973)

“Any 
sufficiently advanced 

technology is 
indistinguishable

from magic.”
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https://money.cnn.com/2017/03/03/technology/google-breast-cancer-ai/
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https://www.wsj.com/articles/google-ai-beats-doctors-at-breast-cancer-detectionsometimes-11577901600
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http://www.telegraph.co.uk/science/2017/10/18/alphago-zero-google-deepmind-supercomputer-learns-3000-years/
http://www.telegraph.co.uk/science/2017/10/18/alphago-zero-google-deepmind-supercomputer-learns-3000-years/
http://www.telegraph.co.uk/science/2017/10/18/alphago-zero-google-deepmind-supercomputer-learns-3000-years/
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https://www.christies.com/features/A-collaboration-between-two-artists-one-human-one-a-machine-9332-1.aspx
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https://www.technologyreview.com/s/613899/machine-learning-has-been-used-to-automatically-translate-long-lost-languages/
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…
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Chapter 2

Prof. Dr. Harald Sack

Alexandre Dumas, 
Ange Pitou, Vol. 1,

 (1854)

“Nothing succeeds
like success.”
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Cognitive Computing - The MARK 1 Perceptron 
(Rosenblatt, 1957)

weight update

error
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Chapter 3

Prof. Dr. Harald Sack

Terry Pratchett, 
Night Watch (2002)

“90% of most 
Magic merely consists

of knowing
one extra fact.”
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shallow                     deep

http://image-net.org/challenges/LSVRC/
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Chapter 4

Prof. Dr. Harald Sack

Immanuel Kant,
General Natural History 

and Theory of Heaven (1755)

“Creation
is never complete.

It sarted once,
but it will never stop.”



https://junyanz.github.io/CycleGAN/images/teaser_high_res.jpg


https://junyanz.github.io/CycleGAN/images/teaser_high_res.jpg




https://junyanz.github.io/CycleGAN/
https://junyanz.github.io/CycleGAN/
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https://github.com/jantic/DeOldify
https://github.com/jantic/DeOldify


https://arxiv.org/pdf/1609.04802.pdf


https://arxiv.org/abs/1612.03242
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https://www.theverge.com/2016/12/23/14069382/ai-music-creativity-bach-deepbach-csl
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http://www.youtube.com/watch?v=CNNmBtNcccE
https://www.youtube.com/watch?v=CNNmBtNcccE


29

●
●
●
●
●
●
●
●

What Deep Learning has achieved so far
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Chapter 5

Prof. Dr. Harald Sack

Neil Gaiman,  
The Invisible Labyrinth 

(1990)

“First rule
of magic: 

Don't let anyone know 
your real name.” 



Artificial Intelligence and Machine Learning

Artificial Intelligence

Machine Learning
Reasoning

NLP

Planning

Supervised
Learning

Unsupervised
Learning

Reinforcement
Learning

Deep Learning
(Neural Networks)
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The Universal Categories - Aristotle (384–322 BC)
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Calculemus!

Calculus Ratiocinator - Gottfried Wilhelm Leibniz (1646-1716)

The only way to rectify our 
reasonings is to make them as 
tangible as those of the 
Mathematicians, so that we can 
find our error at a glance, and 
when there are disputes among 
persons, we can simply say: 
Let us calculate [calculemus], 
without further ado, to see who is 
right.
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Begriffsschrift - Gottlob Frege (1848-1925)
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https://www.flickr.com/photos/x-ray_delta_one/4128131032
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From Linked Data to Knowledge Graphs 



Semantic & 
Exploratory 
Search

Recommender 
Systems

Question 
Answering

Data 
Integration

Visualizations

http://scihi.org
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Chapter 6

Prof. Dr. Harald Sack

Robert A. Heinlein, 
The Moon is a Harsh 

Mistress (1966)

“There ain’t
no such thing

as a free lunch.” 
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https://commons.wikimedia.org/wiki/File:Osten_und_Hans.jpg


https://arxiv.org/abs/1612.03242


https://arxiv.org/abs/1612.03242
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http://t2i.cvalenzuelab.com/


http://t2i.cvalenzuelab.com/


http://t2i.cvalenzuelab.com/


http://t2i.cvalenzuelab.com/
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http://t2i.cvalenzuelab.com/




49

Chapter 7

Prof. Dr. Harald Sack

Alexandre Dumas, 
The Three Musketeers, 

(1844)

“All for one, 
one for all, 

that is our motto.” 
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http://scihi.org/
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https://w.wiki/CTJ
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https://medium.com/@ahmed_elgammal/the-shape-of-art-history-in-the-eyes-of-the-machine-6c9090257263


57 http://scihi.org/

http://scihi.org/
https://wikiview.net/


Take Home Messages:
●

●

●

●

●



(Long Term) Goal
●

(Short Term) Goals
●
●

…



otherwise:

“All those moments will be lost in time, 
 like tears in the rain.” (Ridley Scott, Bladerunner, 1982)

mailto:harald.sack@fiz-karlsruhe.de
https://twitter.com/lysander07

