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Tooth superimposition on real-time MRI videos
recoding articulatory movements

Hironori Takemoto™', Sakuya Tokiwa"

! Kikuo Maekawa™?

*1 Chiba Institute of Technology, *2 National Institute for Japanese Language and Linguistics

Real-time MRI can recode articulatory movements during speech to videos to help examine the movements
quantitatively. However, consonants, including alveolar fricatives, in such videos are difficult to analyze since the
teeth and oral cavity have the same low pixel value (black). We developed a method for superimposing the teeth on
each frame of the videos in the midsagittal plane to overcome this limitation. First, a frame wherein the upper and
lower jaws with teeth surrounded by the lips and tongue was selected and defined as the tooth-extraction frame. The
upper and lower jaws with teeth were then extracted separately. Thereafter, two rectangular regions including the
upper and lower jaws were set in the tooth-extraction and superimposed teeth target frames. Two rigid-body
transformation matrices mapping the corresponding two rectangular regions between the tooth-extraction and target
frames were then independently calculated using image registration. Finally, the upper and lower jaws with teeth
were superimposed on the target frame using the wo matrices. This method enabled the successful tooth
superimposition of 565 videos including 289,304 frames from 10 speakers.

Keywords: Tooth superimposition, real-time MRI, articulatory movements.
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