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• AI är här NU. 
• Utvecklingen går väldigt fort…
• AI kommer påverka alla aspekter av samhället.
• Människor som använder AI effektivt kommer 

konkurrera ut de som inte använder AI.



AI | Vad är Artificiell Intelligens (AI)?

[1] Stuart Russell, Peter Norvig. Artificial Intelligence - A modern approach. 4th Edition, Pearson, 2020.

• Narrow AI
• Artificial General Intelligence (AGI)



[1] Stuart Russell, Peter Norvig. Artificial Intelligence - A modern approach. 4th Edition, Pearson, 2020.

AI | Vad är Artificiell Intelligens (AI)?

• Intelligent agent (AI-agent) [1]

• Intelligenta förmågor genom samverkan av AI-tekniker

Datorprogram eller fysisk robot

Tågnät, gruva, luftrum, 
motorväg, rökfyllt hus, innerstad, …

Miljö Agent

Påverka

Observera

Mål



LiU | AI och Integrerade Datorsystem (AIICS)

Säkra, robusta & förståeliga 
AI-system som fungerar
i verkligheten.
Hybrid AI.

https://www.ida.liu.se/divisions/aiics/

Fredrik HeintzPatrick Doherty AI-LAB

AIICS

Humanoid Lab AI Academy UASTech Lab

https://www.ida.liu.se/divisions/aiics/


20+ år av erfarenhet att bygga AI System för verkligheten

AIICS 
UAS LAB

RoboCup 2000-2017 UAS Research 2000- WARA PS 2017-



LiU Key Player to Accelerate Quality and Use of AI



AI | Risker



AI | Risker
• Omoget införande av omogen AI-teknik

• De risker som är lättast att hantera är samtidigt de mest kända: dessa är typiskt inte ett problem.
• Olika metoder har olika mognadsgrad – de lämpar sig olika bra för olika former av nyttjande.
• Låg kunskap i organisationen kring kravställande, utvärdering, handhavande och uppföljning.

• Missinformation som dränker ut riktig information (medvetet eller omedvetet)
• Bad actors
• Icke-pålitliga ML-modeller
• Medborgare som frågar LLM istället för att söka & läsa information på myndighetshemsidor

• Be om förklaring av LLM som sedan inte stämmer.

 För LLM utan sökfunktion: Stämmer dess svar på standardfrågor? 
 För LLM med sökfunktion: Tolkar den er hemsida rätt?

Hur kan det korrigeras?



AI & Digitalisering
i. Digitisering
ii. Data readiness
iii. AI-applications
iv. Data-driven processes
v. AI-driven processes

Stora utmaningar för
Näringslivet, Industrin, Myndigheter, Regioner…

A-band [Application]

B-band [Information]

C-band [Data]
”AI ready” 

AI research

N. D. Lawrence, Data Readiness Levels, 2017, https://arxiv.org/abs/1705.02245

Data Readiness

https://arxiv.org/abs/1705.02245


AI | Vad är AI – Maskininlärning (ML)
Probabilistic ML (e.g. Bayesian Learning)
• Gold standard

• The full learning problem with uncertainty can be stated (then often approximated for efficiency…).
• Induction bias is explicit, prediction uncertainty well founded, model is explainable.
• Explicit separation (and estimation) of Epistemic and Aleatoric uncertainty.

Deep Neural Networks
• Examples: FNN, CNN, RNN, GNN, ResNET, Transformer, …

• SOTA: Image, Video, Sound, Text, … (unstructured, high-dimensional)

Gradient Boosting Decision Trees
• Examples: XGBOOST, CatBoost, Light GBM
• SOTA: Tabular data (structured data)

Interaction

ReasoningLearning

Data Induction 
Bias

Prediction

Epistemic Aleatoric



Evaluation of AI systems  |  Introduction
• AI/ML pipeline in the industry – Accuracy vs Confidence

[5] https://arxiv.org/abs/2112.06775,     https://medium.com/@sphoebs/stop-using-accuracy-to-assess-your-ml-models-73d4fff55beb

[5]

https://arxiv.org/abs/2112.06775
https://medium.com/@sphoebs/stop-using-accuracy-to-assess-your-ml-models-73d4fff55beb


Evaluation of AI systems  |  Framing the problem

[1] http://prefrontal.org/blog/2009/09/the-story-behind-the-atlantic-salmon/
[2] https://www.pnas.org/content/113/28/7900
[3] Ian J. Goodfellow, Jonathon Shlens, Christian Szegedy. Explaining and Harnessing Adversarial Examples. ICLR 2015 https://arxiv.org/abs/1412.6572

[1]

[2]

[3]

?

http://prefrontal.org/blog/2009/09/the-story-behind-the-atlantic-salmon/
https://www.pnas.org/content/113/28/7900
https://arxiv.org/abs/1412.6572


?
[2]

Evaluation of AI systems |  Framing the problem

[1] http://prefrontal.org/blog/2009/09/the-story-behind-the-atlantic-salmon/
[2] https://www.pnas.org/content/113/28/7900
[3] Ian J. Goodfellow, Jonathon Shlens, Christian Szegedy. Explaining and Harnessing Adversarial Examples. ICLR 2015 https://arxiv.org/abs/1412.6572
[4] Carter, Brandon, et al. "Overinterpretation reveals image classification model pathologies." Advances in Neural Information Processing Systems 34 (2021).

[1]

[3]

http://prefrontal.org/blog/2009/09/the-story-behind-the-atlantic-salmon/
https://www.pnas.org/content/113/28/7900
https://arxiv.org/abs/1412.6572


Data Management for AI/ML |  Data understanding
• Always visualize the data

The Datasaurus Dozen [autodesk.com] 
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Corr.: -0.06



Evaluation of AI systems
• ML: The models persume that the world does not change. 

– The models will perform well as long as 
the data covers the entire environment and
the environment does not change

• ML-baserade methods are often sensitive in non-intuitive ways

• Verification and Validation require
deep method and domain understanding

 Keep representative data sets for validation

Do not share these with suppliers!

Example: Change a pixel to get an entirely different class.



Evaluation of AI systems
 Keep representative data sets for validation

Do not share these with suppliers!

Possible outcomes

A. It works and the system can explain why

B. It does not work and the system can explain why

C. It does not work

D. It works?

• Easy to know if something obvious does not work

• Hard to know if something actually works (robust, reliable; over time)

Assume that the model has learnt nonsense, 
rather than it having learned real patterns that people do not recognize…



Evaluation of AI systems | Suitable applications (examples)
• Screening

• Should be very rare to miss something: Minimal False negative rate
• Active decision support (automate part/whole task)

• Must work at least as well as a (well rested and focused) human
(reliable, detect deviations/anomalies, known failure modes, improve over time)

• Second opinion / catch misses (after initial decision by an operator)
• Can be incorrect, but has to be useful [5]

[5] https://arxiv.org/abs/2112.06775,     https://medium.com/@sphoebs/stop-using-accuracy-to-assess-your-ml-models-73d4fff55beb

< <

https://arxiv.org/abs/2112.06775
https://medium.com/@sphoebs/stop-using-accuracy-to-assess-your-ml-models-73d4fff55beb


Summary
• Minimize risk (maximize value/utility) – not just maximum accuracy [5]

• Calibrated prediction confidence [6] usually more important than high accuracy
• Make regular audits of tools (do not trust in human intuition for failure cases)

• Audit of all systems, not just learning-based (but especially these)

• Keep your own representative data sets used for evaluation
• Do not share these with suppliers/sub-contractors

• Do not trust that the system learn patterns that people do not see
• This has to be shown first, by thorough scientific studies…

• Require that the supplier can explain how the system works on the inside
• Also how the system produced its output

[5] https://arxiv.org/abs/2112.06775,     https://medium.com/@sphoebs/stop-using-accuracy-to-assess-your-ml-models-73d4fff55beb
[6] Nixon, Jeremy, et al. "Measuring Calibration in Deep Learning." CVPR Workshops. Vol. 2. No. 7. 2019.

https://arxiv.org/abs/2112.06775
https://medium.com/@sphoebs/stop-using-accuracy-to-assess-your-ml-models-73d4fff55beb


AI | Möjligheter
• Lös rätt problem
• Välj rätt verktyg för rätt uppgift
• Hantera risker explicit – det kommer alltid att gå fel någon gång
• Förstärk medarbetarna, försök inte att ersätta dem

< <



Syfte
• Forskning

• Samverkan

• Kompetensförsörjning

Genomförande
• Anställer studenter på 20% (2 ggr per år)

• Genomför projekt med interna och externa 
parter (företag, myndigheter, forskare)

• Handledning av AI-experter

AI Academy | Applied AI



Mattias Tiger
AI och Integrerade Datorsystem (AIICS), 
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www.ida.liu.se/~matti23/mattisite/research/

www.liu.se/ai-academy
www.liu.se/medarbetare/matti23

AIICS

http://www.ida.liu.se/%7Ematti23/mattisite/research/
https://liu.se/ai-academy
https://liu.se/medarbetare/matti23
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