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Agenda

• Introduktion till AI
• Exempel på tillämpningar inom industri, sjukvård och utbildning
• Översikt av Generativ AI
• Generativ AI inom forskning och utveckling
• Samspelet mellan människa och AI
• Forskning inom AI på Mälardalens universitet
• Frågor



Data är viktigt 

Några exempel
• Google maps och trafikanalys

• Neonatalavdelning

• Rekommendationssystem



What is AI?

In computer science, artificial 
intelligence (AI) is intelligence 
demonstrated by machines, in 
contrast to the natural intelligence 
displayed by humans

Narrow AI
Dedicated to assist and do 

simple tasks

General AI
Take knowledge from one 

domain to another

Super Intelligence
Machines that is an order 

of magnitude smarter 
than humans



Mathematics
Rule y = 5x + 3
Data x = 7
Answer 38

Computer program
t1 = readTempOutside();
t2 = readTempInside();
If ((t2-t1) > 5 && (t2>20))

turnOnAC()
 

 

Traditional 
programming

Rules

Data
Answers



Machine
learning

Rules (model)
Data

Answers

Model
PredictionsData

Training phase

Run-time



ChatGPT - a generative AI from Open AI

• Based on large language model (LLM) called GPT
• Data is scraped from the web and other digital archives that are made available
• Unsupervised learning and transformers
• The functionality is amazing …

• Conversations in a context that exceeds all expectations 
• GPT3 has 145 billion parameters ANN and GPT4o a Trillion  parameters

• It is only a mathematical function …
• GPT4 is not more intelligent than a pile of stones or …





Consequences
• Early automation replaced blue collar worker by machines, 

robots, etc.

• Early digitalization/AI replaced white collar worker by eg RPA

• Now we replace creative work, photographs, art directors, 
copy writers, designers, programmers, …

• Health care and life science will benefit dramatically by AI.  
• i. e. End of the human radiologist, we see the first x-ray 

machines with total automated analysis (Oxipit)

AI is emerging as an assistant for all knowledge workers



Difference 
between 

LLM chatbot 
and a Search 

engine

Search engine – finds 
pages that fullfills the 
search objective.

LLM – is a synthesis of 
information given a 
prompt. 



How to use 
assistants?

• Reflection – iterative refinements 
with self-feedback

• Planning – chain of thought 
prompting 

• Multi assistent collaboration 



Limitations of LLMs
• Biased data, lack of common sense, inability to 

handle complex tasks? 

• No continous incremental learning

• Hallucinations, but it is getting better with RAGs

• Limited capabilities in reasoning but it gets better …

• Privacy and security (GDPR, EU Act) for the open 
but pay version is better.



Effektivitet, kvalitet 
och drivkrafter



Usage today

• Summary of texts
• Check texts
• Write up notes etc
• Help in writing formal documents (course plans, 

quotations, invitations, protocols, memory notes, 
...)

• Creativity
• Learning – personal assistant
• Simulate situations
• Discuss
• Deep analysis and synthesis of material
• Hypotheses generation
• …



Prepare the task – as it was a human assistant

Role/Context – describe the 
context of the assistant. 

”You should act as a university professor 
in math and educate on the basic algebra 
course. Just answer ok!”

Format – describe the guide lines 
”We want the communication be done in 
formal mathematical way with examples. 
Just answer ok!”

Task – what to do ”Please provide a lesson plan for 
introduction of matrices”



Better prompting

If we get better at asking questions, 
we get better answers.

Ask AI to ask questions
• I want to know more about mammals. 

Ask me questions so you can better help 
me.

Make the prompt better
• I want to know more about 

predators. Help me rewrite this 
prompt so it becomes better. Print 
it out before answering so I can see 
how you wrote it.

Perfect prompt
• Turn this into a perfect prompt: I 

want to know more about different 
ungulates.



Different learning 
strategies

• Zero-Shot Learning: Learning to perform a task 
or classify data without having seen any labeled 
examples from the target class.

• One-Shot Learning: Learning to perform a task 
or classify data with only one labeled example 
from the target class.

• Many-Shot Learning: Learning to perform a 
task or classify data with a large number of 
labeled examples from the target class.



Example: Creating a blog on cross country 
skiing from examples





Chain of thought

• The chain of thought refers to the logical 
sequence or step-by-step reasoning 
process used to solve a problem, 
particularly in mathematics or logic. It 
essentially captures how one thought 
leads to another to arrive at a conclusion. 
This structured thinking helps break down 
complex problems into simpler steps, 
making it easier to understand and solve 
problems efficiently.



Example: chain 
of thought

• Can you solve a second 
degree equation and 
provide the solution with 
a chain of thought



Personaliserat 
lärande

SKOLAN LIVSLÅNGT LÄRANDE 





Människa –
intelligent 
maskin



Kasparov’s law
Ranking från stronger to weaker 
performance

1. A normal skilled person who has 
relevant AI support and a good 
process.

2. A highly skilled person with relevant 
AI support with a weak process 

3. A highly skilled person.



AI Supported development



Domain Specific AI tools

• Alphafold 2 predicts the structure of proteins. It rendered
in a Noble prize 2024 in chemistry.

 
• AlphaFold 3 predicts the structure and interactions of all 

of life’s molecules. 
https://www.nature.com/articles/s41586-024-07487-w 

• Graph Networks for Materials Exploration (GNoME) -
Scaling deep learning for materials discovery
https://www.nature.com/articles/s41586-023-06735-9 

• AlphaProof and AlphaGeometry 2 achieves silver-medal
in International Mathematical Olympiad problems. 
https://www.nature.com/articles/s41586-023-06747-5 

https://www.nature.com/articles/s41586-024-07487-w
https://www.nature.com/articles/s41586-023-06735-9
https://www.nature.com/articles/s41586-023-06747-5


Example of a true research/learning assistant



Usage of different tools

• Notebook LM – a tool with almost no halucination (I have not seen 
any halucination). Not very creative but amazing capabilities for 
analyzing and synthesise material.

• chatGPT, gemini, etc – tools for checking text with being creative. 
”Halucinate”.

• Combine the usage of tools. I give some examples. 

• Tools is just tools, the benfit of tools depends on what you want to 
do. 



AI@MDU

35



Strategic 
Areas 

1. Elevating Fundamental AI Research – The focus is to boost the core 
research in AI at MDU, which is fundamental for fostering the 
trustworthy deployment of AI in society and industry.

2. Accelerating Applied AI – A key focus is on expediting the 
implementation of AI in diverse application areas critical for both 
society and industry, ensuring sustainability in its application.

3. Exploring AI's Societal Implications – A vital aspect is the 
establishment of robust research that comprehends the broader 
societal impact of AI, spanning realms such as work life, education, 
and public systems as well as ethics. The overall goal is to establish 
understanding of how AI can help us create the kind of world and 
society we want for generations to come.

4. Enhancing Educational Benefits – The initiative aims to investigate 
the advantages and risks associated with AI in education. It strives to 
develop new contents and integrate AI effectively across all levels of 
education at MDU, for the benefit of our students and the society.



Organisation  
• Director – responsible for unifying the initiative AI@MDU 

and overseeing its overall strategy, dissemination efforts, and 
impact. Prof Christer Norström

• 4 Scientific Leaders – responsible for developing each 
Strategic Area, in close collaboration with the director and 
each other:

• Fundamental AI Research  
Prof Masoud Daneshtalab

• Applied AI Research
Prof Alessandro Papadopoulos 

• Research on Societal Impact and Consequences of AI  
Prof Anette Hallin

• AI Education at MDU
Prof Olcay Sert

• Process leader – support to the director and co-directors. Dr 
Krister Landernäs



Tack!


