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Speech Visualization of Korean Vowels Based on the

Distances Among Acoustic Features
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Abstract It is quite useful to represent speeches visually for learners who study foreign
languages as well as the hearing impaired who cannot directly hear speeches, and a number of
researches have been presented in the literature. They remain, however, at the level of
representing the characteristics of speeches using colors or showing the changing shape of lips
and mouth using the animation-based representation. As a result of such approaches, those
methods cannot tell the users how far their pronunciations are away from the standard ones,
and moreover they make it technically difficult to develop such a system in which users can
correct their pronunciation in an interactive manner. In order to address these kind of
drawbacks, this paper proposes a speech visualization model based on the relative distance
between the user’s speech and the standard one, furthermore suggests actual implementation
directions by applying the proposed model to the visualization of Korean vowels. The method
extract three formants F1, F2, and F3 from speech signals and feed them into the Kohonen's
SOM to map the results into 2-D screen and represent each speech as a pint on the screen.
We have presented a real system implemented using the open source formant analysis software
on the speech of a Korean instructor and several foreign students studying Korean language, in
which the user interface was built using the Javascript for the screen display.
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Korean language speeches
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Table 1. Formant means for speech data(Hz)

¢ I F1 F2 F3
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wot 2 | 7634 | 1446.0 | 2734.3
ZFde | 3911 | 1876.5 | 2593.7
/A | &S 1 | 3414 | 1784.2 | 2453.9
wo o 2 | 4240 | 1947.8 | 2534.2
e | 3206 587.9 | 2583.2
/9 | e 1| 3428 750.5 | 2681.4
we 2 | 390.3 811.1 | 2970.0
FEUS | 3246 595.5 | 2508.3
[/ | e 1| 409.4 962.0 | 2600.3
wo o 2 | 390.7 | 1090.7 | 2790.5
ZFS | 2365 | 1156.0 | 2515.8
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Fig. 6. (a) Feature map of /O}/ speeches (b) Screen
mapping example
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Fig. 8. Feature map of /Of/ speeches and their screen
mapping example
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