
Course material Helsinki course:

Working title course: A multi-agent approach to language acquisition, 
language grounding and language evolution

Course overview:

Computational modelling of language evolution has become very popular field 
of study in the past decade. Central to this field is to study how human 
language could have evolved. One common methodology within this field is to 
use multi-agent models in which individual agents can invent, learn and 
communicate parts of the language. One crucial element in such models is how 
agents can learn the language.

This course aims to get the participants familiar with multi-agent approaches 
to language evolution, where the focus is on language acquisition (i.e. how 
individual agents acquire the language from others) and on language 
grounding (i.e. how the meaning of language can be grounded in the agents’ 
world). Both aspects will be discussed in relation to constructing word-meaning 
mappings and compositional structures. In addition, time is spent on how to do 
principled experiments relevant for the study of human language evolution and 
language acquisition, together with a number of case studies.

Practical work:

During the practical work, students can work (in groups) to re-implement 
some of the models discussed (or use an existing implementation) to 
experiment some interesting aspect(s) of language evolution, language 
grounding and/or language acquisition. 

Course outline:

Day 1:
- Introduction:
 - Language evolution
 - Multi-agent systems
 - Artificial life and adaptive behaviour
 - Modelling language evolution and language acquisition
- Language games

Day 2:
- Grounding
- Cross-situational learning
- Modelling joint attention, corrective feedback, principle of contrast, etc.

Day 3:
- Iterated learning



- Emergence of compositionality

Day 4:
- Measures
- Doing experiments
- Relation to empirical research

Day 5:
- Case studies:

- Population effects
- Cultural evolution

- Applications

Readers (all available at http://www.isrl.uiuc.edu/~amag/langev/):

Required (to be read in advance):
- Vogt, P. (2007) Competition, Variation and Selection in the Self-organisation 
of Compositionality. In Wallace et al. (Eds.) The Mind, the Body and the World 
Imprint.
- Vogt, P. (2006) Language evolution and robotics: Issues in symbol grounding 
and language acquisition. In: Angelo Loula, Ricardo Gudwin, Joao Queiroz 
(Eds.) Artificial Cognition Systems Idea Group.

Recommended:
- Kirby, S. & Hurford, J. (2001). "The Emergence of Linguistic Structure: An 
overview of the Iterated Learning Model." In Angelo Cangelosi and Domenico 
Parisi, editors, Simulating the Evolution of Language, pages 121--148. London: 
Springer Verlag.
- Vogt, P. and Coumans, H. (2003) Investigating social interaction strategies 
for bootstrapping lexicon development. Journal of Artificial Societies and Social 
Simulation, 6(1).
- Vogt, P. and Divina, F. (2007) Social symbol grounding and language 
evolution Interaction Studies 8(1): 31-52.
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