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Although the phonemes employed by different languages vary considerably in number and quality, many 

striking patterns (universals) have also been found in phoneme inventories. In recent years, increasingly 

sophisticated computer simulations (e.g. Liljencrants and Lindblom 1972, De Boer 2001) have shown that  

many  universal  properties  of  vowel  systems  can  be  explained  through  anatomical  and  communicative  

constraints, rather than innate preferences.

These computer models have yielded phonetically accurate results for vowel systems, but accurate  

modeling of consonant universals has proven less successful.  Most computational models of consonant  

systems use simplified or phonologically-based representations of segments (e.g. Lindblom and Maddieson 

1988, Mielke 2005). Boersma and Hamann (2008) show that common sibilant inventories arise from a  

tension  between ease  of  articulation  and auditory  distinctiveness,  and  suggest  that  this  tension  is  also 

responsible for other consonant universals. Van Leussen (2009) described a computer model of consonant  

inventories, based on the articulatory synthesizer of Boersma (1998), in which inventories of maximally  

distinct [əCə] words were synthesized. The results of simulations performed in this model suggest that 

common consonantal patterns cannot be fully explained as emergent from articulatory ease and auditory 

distinctiveness. 

I therefore propose an extended version of the model of van Leussen (2009), in which simulated 

speakers (agents) play a consonant 'imitation game', inspired by the vowel simulations of de Boer (2001).  

The agents do not explicitly aim to maximally differentiate their segment inventories, but simply try to  

minimize the number of misapprehensions when imitating one another. Using this model, the influence of 

additional factors, such as learnability and reuse of certain muscle gestures and the concept of quantality 

(Stevens 1972), is explored with respect to consonant inventories.
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