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Focus: 
+ command and control 
+ robotics  
+ search in data and text  
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Historical flashback ‘50s 

Symbolic   
AI  

logical calculi 

symbolic grammars 

problem solving 
architectures 

(symbolic) 
machine learning 

Focus: 
+ mathematical theorem proving 
+ expert problem solving 
+ natural language understanding 
+ planning  
+ common sense reasoning 

John McCarthy  

ontologies 



In the kitchen of a friend  

L: Where is the rosemary?  

A: The herbs are in the drawer  

Goal: location(rosemary, ?where) 
 
In: (?x)is-herb (?x) =: location(?x,drawer) 
 
ComSense: is-herb(rosemary) 
 
Conclusion: location(rosemary, drawer)  
   
 

L: Look for rosemary in the drawer 
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yellow  
garbage can 

Labeling sometimes involves 
world knowlewdge 



 

Alpha Go vs. Lee Sedol  October 2015  



Health

26 January 2017

Artificial intelligence 'as good as
cancer doctors'
By James Gallagher

Health and science reporter, BBC News website

Artificial intelligence 'as good as cancer doctors' - BBC News http://www.bbc.com/news/health-38717928

1 of 8 15/04/2018, 17:44

Nascimiento et al. (2018)  
IEEE Transactions on Software Engineering 



McKinsey management consultants  



Post on Facebook 
research  
On experiment with 
bots learning to 
negotiate 

Fast Company 
Reports ’dangerous 
emergence of a new 
language by AI 









Accerchiato. Qualcuno, se non altro perché è il ministro dei 
Trasporti, direbbe asfaltato, certo è che il pentastellato Danilo 
Toninelli ieri sulla questione delle Grandi navi in Bacino di San 
Marco ha rimediato una magra figura. Uno - il sindaco di Venezia, 
Luigi Brugnaro - gli ha dato quantomeno del distratto: «Ha detto che 
non c'era il progetto, ma il progetto è di passare sul Vittorio 
Emanuele, che progetto serve? C'è già il canale».  

Acquired. Anyway, if I'm not over yet, and the Minister of 
Transportation, I would like to see the paved road, right 
and right, Danilo Toninelli was questioned by the Big 
Boats in the Bacino di San Marco, which has remedied a 
lean figure. One of Venice 's unions, Luigi Brugnaro - has 
given the quantum of the distratto: "I said that there was 
no progetto, but the progetto and passing Vittorio 
Emanuele, what is your purpose? There are the channels 
now.  







The European AI strategy (1)  



AI R&D excellence centers 

• Call is currently open (deadline 13 november 2019) 

 

• Some networks:  

• CLAIRE (groups long running AI labs) (284 
member institutions + 3000 individuals) 

• ALICE (groups ML people)  

• HumaneAI (former flagship proposal) (23 
institutions)  

• …  



The European AI strategy (1)  



Mobilize the entire European AI community to make AI promises real for European 
Society and Economy 
Create a leading collaborative AI European platform to nurture economic growth. 
  
To achieve these goals, the project includes a diverse set of tasks and an ambitious 
set of activities. 
• Create Europe’s leading AI On-Demand-Platform that is open and sustainable 
• Bring stakeholders together through high-profile conferences and virtual events 
• Develop a relevant, comprehensive and stimulating Strategic Agenda for 
European AI 
• Establish an Ethics Observatory to ensure development of human-centred AI 
• Roll out of €3m in Cascade Funding 

ECLT is a member of this consortium involved in 
the Ethics Observatory  



The European AI strategy (1)  





The European AI strategy (2)  





European AI strategy (3)  



ECLT participates in the current evaluation of the 
HLEG guidelines  



 Future framework 
program  





Can AI become a ‘living’ 
technology?  

• How can we overcome the limitations of 
current AI?  

 

• More fundamental research in numerical and 
symbolic AI, Hybrid AI, renewed emphasis on 
meaning (human-centric AI) 

 

• Consider intelligent systems as ‘living’ 
systems  



Cartesian approach: 
``Languages change, but they 
do not evolve. It is unhelpful to 
suggest that languages have 
evolved by biological and 
nonbiological evolution (…). The 
latter is not evolution at all.’ 

Evolutionary approach: 
“A language is a culturally 
evolving complex adaptive 
system based on recruiting 
available cognitive 
capacities” … and biological 
enculturation.  

Berwick, R.C. and N. Chomsky. 
(2016) Why Only Us: Language 
and evolution. Cambridge, MA: 
MIT Press. p. 52  

Steels, L. (2016) 
Language evolution or 
language change? 
Journal of 
Neurolinguistics. Vol 
52.  

Where does linguistic  
complexity come from?  



Survival of the fittest  
(Linguistic selectionism) 
• Language community = population of 

speakers each using a set of linguistic 
traits (possible meanings, meaning-form 
pairs, possible forms, learning and 
invention strategies)  

• Traits vary across individuals and are not 
always expressed perfectly.  

• Traits replicate through linguistic 
interactions 

• Certain traits allow speakers and listeners 
to be more successful in communication 
and therefore they have a higher chance 
of getting re-used and replicating again 

Net-effect: language well adapted to its ecological niche  

Steels, L. (2012) Self-
organization and 
selection in language 
evolution. In: Steels, L. 
(ed) Experiments in 
Cultural Language 
Evolution. John 
Benjamins. pp. 1-37.  



Arrival of the fittest  
(where do linguistic innovations 
come from) 

• Variation can be based on errors in language use 
(Darwinian)  
• e.g. errors by the speaker are picked up as regular by the 

hearer 

• Mostly purposeful (Lamarckian)  
• routinization 

• compaction and erosion 

• creation of new meanings to handle a new situation 

• recruitment of existing constructions for new purposes 

• …  

 
Steels, L. (2007) The Recruitment Theory of Language Origins. In: Lyon, C., C. Nehaniv, and A. 
Cangelosi (eds) Emergence of Communication and Language. Springer Verlag, Berlin. p. 129-
151.  



Systematic study of transitions  

• No language 

• Single words 

• No color terms 

• No determiners 

• No nasalisation  

• No expression of 
argument structure 

• No grammatical 
marking for tense, 
aspect, modality 

• No constituent 
structure 

 

• Single words 

• Multi-word utterances 

• Color terms  

• System of determiners 

• Nasal sounds 

• Case grammar (nom, 
acc, dat, etc.) 

• Morphological 
paradigms marking 
tense, aspect, modality 

• Constituent structure  



Agent-based models for language 
emergence  
• Agent has a set of cognitive mechanisms( for learning, 

inventing, using language)  

• Agents are members of a population  

• Agents interact with other agents as speaker/hearer to 
achieve a goal in a specific environmental setting 

• Interaction involves communication as a subgoal 

• Evaluation criteria 
• Communicative success  
• Minimal lexicon  
• Minimal time to reach coordinated lexicon  
• Adaptation to new objects  

 Steels, L. (2006) How to do experiments in artificial language evolution and why. In: A. 
Cangelosi, A. Smith, and K. Smith (eds.) The Evolution of Language. World Scientific, Singapore. 
pp. 323-332  



Language games with 
physical robots  

Steels, L. (2003) Evolving grounded communication for robots. Trends in Cognitive Science, 
7(7):308-312 July 2003.  



5 agents 

Joris Bleys. 2015. Language strategies for the domain of colour (Computational Models of 
Language Evolution 3). Berlin: Language Science Press.  

Population with no color categories nor names given 


