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Title : “Vietnamese Text-to-Speech system and perceptual features of glottal tones”

Japanese title : “N M FAFEDTF A MEREGRI AT L EFFFROMNEEE

Speech synthesis has a long historical development, and many Text-to-Spzech (TTS) systems
have been successfully developed for major languages such as English and Japanese. However, there
has been little research on Vietnamese speech synthesis. It leads us to study on Vietnamese speech
synthesis and to build a TTS system for Vietnamese. A visual interactive speech analysis-synthesis
system is also implemented as a basic tool for the research.

Vietnamese is a tonal language with six lexical tones: LEVEL (Ngang), FALLING (Huyén),
BROKEN (Ngd), CURVE (Hbi), RISING (S#c), and DROP (Ning). Among the six tones, BROKEN
and DROP tones have glottal features. BROKEN tone, with irregular changes in the middle of the
syllable, is unique for Vietnamese comparing with other tonal languages. Hence, we study perceptual
features of these glottal tones.

Vietnamese Text-to-Speech (VieTTS) system is a parametric and rule-based synthesis system,
in which the fundamental speech units are demisyllables with LEVEL tone. VieTTS uses a
source-filter model for the speech production and a Log Magnitude Approximation (LMA) filter as a
vocal tract filter. To synthesize tones, we propose and apply both fundamental frequency (Fg) and
power patterns. For the first time, the power control is applied for the tone and is effective for
BROKEN and DROP tones.

For perceptual features of glottal tones, we hypothesize and check the similarity of DROP tone
and the first half part of BROKEN tone. The experimental results show that they are exchangeable.
Consequently, the final part of DROP and that of BROKEN are evaluated. As results, DROP tone
with the glottal stop at the end of the syllable has a perceptual threshold around 80 ms slope; the
final part of BROKEN had a minor effect on the perception.

This dissertation shows some new results as: (1) the TTS system for Vietamese is developed;
(2) the power control is applied for synthesizing BROKEN and DROP tones; (3) the first part of
BROKEN tone and DROP tone are comparable; and (4) for the perception, DROP tone has the
perceptual threshold, and the final part of BROKEN tone has the minor effect.
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