19

Measurement of the vocal tract area of vowels

By MRI and their synthesis by area variation

%9 2"

(Byunggon Yang)

ABSTRACT

The author collected and compared midsagittal, coronal, coronal oblidue, and
transversal images of Korean monophthongs /a, i, €, 0, u, {, o/ produced by a
healthy male speaker using 15 T MR, VISION. Area was measured by
computer software after tracing the cross-section at different points along the
tract. Results showed that the width of the oral and pharyngeal cavities varied
compensatorily from each other on the midsagittal dimension. Formant frequency
values estimated from the area functions of the seven vowels showed a strong
correlation (r=0.978) with those analyzed from the spoken vowels. Moreover,
almost all of 35 students who listened to the synthesized vowels from area data
perceived the synthesized vowels as equivalent to the spoken ones. Movement
of constriction points of vowel /u/ with wider lip opening sounded /i/ and led to
slight changes in vowel quality. Jaw and tongue movement led to major volume
variation with an anatomical limitation. Each corner vowel varied systematically
from a somewhat constant volume of the average area. Thus, the author
proposed that any simulation studies related to vocal tract area variation should
reflect its constant volume. The results may be helpful to verify exact
measurement of the vocal tract area through vowel synthesis and a simulation
study before having any operation of the vocal tract.

Keywords: vowel, MRI, vocal tract, area function, formant synthesis
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