
1. How do digital data work? How do you digitize data?

2. Most data is unstructured.

3. Difference between structured and unstructured data.

4. Data in tables with relations: databases.

5. Data revolution.

6. Collecting data: with and without human intervention

7. Processing data: algorithms

8. Machine learning: automatic learning from data. Automate "head labor".

9. Machine learning algorithms and learning techniques.

10. Computers, machine learning and language.

11. Practical examples: TF-IDF, RECOMMENDATION ENGINES

12. Computers, machine learning and image recognition

13. Problems with AI: AI and bias



Putin says the nation that leads in AI  
‘will be the ruler of the world’ 

The Russian president warned  
that artificial intelligence 

 offers ‘colossal opportunities’  
as well as dangers 





Automation Index



Artificial intelligence & Human intelligence



AI… any task performed by a 
program or a machine that, if a human 
carried out the same activity, we 
would say the human had to apply 
intelligence to accomplish the task.
Minsky & Mc Carthy



Understanding what "AI" is, 
changes over time
Chess
Turing test
Quiz with open questions
Go board game





What is “human intelligence”?
Planning?



planning, learning, reasoning, 
problem solving, knowledge 
representation, perception, motion, 
and manipulation and, to a lesser 
extent, social intelligence and 
creativity



Computers & software
Usually follow step-by-step plans or algorithms



Computers & software
Only talk of “intelligence” when systems can learn themselves 

and therefore do not just follow step-by-step plans.



3 levels of intelligence
1. Narrow AI 
2. Artificial General Intelligence 
3. Superintelligence



Not everything that seems “smart” is AI
Expert systems 

RPA (robotic process automation)



Narrow AI
Narrow AI is what we see all around us in computers 
today: intelligent systems that have been taught or 

learned how to carry out specific tasks without being 
explicitly programmed how to do so.



Examples
Shazam



Examples
Self-driving cars



Examples
Speech





Unlike humans, these systems can only 
learn or be taught how to do specific tasks, 

which is why they are called narrow AI.



“narrow” or “broad” 
But also 

“weak” or “strong”







From AGI to Superintelligence
"any intellect that greatly exceeds the 
cognitive performance of humans in 

virtually all domains of interest"
Nick Bostrom



How do people learn?



1. Reinforcement learning 
2. Supervised learning 
3. Unsupervised learning



1. Reinforcement learning: reward or punish



2. Supervised learning:  
get examples from something or someone else.



3. Unsupervised learning:  
learn things from yourself, without supervision.



HUMAN LEARNING
Not known exactly how this works ...





100 billion neurons 
and many more connections





Plasticity is greatest shortly after birth.
Our brains are adapted very quickly to our living environment.

But even in adulthood there is still a certain adaptability so that we continue 
to be able to learn new things. The more we develop, the more new 

connections are made. The more often certain 'routes' are used in the 
brain, the faster contact is made with those certain areas. Conversely, little 

used, and therefore unprofitable, routes are being discontinued.  



Thanks to this adaptability, there is also a chance (more or less) of 
recovering from a limited brain injury. The complexity of the network - there 
are many more connections than necessary - makes it possible to create 

'detours' when the 'direct route' to certain areas of the brain is closed. 
Reorganization, that is, takeover of functions by other areas, and use of 

unused brain capacity is thus possible.





MACHINE LEARNING
Neural networks



Machine learning is where a computer system is 
fed large amounts of data, which it then uses to 
learn how to carry out a specific task, such as 

understanding speech or captioning a photograph.



AI now:

• Classification 
• Prediction



Example of classification



Prediction based on data



Prediction based on data



Prediction based on data



Prediction based on data



How can software calculate this?
Using Artificial Neural Networks





What if the result is wrong?
Correcting: human intervention. 

Adjust the parameters (weights or bias). Correcting: human intervention. 
Adjust the parameters (weights or bias).



Supervised learning
People check the output and adjust the “parameters”. 
The computer then learns and makes fewer mistakes.





1. Add up the 
weight of all 
inputs ... 
2. Do something 
with it (a 
calculation) 
3. Determine the 
output (based on 
previously shown 
examples)



Current AI applications
1. Image: computer vision 
2. Text: natural language processing & generation 
3. Speech: speech recognition, speech synthesis 
4. Forecast & suggestions 
5. Virtual assistants: chatbots, smart assistants 
6. Robotics 
7. Recommendation engines 
8. …





AI-bedrijven

https://www.tensorflow.org/ 
auto ml

https://teachablemachine.withgoogle.com/

https://www.tensorflow.org/








But one of the most visible manifestations of this AI war has 
been the rise of virtual assistants, such as Apple's Siri, 

Amazon's Alexa, the Google Assistant, and Microsoft Cortana. 



China
Chinese firms Alibaba, Baidu, 
and Lenovo are investing 
heavily in AI in fields ranging 
from ecommerce to 
autonomous driving. As a 
country China is pursuing a 
three-step plan to turn AI into 
a core industry for the country, 
one that will be worth 150 
billion yuan ($22bn) by 2020.



Robots &  
drones
Single purpose 
Narrow AI 
Intelligence in the cloud 

What they learn through 
ML, stored in the cloud 

When they are broken, 
intelligence or “function” 
is not lost



Employment & jobs Robots, automation, AI: 
expensive to purchase but will 
not get sick. No need for 
protective legislation. 

Do you want to focus on STEM or 
creativity in education?



Creative computers?





— John Smith, Manager of Multimedia and Vision at IBM Research

“It’s easy for AI to come up 
with something novel just 
randomly. But it’s very hard to 
come up with something that 
is novel and unexpected and 
useful.” 



— Jason Toy, CEO, Somatic 

“Can we take what humans 
think is beautiful and creative 
and try to put that into an 
algorithm? I don't think it's 
going to be possible for quite 
a while.” 



Being creative… 
not necessary 
new or artistic



People remain unique because they die. 
Because they plan. Because they know that everything is finite. 

They will always make the difference in that. 
Maybe that's why they came up with AI. 

To no longer be finite.



https://www.oxfordinsights.com/ai-readiness2019


