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Multiple Definitions of AI
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Artificial intelligence (AI), the ability of a 
digital computer or computer-controlled 
robot to perform tasks commonly 
associated with intelligent beings.” 
Intelligent beings are those that can adapt 
to changing circumstances.

(Encyclopedia Britannica)

“The study is to proceed on the basis of the 
conjecture that every aspect of learning or 
any other feature of intelligence can in 
principle be so precisely described that a 
machine can be made to simulate it”

(John McCarthy, Dartmouth Proposal, 1956)

“The field of computer science 
dedicated to solving cognitive problems 
commonly associated with human 
intelligence, such as learning, problem 
solving, and pattern recognition.”

(Amazon.com)

“A branch of computer science dealing 
with the simulation of intelligent 
behavior in computers.”

“The capability of a machine to imitate 
intelligent human behavior.”
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Alan M. Turing (1912-1954)
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The Turing Test Scenario
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The Dartmouth Conference 
The Founding Fathers of AI
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The Electronic Numerical Integrator and 
Computer (ENIAC), 1946



The AI Timeline
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Multiple Schools of AI
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"Machines are still very, very stupid. 
"The smartest AI systems today have less common sense than a house cat.“

(Yann LeCun)

2018 ACM Turing Award



Todays AI Experts & Influencers
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Jürgen Schmidhuber Andrew Ng Carol Reiley Matt Zeiler

Demis Hassabis Qi Yin Li Fei-Fei Ian Goodfellow





Typology of Artificial Intelligence

23BIT PL Event ¦ KI ¦ dr.daniel benninger ¦ V1 ¦ 24.10.2019

Weak or

Narrow
AI

Strong or

General
AI

Super

AI
Performs tasks that normally

require human intelligence, but 
can only perform tasks in a very

specific and narrowly defined
domain

„Human Level AI“
Has general problem solving
ability that enables it to learn

new tasks across several
domains

Level of Intelligence of Systems at 
which machines could surpass 

human intelligence, and can perform 
any task better than human with 

cognitive properties



Domains of Artifical Intelligence
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Artificial Intelligence



(Application) Areas of Artifical Intelligence
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Computer

Data

Program

Output

Traditional Programming

Computer

Data

Output

Program

Machine Learning

A Paradigm Shift in ICT



Types of Machine Learning
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The Machine Learning Pipeline
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Trained

Model



Artificial Neural Network (ANN)
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Artificial Neural Network (ANN)
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playground.tensorflow.org

https://playground.tensorflow.org/


1

5 0 4 ???

yann.lecun.com/exdb/mnist/

Example: Classifying handwritten digits (MNIST Challenge)

Artificial Neural Network (ANN)



Example: Predicting the mortality/survival in medical domains

Artificial Neural Network (ANN)



A New Era of Artificial Neural Network Applications

Deep Neural Network (DNN)





Typology of AI Applications
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Natural 
Language 
Processing 

(NLP)



Example: Customer Interaction Supported by Chatbots
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Natural Language Processing (NLP)

cleverbot.com/

https://www.cleverbot.com/


Example: Edutainment Chatbot combined with VR/AR
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Natural Language Processing (NLP)



Example: Digital Assistants
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Natural Language Processing (NLP)



Natural Language Processing (NLP)
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Example: Robo Assistance and Robo Journalism



Natural Language Processing (NLP)
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talktotransformer.com/

openai.com/

Example: OpenAI GPT-2 – World’s Most Advanced Text Generator

https://talktotransformer.com/
https://openai.com/


Natural Language Processing (NLP)
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Example: Microsoft TAY - Don’t Blame the AI

towardsdatascience.com/racist-data-human-bias-is-infecting-ai-development-8110c1ec50c



Natural Language Processing (NLP)
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Example: Speech to Text to Speech

towardsdatascience.com/racist-data-human-bias-is-infecting-ai-development-8110c1ec50c

youtu.be/iQROSyIU4qo

https://youtu.be/iQROSyIU4qo
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Computer Vision



Computer Vision
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Li Fei Fei
Jürgen

Schmidhuber

people.idsia.ch/~juergen/computer-vision-contests-won-by-gpu-cnns.html



Computer Vision

Example: Large Scale Visual Recognition Challenge

image-net.org/



Computer Vision

Example: Instagram Data Classification - Cat or Dog? 



Computer Vision
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Chihuahua or Muffin? 

Parrot or Guacamole? 

www.huffpost.com/entry/muffin-or-chihuahua_n_56e05c3ee4b065e2e3d461f2



Computer Vision

49BIT PL Event ¦ KI ¦ dr.daniel benninger ¦ V1 ¦ 24.10.2019

“Der Bundesrat 2019” by Deep Dream Generator

deepdreamgenerator.com/

https://deepdreamgenerator.com/


Computer Vision
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nextrembrandt.com

„The Next Rembrandt“ by ING and Microsoft

https://nextrembrandt.com/


Computer Vision
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techcrunch.com/2019/05/22/mona-lisa-frown-machine-learning-brings-old-paintings-and-photos-to-life/

Example: Machine learning brings old paintings and photos to life



Computer Vision
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Example: Face2Face - Real-time Face Capture and Reenactment of Videos

youtu.be/T76bK2t2r8g



Computer Vision
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venturebeat.com/2019/05/28/googles-ai-can-create-videos-from-start-and-end-frames-alone/

Example: Google’s AI can create videos from start and end frames alone 

https://venturebeat.com/2019/05/28/googles-ai-can-create-videos-from-start-and-end-frames-alone/




Reinforcement Learning (RL)
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Agent

Environment

Reward ActionState



Reinforcement Learning (RL)
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Example: Deep Learning Cars

youtu.be/Aut32pR5PQA



Reinforcement Learning Evolution
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Mechanical Turk (W.Kempelen, 1770)
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Checkers (Arthur Samuel, IBM 1956)

Reinforcement Learning Evolution
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Chess (DeepBlue, IBM 1997)

Reinforcement Learning Evolution
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GO (AlphaGo, Google 2016)

Reinforcement Learning Evolution
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Chess (AlphaZero, Google 2017)

Reinforcement Learning Evolution
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Go (AlphaGo Zero, Google 2017)

Reinforcement Learning Evolution



Reinforcement Learning
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Gaming

The AI Problem Complexity
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openai.com

The AI Taught Itself …

Reinforcement Learning in Gaming
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vkrakovna.wordpress.com/

And… the AI Cheated

Reinforcement Learning in Gaming
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Example: DARPA Challenge (2015)

Reinforcement Learning in Robotics

youtu.be/g0TaYhjpOfo



youtu.be/gn4nRCC9TwQ

Example: The AI Taught Itself How to Walk

Reinforcement Learning in Robotics

youtu.be/gn4nRCC9TwQ
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Example: Boston Dynamics – Atlas (2018)

Reinforcement Learning in Robotics

youtu.be/LikxFZZO2sk
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Example: Boston Dynamics – Atlas (2019)

Reinforcement Learning in Robotics

youtu.be/_sBBaNYex3E





Is AI 
Only Accessible 
To Tech Giants?



National AI Strategies
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No two strategies are alike, with each focusing on different aspects of AI policy: scientific 
research, talent development, skills and education, public and private sector adoption, ethics and 

inclusion, standards and regulations, and data and digital infrastructure.

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



Quo Vadis Switzerland?

«In Verwaltungen werden durch KI künftig sehr viele Entscheidungsprozesse 
automatisiert, die bisher von Menschen erledigt wurden oder so komplex sind, 
dass sie gar nicht ausgeführt werden konnten. 

Verwaltungsmitarbeitende werden nicht einfach ersetzt, sondern wechseln die 
Aufgaben: In Zukunft werden sie hauptsächlich für besonders wichtige oder 
ethisch herausfordernde Fälle sowie für die Qualitätskontrolle zuständig sein. 

Den Rest erledigt die Maschine; sie wird entscheiden, wie die von Menschen 
vorgegebene Strategie am besten erreicht werden kann. 

Mittels «Machine Learning» wird eine «persönliche» Betreuung von 
Bürgeranliegen durch Bots (Roboter) möglich – die Technologie lernt mit jedem 
Bürgerkontakt dazu und wird automatisch immer besser, je mehr Daten sie 
verarbeitet.»
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Challenges for Government Adoption of AI

www.weforum.org/agenda/2019/08/artificial-intelligence-government-public-sector/ (Aug‘2019)

Barriers to AI Adoption in Government and Public Entities

Effective Use 
Of Data

Data and AI 
Skills

AI 
Ecosystem

Legacy 
Culture

Procurement
Mechanism

http://www.weforum.org/agenda/2019/08/artificial-intelligence-government-public-sector/




Robotic Process Automation
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Cognitive Insight Applications
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Citizen Engagement Applications
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The Next The Next Challenges
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Explainable
AI

Safe
AI

Ethical
AI



The Next Challenge  Explainable AI
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Explainable Interface

TODAY

TOMORROW



The Next Challenge  Explainable AI
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The Next Challenge  Explainable AI
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The Next Challenge  Explainable AI
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The Next Challenge  Safe AI
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The Next Challenge  Safe AI

Attacks on Deeplearning
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The Next Challenge  Safe AI

Explaining and Harnessing Adversarial Examples
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Adversarial Examples: Attacks and Defenses for Deep Learning (https://arxiv.org/pdf/1712.07107.pdf, July 2018)

https://arxiv.org/pdf/1712.07107.pdf


The Next Challenge  Safe AI

88BIT PL Event ¦ KI ¦ dr.daniel benninger ¦ V1 ¦ 24.10.2019

Adversarial Examples

https://blog.csiro.au/vaccinating-machine-learning-against-attacks/

https://blog.csiro.au/vaccinating-machine-learning-against-attacks/


The Next Challenge  Safe AI
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Testing of Deep Learning Systems

DeepXplore: Automated Whitebox Testing of Deep Learning Systems (https://arxiv.org/pdf/1705.06640.pdf, Sept‘2017)

https://arxiv.org/pdf/1705.06640.pdf


The Next Challenge  Safe AI

90BIT PL Event ¦ KI ¦ dr.daniel benninger ¦ V1 ¦ 24.10.2019

Example: Defeat Facial Recognition

Real-world attack on MTCNN face detection system (https://arxiv.org/pdf/1910.06261.pdf, Oct‘2019)

https://arxiv.org/pdf/1910.06261.pdf


The Next Challenge  Ethical AI 

91BIT PL Event ¦ KI ¦ dr.daniel benninger ¦ V1 ¦ 24.10.2019

www.govtech.com/fs/automation/The-Everyday-Ethical-Challenges-of-Self-Driving-Cars.html

Example: The Ethical Dilemma of Self-Driving Cars

https://www.govtech.com/fs/automation/The-Everyday-Ethical-Challenges-of-Self-Driving-Cars.html


The Next Challenge  Ethical AI 
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www.digitaleschweiz.ch/wp-content/uploads/2018/10/The-future-of-work-Switzerlands-digital-opportunity.pdf

The Future Of Work: Switzerland’s Digital Opportunity, Oct’2018



The Next Challenge  Ethical AI

The Stanford Human-Centered AI Initiative (HAI)

• For AI to better serve our needs, it must incorporate more of 
the versatility, nuance, and depth of the human intellect.

• The development of AI should be paired with an ongoing 
study of its impact on human society and guided accordingly.

• The ultimate purpose of AI should be to enhance our 
humanity, not diminish or replace it.
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hai.stanford.edu/



Closing
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Wieder lernen zu lernen!



96



97BIT PL Event ¦ KI ¦ dr.daniel benninger ¦ V1 ¦ 24.10.2019

Daniel Benninger - Kurzporträt


