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e The human tongue is classified as a muscular e Artisynth: 3D Interactive biomechanical simulation Tongue Shape Complexity
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hydrostat (MH), as 1t uses hydrostatic pressure as platform (Lloyd, J. et al., 2012)
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mechanical support instead of a bony skeleton m Java-based API for model creation
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(e.g., Kier & Smith, 1985) o Jaw-Hyoid-Tongue complex model to run sitmulation
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e Prior studies suggest some tongue functions are Experimental Variables: = ——— : :
dependent on interaction with surrounding skeletal Bone Excitation # of
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Fig. 1. Tongue shape lateral bracing (Adler-Bock et al., 2007) Fig. 5. Change in lateral stretch vs bone condition
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Fig. 3. The Artisynth tongue model with (a) and without (b) bone .
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Fig. 5. Change 1n lateral stretch vs bone condition
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Fig. 2. Tongue movement lateral bracing (Bressman et al., 2011) ¢ Stretc uclidean distance along the
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Discussion
Hypothesis e Tongue Shape Complexity: Modified Curvature

e Supports hypothesis: Surrounding hard structures

Index (MCI) (Dawson et al., 2016)

Bone structure surrounding the tongue 1S o 2D measure of tongue curvature constrain tongue movement but also allow for more
complex tongue shapes

important for the pro duction of o Summed MCI for each row & column of
. ® (lear similarities with other MHs but the tongue’s
h-lik h tongue grid for 3D complexity |
speech-like tongue shapes. reliance on and interaction with bone may be a
Analysis L :
Y crucial point of difference
b 1 . o . . A
e Conducted Welch’s two-sample paired t-test e Understanding this interaction is essential for
Prediction : : : » .
o Shape Complexity = higher with bone characterizing human tongue function
: (p <.001) o Implications for clinical practice in speech & the
We predict that the presence of bone
o Lateral Stretch = higher without bone function and evolution of MHs in general
should correspond to a lower range ot
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