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Fluid-Acoustic Interaction Simulation for Vocal Tract with Large

Deformation

WIFEREE IR TR TR R ILARRA

Takahisa Yamamoto
Our research introduces a groundbreaking fluid-structure—acoustic coupled analysis model focused on the
numerical simulation of articulatory disorders, notably velopharyngeal insufficiency, commonly stemming from
congenital anomalies such as cleft lip and palate. These disorders disrupt speech by hindering proper
closure of the velopharyngeal mechanism. Conventional diagnostic techniques, heavily reliant on subjective
assessments, fall short of capturing the intricate nature of these speech impairments accurately. The
cornerstone of our approach is an integrated numerical model designed to emulate the complex dynamics of
speech production. In the early phases of our work, we successfully developed and validated a fluid—
acoustic—structure interaction model, employing simplified geometries to facilitate the interaction
calculations. This initial step has laid the groundwork for extending the model’ s application to simulate
real-case scenarios of articulatory disorders more precisely, thereby holding the potential to transform
diagnostic accuracy and treatment methodologies. Our research promises to deliver a quantitatively accurate
and reliable tool for assessing articulatory disorders by concentrating on numerical simulations and
leveraging simplified geometries for interaction analysis. This innovative blend of theoretical and
practical application marks a significant leap forward in speech production analysis, opening new avenues
for diagnosing and treating speech disorders and offering substantial benefits to affected individuals.
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