
1JM50 – Implementing and Adapting to Artificial Intelligence in 
Organizations
Guest Lecture: What is AI?
18 NOV 2025

Hendrik Baier

Information Systems group, Department of IE&IS



About me

• BSc in Computer Science, MSc in Cognitive Science

• PhD in AI from Maastricht University

• Postdoc at ESTEC in Leiden, University of York,
and CWI Amsterdam

• Assistant Professor @ TU/e, Information Systems group

• My research: Learning, planning, and explainable AI 
with focus on explainable agents (that learn and plan)
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Outline for today

• What is AI?

• History of AI: 3 AI booms & 2 AI winters

• AI failures, fears & risks

• Mitigating risks: aspects of Ethical & Responsible AI

• Some research on human-AI collaboration
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Brainstorming: What is AI?



What is AI?

Stuart Russell and Peter Norvig. Artificial Intelligence: A Modern Approach



AI history



The first AI hype

• 1958, H. A. Simon and Allen Newell: “within ten years a digital computer will be the 
world's chess champion” and “within ten years a digital computer will discover and 
prove an important new mathematical theorem.”
• 1965, H. A. Simon: “machines will be capable, within twenty years, of doing any work 
a man can do.”
• 1967, Marvin Minsky: “Within a generation ... the problem of creating 'artificial 
intelligence' will substantially be solved.”
• 1970, Marvin Minsky: “In from three to eight years we will have a machine with the 
general intelligence of an average human being.”



AI history



Problem: Towers of Hanoi



Problem: Towers of Hanoi



Search space of Towers of Hanoi



AI history



Problems of the first wave of “good old-fashioned AI” (GOFAI)

• Limited computing power in terms of memory and processing speed
• Intractability and the combinatorial explosion
• Moravec's paradox: Proving theorems or playing chess vs. recognizing a face or 

catching a ball – limits of symbolic AI
• Commonsense knowledge: Memory, learning, representation – again limits of 

thinking in symbolic form



AI history



“Expert system” to classify animals



AI history



AI history



Nearest-neighbor classifier



Nearest-neighbor classifier



Reasons for the latest AI boom (starting around 2012)

• Algorithmic improvements (such as “deep learning”/DL) being developed
• Huge datasets becoming available, which turned out to be necessary for DL

• “The improvement in performance obtained by increasing the size of the data set by two or 
three orders of magnitude outweighs any improvement that can be made by tweaking the 
algorithm.” [Russell & Norvig]

• Computers becoming powerful enough to process these enormous datasets 
• “[In the 90s], our labeled datasets were thousands of times too small. [And] our computers 

were millions of times too slow” [Geoffrey Hinton]



Early successes of deep learning: Computer vision



How do LLMs work? 

By predicting the next or blanked-out word:



How do LLMs work?



What is AI?

26 https://www.red-gate.com/simple-talk/development/data-science-development/introduction-to-artificial-intelligence/



What is AI?
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Brainstorming: AI Risks



(Generative) AI fails
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• November 2025: Report finds AI hallucinations in 490 court filings from the past six months 
[such as hallucinated citations]

• October 2025: Teenager handcuffed after [school security system using] AI mistakes Dorito 
packet for gun

• August 2025: Taco Bell rethinks AI ordering [following a wave of viral videos of its AI ordering 
system being abused, including one where a customer orders 18,000 water cups to bypass the 
AI and speak to a human]

• August 2025: Man follows ChatGPT diet advice, develops rare medical condition [ChatGPT told 
him to replace salt with sodium bromide]

• July 2025: AI Coding app deletes entire company database

• June 2025: AI program is tasked with running a small shop, goes insane, claims to be human



(Generative) AI fails
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• February 2024: Google in hot water for race-changing AI



(Generative) AI fails
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• January 2024: DPD chatbot swears and calls itself “useless”



AI Risks

• Lack of transparency, black-box nature of AI
• Bias and discrimination
• Privacy concerns
• Concentration of power/economic inequality
• Ethical dilemmas
• Dependence on AI, loss of agency
• Accountability/legal and regulatory challenges
• Job displacement
• Misinformation and manipulation
• Existential risks?



Exploiting GenAI capabilities

https://deepmind.google/discover/blog/mapping-the-misuse-of-generative-ai/



Compromising GenAI systems

https://deepmind.google/discover/blog/mapping-the-misuse-of-generative-ai/



What can we do?



Ethical AI & Responsible AI

• Ethical development and use of AI technology
• Ethical decision-making by AI systems

• Explainability and transparency
• Fairness
• Contestability and Accountability
• Privacy and security
• Reliability and robustness



Explainable AI (XAI)

38 Saeed, W., Omlin, C.: Explainable AI (XAI): A systematic meta-survey of current challenges and future opportunities. 
Knowledge-Based Systems, Volume 263 (2023)



Explainable AI



Explainable AI



Explainable AI



Fair/Unbiased AI



Fair/Unbiased AI



Fair/Unbiased AI



Fair/Unbiased AI

Example of Bias in LLM:
• The doctor shouted at the nurse 

because he was late. 
• Q: who is he?  A: the doctor

• The doctor shouted at the nurse 
because she was late.

• Q: who is she?  A: the nurse



Contestable AI

Algorithmic decision-making systems that are open and responsive to 
dispute throughout their entire lifecycle. 



Defensive UX

• Defensive UX is a design strategy that acknowledges that bad things, such as 
inaccuracies or hallucinations, can happen during user interactions with 
machine learning or LLM-based products.
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Defensive UX

• Defensive UX is a design strategy that acknowledges that bad things, such as 
inaccuracies or hallucinations, can happen during user interactions with 
machine learning or LLM-based products.

• The intent is to anticipate and manage these, for example by
o Setting realistic user expectations
o Handling errors gracefully
o Communicating the AI’s reasons

or sources



Guidelines for Human-AI Interaction

https://www.microsoft.com/en-us/research/publication/guidelines-for-human-ai-interaction/



Guidelines for Human-AI Interaction

https://www.microsoft.com/en-us/research/publication/guidelines-for-human-ai-interaction/



Guidelines for Human-AI Interaction

https://www.microsoft.com/en-us/research/publication/guidelines-for-human-ai-interaction/



AI Co-creation with Users

• Co-creation means to not plan an AI system top-down and impose it on users, but to 
design it together with future users to make it actually useful and empowering

• AI is difficult design material:
o Often, neither designers or human-machine interaction experts nor potential end users 

sufficiently understand AI
o Hard to articulate in advance what AI can/cannot do
o Hard to quickly prototype AI behaviors
o Hard to explain AI behaviors to users
o Hard to design open-ended interactions with users, etc.



AI Co-creation with Users



AI Co-creation with Users



Some of my work in explainable & collaborative AI



Sequential decision-making & search
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Sequential decision-making & search
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The PEER project
(HyPEr ExpeRt Collaborative AI Assistant)



Challenge

Complex sequential decision-making tasks involving close collaboration 
of humans and AI
• E.g. routing problems, manufacturing process control

EU aims at human-centric approach to AI, empowering people through 
AI

Problem: lack of mutual understanding –
mismatch of AI behavior with user needs –
autonomy reduced instead of enhanced



Roadblocks

1. AI is difficult design material – neither designers nor human-
machine interface experts nor end users or product owners 
sufficiently understand AI

2. No explainable AI (XAI) technique is ready yet for deeper, ongoing 
sequential interactions in human-AI collaboration tasks

3. Missing methodologies to measure interactivity, autonomy, 
acceptance of and trust in AI



Ambition

Systematically design, realize, and
evaluate human-centric AI for sequential
decision-making settings → truly mixed
human-AI initiatives
1. Engage end users in AI design and co-creation
2. Human-centric AI methods for SDM settings
3. Evaluation and assessment framework
4. Demonstration in four real-world environments



Use-case: Amsterdam









Goals

Holistic approach (AI, SSH, use-case providers)
• empowers humans through mixed human-AI

initiative during AI design and development
• empowers humans through mixed human-AI

initiative during AI deployment in practice
• empowers humans through accurate evaluation of

mixed human-AI capabilities, and their perception by and effect on human 
users

→ interactive, understandable, and trustworthy sequential decision-making 
AI systems that expand the users’ agency by providing them with flexible, 
personalised solutions adapted to their requirements and capabilities



Thank you for your attention. Any questions?
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