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Artificial Intelligence

Interaction

• Human-AI collaboration

• Social and ethical aspects

• Multi-agent systems

Reasoning

• Inference

• Prediction

• Decision making

• Planning

Learning

• Deep learning

• Bayesian learning

• Reinforcement 
learning

Robotics / 
Cyber-
Physical
Systems

Decision 
Support 
Systems

AGI

“Artificial Intelligence is the 
science and engineering of 
making intelligent 
machines, especially 
intelligent computer 
programs.” John McCarthy, 
Stanford



AI and Digitalization

Digitalization AI

Well defined problems
Predictable situations
General solutions
Structured data
Rationalizes
Evolutionary
…

Hard to define problems
Unanticipated situations
Adaptable solutions
Unstructured data
Amplifies
Revolutionary
…

Adapted from Göran Lindsjö, AI WS SLL 2018

EU Factsheet: AI for Europe, 2018

”AI refers to systems that show intelligent behaviour: by analysing their
environment they can perform various tasks with some degree of
autonomy to achieve specific goals.”



Supervised learning

T. Mitchell, M. Jordan:
“Most of the recent progress in 
machine learning involves mapping 
from a set of inputs to a set of 
outputs.” 





Ian J. Goodfellow, Jonathon Shlens, Christian Szegedy. Explaining and Harnessing 
Adversarial Examples. ICLR 2015
https://arxiv.org/abs/1412.6572

Machine learning is still brittle…

https://arxiv.org/abs/1412.6572


Why Important?

• Machine learning allows complex patterns 
to be extracted

• Machine learning also allows adaptation

• Data-driven decision making and optimization 
cutting across the organization

• Natural language processing allows language-
based interaction

• Move decisions from design-time to run-time

• Robots allows physical presence anywhere

• Knowledge work is ripe for automation



“Weak human + machine + superior process was greater than a strong computer 
and, remarkably, greater than a strong human + machine with inferior process.”

Garry Kasparov

< <



Computational ThinkingDigital Competence



AI Sverige – Regeringens AI-kompetenssatsning

20 mnkr 2018 (motsv beräknat 2019)

CTH, LU, GU, LiU, OrU, KTH, UmU

Kunskapsplattform

(5 mnkr)

Kompetensutvecklingsinsats

(15 mnkr)

Syfte främja fördjupad kunskap om artificiell intelligens inom både näringsliv 
och offentlig sektor för stärkt konkurrenskraft och utvecklad välfärd.



http://qaspire.com/2015/11/23/mindset-shifts-for-
organizational-transformation/

http://qaspire.com/2015/11/23/mindset-shifts-for-organizational-transformation/


Digital photography

iPhone era

http://www.fpa-trends.com/article/how-manage-forecasting-risk

http://www.fpa-trends.com/article/how-manage-forecasting-risk


Recommendations

• Learn

– Competence development is essential, 
consultants can help but are temporary

• Do

– Find a real business problem that require 
prediction or classification and solve it

– Use off-the-shelf-tools

– Industrial PhD students / postdocs

• Scale up

– Business development at least as important 
as technology development
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