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CALCULATION OF FORMANT FREQUENCIES FROM
THE VOCAL TRACT CONFIGURATION
. o
Yasuo KADOKAWA and Kazuo NAKATA

Two parameter systems describing a vocal tract configuration, namely, K. N. Steven’s parabolic model
and G. Fant’s catenoidal model, are modified to get closer descriptions of Japanese vowel configuration
drawn by Chiba and Kajiyama from X-ray photographs of the vocal tract configuration.

Two approaches are tried to calculate formant frequencies from a given vocal tract configuration.
One is due to the sound- wave equation in a vocal tract, and the other is derived from the equivalent
network analysis of the vocal tract. . ‘

The practical processes of these two methods of calculation are changed into the forms which take
full advantage of computer calculation.

Fairly good coinsidences are obtained in the comparison of each of two formant frequencies derived
from the same configuration but different in principles, and the effects are estimated of the change of
each parameter on the calculated formant frequencies, and insights are obtained into the hierarchy among
parameters. )

Finally, the equi-frequency contours of each formant corresponding to a certain change of parameters
are drawn for phonemic interests to get a rough image of formant frequency trajectory due to change in the
vocal tract configuration.
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