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Artificial Intelligence



Artificial Intelligence 

Can machines think? 

If yes, are we machines?

What is thinking?

What is a machine? 

 

Imitation Game (Alan Turing test): 

Using language to decide a thinking 

machine: an interrogator puts questions 

and is asked to decide whether the 

answers come from a human or a 

machine.

• Exclusively language-based

• Perception, creativity

• Anthropomorphism

• Duality: intelligent human or not

• Searle’s Chinese Room argument: does 

the machine literally "understand" 

Chinese? Or is it 

merely simulating the ability to 

understand Chinese?



Artificial Intelligence: two schools, a 70-year war 

• The “symbolists” have sought to build intelligent machines by 

coding in logical rules and representations of the world. 

Representation and manipulation of symbols is a necessary and 

sufficient condition for intelligence.

• Symbolic AI attempts to explicitly represent human knowledge in a 

declarative form (i.e. facts/objects and rules/axioms). 

• Pros: glass box, explainability, small data, determinism, human-

controlled 

• Cons: hard-coded, static, low scalability, hard to model the world, 

need for social agreements, maintenance/updates 

• Examples: Logic (DL, FOL), Ontologies, Semantic Web, Linked 

Data, Rule-based languages, Data Modelling

Symbolic AI



Artificial Intelligence: two schools, a 70-year war 

• The “connectionists” sought to learn of associations from 

data. Knowledge emerges by processing data.

• Pros: learning, scalability, flexibility, adaptability, deals with 

uncertainty, no human bias

• Cons: black box, big data, stochastic/non-deterministic, 

noisy, data biased

• ML, information retrieval, pattern recognition, back 

propagation, genetic algorithms, neural networks and deep 

learning

* Also known as: subsymbolic, non-symbolic, statistical

Connectionist* AI



Artificial Intelligence: two schools , a 70-year war 

Source: Hoehndorf, Robert and Queralt-
Rosinach, Núria. ‘Data Science and 
Symbolic AI: Synergies, Challenges and 
Opportunities’. 1 Jan. 2017 : 27 – 38.

Source: https://www.analyticsinsight.net/neuro-symbolic-ai-providing-

innovation-combination-ais/

Source: 

https://spike.doc.ic.ac.uk/2022/03/23/nesy.html

https://towardsdatascience.com/black-box-and-white-box-models-towards-

explainable-ai-172d45bfc512

https://corp.rakuten.co.in/news/neurons-and-symbols-in-medical/

Neuro – Symbolic AI: 

Efforts to combine the two AI worlds.

Symbolic AI - Connectionist AI =

After ChatGPT…

These effort are intensified after the advent of Language 

Learning Models

0 – 5 !



EC Artificial Intelligence Initiatives



Artificial Intelligence 

Annex I

(a) Machine learning approaches, including supervised, unsupervised and reinforcement learning, using a 

wide variety of methods including deep learning;

(b) Logic- and knowledge-based approaches, including knowledge representation, inductive (logic) 

programming, knowledge bases, inference and deductive engines, (symbolic) reasoning and expert 

systems;

(c) Statistical approaches, Bayesian estimation, search and optimization methods.

‘Artificial intelligence system’ (AI system) means software that is developed with one or 

more of the techniques and approaches listed in Annex I and can, for a given set of 

human-defined objectives, generate outputs such as content, predictions, 

recommendations, or decisions influencing the environments they interact with

European Commission, Proposal for a Regulation on Artificial Intelligence, April 2021

https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1623335154975&uri=CELEX%3A52021PC0206
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AI and Public Sector
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Role(s) of Governments in AI 

• Governments are a vital 

player in the AI Society

• Debate usually does not 

focus on the role of 

government as a user

• Important difference

• Governance of AI

• Governance with AI

Slide Colin Van Noordt
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Improving policy making 

AI to improve various stages of policy 

making

• Detecting social issues more quickly

• Estimate potential effects of policy 

options

• Improve and fasten decision making

• Monitor ongoing implementation of 

policy

• Evaluate existing policy

• Include citizens in policymaking

Make public policy more data-driven, and 

thus more effective, efficient and legitimate

Slide Colin Van Noordt
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Improving public service delivery 

AI could be used to deliver public services 
to businesses and citizens

• Enhance information delivery about 
government services 

• Improve public services to citizens and 
businesses, through personalization

• Automate redundant processes and 
reducing on-site meetings

• Develop completely new services 
through AI

• Reduce corruption and improve trust in 
public service delivery

• Empower civil servants through decision 
support tools

Slide Colin Van Noordt
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Improving internal management

AI to improve internal management 
operations

• Improve recruitment services

• More efficient allocation of human 
resources

• Improved financial management

• Strengthen cybersecurity 

• Predictive maintenance 

• Modernize public procurement 
processes 

• Improve detection of fraud

Slide Colin Van Noordt
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We still know very little on AI in Government

Slide Colin Van Noordt
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Challenges of AI Adoption in government
- Still in a stage of infancy

The use of new innovations, such as ICT, 
is not straightforward in government
• Technological implementation 

challenges
• Legal challenges
• Ethical Challenges
• Societal challenges
• Data-related challenges
• Public procurement
• Awareness challenges

Availability of technology on the market 
does not mean that government 
organisations adopt it easily (or at all) Four-AI-challenges mode, in: Wirtz, B. W., 

Weyerer, J. C., & Geyer, C. (2019). 

Slide Colin Van Noordt



20

AI – Hype or Hit/Mainstream
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Hype

- Derived from hyperbole  

- Promotion consisting of exaggerated claims

- Promoting image above the actual quality of the 

product/technology

- A situation in which something is advertised and discussed a lot 

in order to attract everyone's interest

- A strategy of using extreme publicity (in Marketing)

Sources: Cambridge English dictionary, Wikipedia
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Innovations make bold promises

“Books will soon be obsolete in the public schools. 

Scholars will be instructed through the eye. … Our school 

system will be completely changed inside of ten years.”

“In from three to eight years we will have a machine with the general intelligence 

of an average human being. I mean a machine that will be able to read 

Shakespeare, grease a car, play office politics, tell a joke, have a fight. At that 

point the machine will begin to educate itself with fantastic speed. In a few 

months it will be at genius level and a few months after that its powers will be 

incalculable.”

Thomas Edison - 1913

Marvin Minsky - 1970

How do you discern the hype from what’s viable?
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Mainstream -> Hit

- Acceptation

- Known and realistic expectations

- Balanced attention

- Application by numerous stakeholders

- Known and proven benefits
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Hype versus Hit

Criteria

- Expectations

- Attention

- Involvement of stakeholders

- Benefits
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Hype versus Hit/Mainstream

Criteria Hype Mainstream

Expectations Unrealistic Realistic

Attention Strong increase Balanced

Involvement 
stakeholders

Few Numerous

Benefits High, not 
proven

Proven
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Proposition ‘AI Expectation’

Are the expectations of AI

1. Unrealistic

2. Partly realistic

3. Realistic 
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Proposition ‘Attention of AI’

Does the attention of AI show:

1. A strong increase

2. A decrease

3. A balance
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Proposition ‘Involvement of 
stakeholders’ 

Stakeholders of AI are:

1. A few

2. A specific group

3. Numerous
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Proposition ‘Benefits of AI’ 

Benefits of AI are:

1. Exaggerated

2. Slightly exaggerated

3. Proven
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Hype versus Mainstream 

Criteria Hype Mainstream

Expectations Unrealistic Realistic

Attention Strong increase Balanced

Involvement 
stakeholders

Few Numerous

Benefits High, not 
proven

Proven

Conclusion: AI is (just over) the hype
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Gartner Hype Cycle



Digital Twins

BIM

Artificial Intelligence

Automated LOD2 city 

modelling

Open Data

Augmented/Virtual Reality

Linked data

Dense Image 

Matching

Location-based

services

GNSS

Cloud 

services

Geospatial Hype Cycle – EuroSDR, 2022

GeoBlockchain Web-based GIS

RTK-PPP 

Georeferencing

SAR 

inSAR

Copernicus
Oblique 

imagery

Linear mode 

LiDAR
True

orthophotos

Metaverse
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Concluding reflections

If you ‘torture’ AI long enough they will confess to 

anything

Need to think carefully about how you use AI (and to be 

aware that AI is NOT a silver bullet)

It would be wise not to expect miracles and radical 

changes of AI

AI is (just over) the Hype

AI is hopefully becoming a hit/mainstream

AI is a tool/technology and should not be a goal on its 

own
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