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What is AI?

Why is it hot?

How does it work?

And what’s the connection to a digitally transformed future?

Source: https://www.softwareheritage.org/2018/01/08/yearly-anniversary-report/
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What Why? How? Future

1
What is AI?
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What is AI?

"The exciting new effort to make 
computers think... machines with minds, 

in the full and literal sense." 
(Haugeland, 1985)

"[The automation of] activities that we 
associate with human thinking, activities 
such as decision-making, problem solving, 

learning..." (Bellman, 1978)

"The study of mental faculties through
the use of computational models." 

(Charniak and McDermott, 1985)

"The study of the computations that 
make it possible to perceive, reason, 

and act." (Winston, 1992)

"The art of creating machines that 
perform functions that require 

intelligence when performed by people." 
(Kurzweil, 1990)

"The study of how to make computers 
do things at which, at the moment, 

people are better." 
(Rich and Knight, 1991)

"Computational Intelligence is the study 
of the design of intelligent agents." 

(Poole et al., 1998)

"AI... is concerned with intelligent 
behaviour in artefacts." (Nilsson, 1998)
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What belongs to AI?
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AI in context
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What can AI do today?

1. Play a decent game of table tennis

2. Drive safely along a curving mountain road

3. Drive safely along Technikumstrasse Winterthur

4. Buy a week's worth of groceries on the web

5. Buy a week's worth of groceries at Migros

6. Play a decent game of bridge

7. Discover and prove a new mathematical theorem

8. Design and execute a research program in molecular biology

9. Write an intentionally funny story

10. Give competent legal advice in a specialized area of law

11. Translate spoken English into spoken Swedish in real time

12. Converse successfully with another person for an hour

13. Perform a complex surgical operation

14. Unload any dishwasher and put everything away

15. Compete in the game show Jeopardy!

16. Write clickbait articles fully automatized
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Example: Feasible vs. dangerous
Technology: Computer Vision with Deep Learning

https://www.cultofmac.com/495088/avoid-potentially-deadly-ai-app/

https://www.cultofmac.com/495088/avoid-potentially-deadly-ai-app/
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Example: Commercial success vs. regulation
Technology: Recommender Systems
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Example: Statistics vs. bias
Technology: Machine Learning

See also: Nassim Nicholas Talib, «The Black Swan: The Impact of the Highly Improbable», 2007
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Example: artificial intelligence vs. natural stupidity
Technology: Machine Learning with downstream rules
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Risks through AI?

• AI per definition is a “dual use technology”
 see report by Brundage et al., 2018

• But: “natural stupidity” is the more imminent threat

• AI ethics and explainable AI became mainstream 

and hot research topics in the recent years – not 

because of intolerable risks, but because of: 
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What Why? How? Future

2
Why is it hot currently?

(A short history of recent years)
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Generierte Sprache 

«aus Texteingabe»

Generierte Musik 

«ohne Inhaltsvorgabe»
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…and more!
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What happened? 
The ImageNet Competition

1000 categories

1       Mio. examples …

A. Krizhevsky verwendet als erster ein 

sog. «Deep Neural Network» (CNN)

2015: computers have lerned to «see»

4.95% Microsoft (February 06) 

 super-human (5.10%)

4.80% Google (February 11)

4.58% Baidu (May 11)

3.57% Microsoft  (December 10)
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What Why? How? Future

3
How does it work? 
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Idea: Add «depth» to learn features automatically

(0.2, 0.4, …)

Container ship

Tiger

Classical image

processing

(0.4, 0.3, …)

Feature extraction

(SIFT, SURF, LBP, HOG, etc.)

Container ship

Tiger

Using Convolutional

Neual Networks

(CNNs)

Takes raw pixels in, learns

features automatically!

Classification

(SVM, neural network, etc.)

…

…

Automation of classical processes based on (high-

dimenional) sensory input
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Foundation
Inductive supervised learning

Assumption
• A model fitted to a sufficiently large sample 

of data…

• …will generalize to unseen data

Method
• Searching for optimal parameters of a 

function…

• …such that all sample inputs (images) are

mapped to the correct outputs (e.g., «car»)

Quelle: http://lear.inrialpes.fr/job/postdoc-large-scale-classif-11-img/attribs_patchwork.jpg

𝒇 𝒙 = 𝒚

http://lear.inrialpes.fr/job/postdoc-large-scale-classif-11-img/attribs_patchwork.jpg
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Search for optimal parameters of a function?

neuron neural net

features (e.g., pixel)

Tunable parameters

Threshold / decision

Result (interpreted as e.g. «car»)

𝑦
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What Why? How? Future

4
And what’s the connection to a digitally transformed future?
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Basis for disruption (I): automation „at scale“
Or: “digital transformation” refers to a shift in all aspects of 

society, driven/enabled by this small set of technologies

Massively enhanced automation depth 

through progress in pattern recognition

AI CLOUD COMPUTING

No need to invest into (IT) infrastructure 

anymore before entering the market
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Basis for disruption (II): decoupling

size of idea ≠ size of implementing organization

…small organizations can build whatever they want

(given know-how, data and an interesting business case)

the technology is sector-independent

…enabling new alliances and cooperations
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Basis for disruption (III): speed

State of the art 

in research

State of the art in 

industrial application
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Forecast: disruption
…even without any further technological progress

1. hypothesis: Use of (current) AI will increase massively within the next 4 years

• Indicator: AI progress is mainly driven by industrial interests (earnings outlook); customers value 

convenienve; these incentives „keep the engine running“

2. hypothesis: This will revolutionize society

• Main question: How does the algorithmically earned profit (mainly at large corporations) distribute? 

How does new free time and convenience distribute? 

3. hypothesis: Main challenge is our dealings with each other (not with AI)

• Argument: AI (etc.) “for the common good” is an important topic; decisive however is how the society 

designes new rules (regulations) for community life in a digital society (see above)

Cp: Stockinger, Braschler & Stadelmann. “Lessons Learned from Challenging Data Science Case Studies”. In: Braschler et al. (Eds), “Applied Data 

Science - Lessons Learned for the Data-Driven Business”, Springer, 2019.
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Where are we heading?
The vision of Kai-Fu Lee, venture capitalist & scientist

• AI systems can take 

over routine tasks…

• …so that humans can 

follow their calling: 

love (“jobs of compassion”)

Kai-Fu Lee. “How AI can save our humanity”. TED Talk, available online: https://youtu.be/ajGgd9Ld-Wc
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Conclusions

• Deep Learning lead to a paradigm shift in pattern recognition tasks

• This enables so many new business opportunities that it (digitally) transforms society

• The pace is extremely high (new results are applied within months)

• Big question: what kind of society are we building around these opportunities?

About me:
• Prof. AI/ML, scientific director ZHAW digital

• Email: stdm@zhaw.ch

• Phone: +41 58 934 72 08

• Web: https://stdm.github.io/

• Twitter: @thilo_on_data

• LinkedIn: thilo-stadelmann

mailto:stdm@zhaw.ch
https://stdm.github.io/

