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Task Dynamics is an explicit computational model of the speech 
production system, which applies the dynamical systems approach to 
speech. It models the planning and execution stages—from gestures and 
their overlap to articulatory motions and acoustics. Using the model, 
it is possible to implement hypotheses about cross-linguistic 
differences in contrasts, amount of gestural overlap, or gestural 
parameters, and to run simulations using TADA (Task Dynamic 
Application). These simulations generate articulatory and acoustic 
trajectories that can be compared to data. This use of the model allows 
for deeper interpretation of experiments that look at the relation 
between phonology and phonetics. Also, TADA, together with its 
articulatory synthesizer CASY (Configurable Articulatory Synthesis), 
can be used to simultaneously model three major sources of variability 
in speech production and acoustics: prosody, coarticulation, and 
speaker differences. System-level manipulation of the high-level 
parameters and of speaker-based parameters (e.g. ratio of oral to 
pharyngeal cavity length) therefore allows for the study of the effect 
of these sources of variation on signal-level parameters (both 
articulatory and acoustic) that could then be checked against data. 
This use of the model promises to be important for applications in 
speech recognition and synthesis systems, where it is useful to have 
explicit models of signal-variability due to these factors. 
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