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Supplemental Material S2. The three-stage model of speech generation.

Abstract Idea Conceptualization

Formulation o .
In the conceptualization stage of speech generation,

the speaker forms an abstract idea to communicate
(Abstract Idea Formulation), and the desire to share
the idea through speech (intent to Speak).
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The speaker then selects the words to convey the
idea (Linguistic Formulation). From the sequence of
Morphological words, the speaker plans the sequence of phonemes
Encoding and the prosadic structure of speech (Morphological
Encoding). Then, a sequence of neuromuscular
commands are programmed to move speech
Phonetic structures (Phonetic Encoding).
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Articulation
Respiratory
Muscular Action To produce sound, respiratory muscles are used to
produce a column of air to drive the vocal folds
: (Phonation). The articulators are used to shape the
[TTTITTIT. Phonation sounds to produce speech (Articuiator Movement).
Two feedback loops, Proprioceptive Feedback, and
Acoustic Feedback, are used to refine the
neurcmuscular commands produced during the
phonetic encoding process.
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The three-stage model of the speech production process described in (Levet, 1993). ALS
interferes with neuromuscular control, which can have downstream impact on the respiration,
phonation, and articulation stages of the speech generation process.




