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1 Motivation
• The palate plays an important role in articulation,
e.g., in the production of obstruents such as /ʒ, ʃ, j/.

• Training a statistical palate shape space can help
with, e.g.,
– creating unseen shapes that may be used in com-
puter graphics;

– registering unknown data that might be incom-
plete, such as palate traces acquired by electro-
magnetic articulography (EMA).

2 Datasets
• Volumetric magnetic resonance imaging (MRI) is re-
garded as the state-of-the-art modality for imaging
the vocal tract.

• We use two MRI datasets for training: The one of
Baker [2] (1 speaker) and the full dataset of the
Ultrax project [1] (11 speakers).

• For evaluation, we use the volumetric MRI subset
of the mngu0 corpus [3]. It contains data from one
male speaker, including high-resolution 3D scans of
a plaster cast of his teeth and palate.

3 Training theModel

MRI Scan Segmentation Template
Matching Shape Analysis

• Remove differences with re-
spect to position and scale.

• Use PCA to determine dominant
variations in shape.

• Measure statistics of variations
in training data.

4 Registering UnknownData
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Registered palate shape in the /ɒ/ scan of mngu0. Col-
ors show the distances to the 3D scan of the plaster
cast of the speaker's teeth and palate.

5 Generating New Shapes

μ− 2σw μ μ+ 2σw

Generated shapes by manipulating the coefficient for
the principal component w related to the palate width.
μ is the mean shape of the space model and σ the
observed standard deviation of the coefficient in the
training set.

6 Conclusion
• Our model trained on 12 speakers is already able to
register unknown data.

• It also allows to generate new palate shapes.
• In the future, we plan to increase our training set to
improve the coverage.

• Additionally, we want to investigate how to use the
palate model to efficiently obtain the full palate
shape from EMA palate traces.
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