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Schedule

12:00 h Introduction

12:10 h Presentation by Auris-E Lipinski: 
On artificial intelligence and the technologies that supposedly amount to it 

13:10 h Discussion
13:40 h Pause

13:50 Presentation by Kristina Georgieva: 
Using evolutionary algorithms for neural network generation

14:20 h Discussion
14:50 h Pause

15:00 h Presentation by Alexander Mankowsky: 
Mor(e) on: Why AI seems to be indicating a need for Magic in Society.

16:00 h Discussion
16:30 h Pause

16:40 h Discussion of all presentations



On artificial intelligence and the technologies that supposedly 
amount to it

Very often “artificial intelligence” is being used synonymous 

with “artificial learning methods”.

Artificial Intelligence Approaches:

• Symbolic (GOFAI)

• Bayesian networks

• Deep learning



Artificial Intelligence Approaches



https://hackernoon.com/state-of-dev-c609cc12084b



https://medium.com/politics-ai/an-overview-of-national-ai-strategies-2a70ec6edfd

Canada was the first country to release a national AI strategy. 

Detailed in the 2017 federal budget, the Pan-Canadian Artificial 

Intelligence Strategy is a five-year, C$125 million plan to invest in AI 

research and talent. The strategy has four goals:

(1) increase the number of AI researchers and graduates, 

(2) establish three clusters of scientific excellence, 

(3) develop thought leadership on the economic, ethical, policy, and 

legal implications of AI, and (4) support the national research 

community on AI.

On artificial intelligence and the technologies that supposedly 
amount to it

https://www.cifar.ca/assets/pan-canadian-artificial-intelligence-strategy-overview/


https://medium.com/politics-ai/an-overview-of-national-ai-strategies-2a70ec6edfd

On artificial intelligence and publishing of official governmental strategies



Articificial Intelligence approaches

Symbolic (GOFAI)



Haugeland´s “claims essential to all GOFAI theories”

1. our  ability  to  deal  with  things  intelligently  is  due  to  

ourcapacity to  think  about  them  reasonably  (including  sub-

conscious thinking); and

2. our capacity to think about things reasonably amounts toa faculty 

for internal “automatic” symbol manipulation.

Paraphrased: 

[O]ur ability  to  deal  with  things  intelligently  is  due  to  our faculty 

for internal “automatic” symbol manipulation.



Articificial Intelligence approaches

Symbolic (GOFAI)



Articificial Intelligence approaches

Bayesian networks

A probabilistic graphical model 

(a type of statistical model) 

that represents a set of variables and their 

conditional dependencies 

via a directed acyclic graph (DAG). 

directed acyclic graph (DAG):

A topological ordering of a directed acyclic graph: every edge

goes from earlier in the ordering (upper left) 

to later in the ordering (lower right). A directed graph is 

acyclic if and only if it has a topological ordering.

https://en.wikipedia.org/wiki/Topological_sorting
https://en.wikipedia.org/wiki/Edge_%28graph_theory%29


Bayesian networks based on mathematics

Stochastics – foundations and methods

• response spaces

• events

• tree diagrams & fourfold table

• faculty

• binomial coefficient



Bayesian networks: conditional probability

tree diagrams & fourfold table



Bayesian networks based on mathematics

influence diagram 

can serve at the three levels of specification :

relation function number 

income depends 

on age and 

education and 

that education 

depends on age

assign the conditional 

distribution of income give assign 

the conditional distribution of 

income given age and education 

and the distribution of education 

given agen age and education 

and the distribution of education 

given age

assign the 

unconditional 

distribution on 

age



Bayesian networks: conditional probability

tree diagrams & fourfold table



Bayesian networks: conditional probability

It is defined as 

the Probability of an event A given B equals the probability of B 

and A happening together divided by the probability of B.”



Bayesian networks: conditional probability



Bayesian networks: 

conditional probability as betting problem

P(A) =1/2, since it rained twice out of four days.

P(B) is 1/4, since James won only one race out of four.

P(A|B) =1, since it rained every time when James won.

„Goat-Problem“
https://de.serlo.org/91407-ziegenproblem

https://de.serlo.org/91407-ziegenproblem


Bayesian networks: 

Bayes Theorem



Bayesian networks: Bayes Theorem



Bayesian networks: Bayes Theorem 



Bayesian networks: 

Bayesian Inference

• Models are the mathematical formulation of 

the observed events. 

• Parameters are the factors in the models 

affecting the observed data. 



Bayesian networks 

Spacial bayesian processing

Voronoi diagrams



Bayesian networks 

Tesselation



Articificial Intelligence approaches

Deep learning



Articificial Intelligence approaches

Deep learning

• computer vision, 

• speech recognition, 

• natural language processing, 

• audio recognition, 

• social network filtering, 

• machine translation, 

• bioinformatics, 

• drug design, 

• medical image analysis, 

• material inspection and 

• board game programs



Articificial Intelligence approaches

Deep learning
But they have 
various 
differences 
from the 
structural and 
functional 
properties of 
biological 
brains 
(especially 
human brains), 
which make 
them 
incompatible 
with 
neuroscience 
evidences. 

Deep 
learning 
models are 
vaguely 
inspired by 
information 
processing 
and 
communicat
ion patterns 
in biological 
nervous 
systems 



Articificial Intelligence

Evolutionary algorithms (EA)

adaptation and evolution of 

populations

https://www.kip.uni-heidelberg.de/vision/

previous-projects/evolvable-hardware/

evolutionary-algorithms/

2) Using evolutionary algorithms for neural network 
generation

- What are evolutionary algorithms and adaptive models?

- How can we use these to change from our training of neural 
networks into an evolutionary process instead?

Speaker: Kristina Georgieva

https://www.kip.uni-heidelberg.de/vision/previous-projects/evolvable-hardware/evolutionary-algorithms/
https://www.kip.uni-heidelberg.de/vision/previous-projects/evolvable-hardware/evolutionary-algorithms/


Ressourcen:

• http://www.everythingselectric.com/gofai-good-old-fashioned-human-artificial-
intelligence/

• https://en.wikipedia.org/wiki/Bayesian_network

• http://www.cs.ru.nl/~marinav/Teaching/BDMinAI/influencediagrams05.pdf

• https://www.analyticsvidhya.com/blog/2016/06/bayesian-statistics-beginners-
simple-english/

• http://www.systransoft.com/systran/translation-technology/what-is-machine-
translation

• https://www.cambridge.org/core/books/cambridge-handbook-of-artificial-
intelligence/gofai/FCF7D6DD921658FE8AE9F2A2B0FECBDD

• http://www.cs.yale.edu/homes/dvm/papers/http://www.cs.yale.edu/homes/dvm/pap
ers/nogofai.pdfnogofai.pdf

• http://www.anthrobase.com/Txt/R/Risan_L_05.htm

• https://en.wikipedia.org/wiki/Binary_classification

http://www.cs.ru.nl/~marinav/Teaching/BDMinAI/influencediagrams05.pdf
http://www.cs.ru.nl/~marinav/Teaching/BDMinAI/influencediagrams05.pdf
http://www.cs.ru.nl/~marinav/Teaching/BDMinAI/influencediagrams05.pdf
https://www.analyticsvidhya.com/blog/2016/06/bayesian-statistics-beginners-simple-english/
http://www.systransoft.com/systran/translation-technology/what-is-machine-translation
https://www.cambridge.org/core/books/cambridge-handbook-of-artificial-intelligence/gofai/FCF7D6DD921658FE8AE9F2A2B0FECBDD
http://www.cs.yale.edu/homes/dvm/papers/http:/www.cs.yale.edu/homes/dvm/papers/nogofai.pdfnogofai.pdf
http://www.anthrobase.com/Txt/R/Risan_L_05.htm
https://en.wikipedia.org/wiki/Binary_classification


Ressourcen:

• Voronoi diagrams 1 https://www.youtube.com/watch?v=7eCrHAv6sYY

• Voronoi diagrams 2 https://www.youtube.com/watch?v=Y5X1TvN9TpM

• https://hackernoon.com/state-of-dev-c609cc12084b

• https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&ved=2ahUK
EwiOk8WuqIXhAhWMbVAKHRM7AzkQjxx6BAgBEAI&url=https%3A%2F%2Fmedium.
com%2Fpolitics-ai%2Fan-overview-of-national-ai-strategies-
2a70ec6edfd&psig=AOvVaw3wcM-l01DE28fNGzju_-Mw&ust=1552779450766934

• https://www.youtube.com/watch?v=7GiKeeWSf4s

https://www.youtube.com/watch?v=7eCrHAv6sYY
https://www.youtube.com/watch?v=7eCrHAv6sYY
https://www.youtube.com/watch?v=Y5X1TvN9TpM
https://hackernoon.com/state-of-dev-c609cc12084b
https://www.youtube.com/watch?v=7GiKeeWSf4s

