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Articulatory Phonology/Task Dynamics (AP/TD, Browman & Goldstein 1985, Saltzman & Munhall 
1989 et seq.) is the model of speech production that currently provides the most comprehensive 
account of speech timing phenomena. Timing control in this model is intrinsic, that is, surface timing 
patterns emerge from properties of the system and do not need to be specified, tracked or modified 
during an utterance. However, several lines of behavioral evidence challenge intrinsic timing as 
implemented in Articulatory Phonology/Task Dynamics, and support the view that timing control in 
speech production is extrinsic. These include 1) separate control of movement onsets and offsets, 
difficult to implement in mass-spring systems such as AP/TD 2) increasing variability with increases 
in interval duration, as predicted by a “noisy timekeeper” model, 3) language-specific constraints on 
surface timing in a quantity language, not predicted in intrinsic timing systems which do not allow 
surface timing specifications, and 4) motor equivalence of strategies for producing surface duration 
patterns, again difficult to explain in intrinsic timing systems with no reference to surface time.  These 
lines of evidence motivate the consideration of alternative models. In this paper, we present a sketch of 
an alternative extrinsic timing model of speech motor control.   This approach involves three distinct 
phases: 1) Phonological planning, 2) Phonetic planning, and 3) Phonetic implementation. The 
phonological planning stage involves structuring symbolic segmental representations into a hierarchy 
of prosodic constituents and prominences.   We assume that phonetic planning involves balancing task 
requirements and movement costs to yield (near-) optimal parameter values (cf. Optimal Control 
Theory approaches) for use in the third, Phonetic implementation stage.  Task requirements include 
things like being accurate, spreading information evenly throughout the signal via an appropriate 
prosodic structure, and not taking too long.  Movement costs include things like the spatial inaccuracy 
cost of moving fast, and energy expenditure.  The phonetic planning stage involves planning a 
sequence of goal states (e.g. spectral properties that can serve as cues to planned distinctive features), 
the timing between goal states, the articulators that create the goal states, spatial goals of their 
movements, and movement timing characteristics, including the timing of movement onsets and 
movement time course characteristics.  In this approach, articulatory overlap results from movement 
goals which follow each other in (relatively) rapid succession.  As speech unfolds in the Phonetic 
implementation stage, we assume that speakers continuously track their movements to reach their 
targets with desired spatial and temporal accuracy. In addition to presenting our model sketch, we 
discuss available model components that could be used to implement it. These include  Optimal 
(Feedback) Control Theory (e.g. Todorov & Jordan 2002), DIVA and VITE (Guenther 1995, Bullock 
& Grossberg 1988), General Tau theory (Lee 1998), and timekeeper models (e.g. Gibbon 1997).    
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