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This thesis aims to improve the speech quality of HMM-based speech synthesis systems by
considering two issues: the modeling of the dynamic features of speech parameters, and the
extraction of the fundamental frequency (or FO) parameter in glottalized regions of speech signals.
The dynamic features capture dynamic properties of speech parameter trajectories, thus contain
important information about speech dynamics such as spectral transition. Meanwhile, the FO
parameter conveys the intonation of speech, however, difficult to accurately estimate in speech
affected by glottalization. Therefore, accurate modeling of the dynamic features and accurate
extraction of the FO in glottalized speech can help enhance the naturalness and expressiveness of
speech synthesized from HMMs.

First, the author improves the modeling accuracy for the dynamic features by incorporating
the generation error of dynamic features into the generation error function of the Minimum
Generation Error (MGE) criterion, a state-of-the-art HMM training framework for speech synthesis.
The author also proposes a method for adaptively changing the weight associated with the newly
added error component based on the dynamicity degree of portions of the speech signal. As a result,
the proposed technique improves the capability of HMMs in capturing dynamic properties of speech
while maintaining a computational complexity similar to that of the conventional MGE criterion.

Second, the author tackles the problem of FO extraction in glottalized speech signals by
examining a language possessing a heavy glottalization feature, (Hanoi) Vietnamese. As a tonal
language with several glottalized tones in its tone set, the inaccurate FO estimation has severe effects
on the FO modeling, thus degrading the tone naturalness and causing the hoarseness in synthesized
speech. The author proposes an FO parameterization scheme for the Vietnamese glottalized tones by
using a pitch mark propagation algorithm in combination with a conventional FO extractor. The
proposed scheme is capable of deriving more complete and accurate FO contours representing the
tones compared to the simple use of the FO extractor, thereby significantly alleviating the hoarseness

and slightly improving the tone naturalness of synthetic speech.



