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Abstract

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 containing 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.



Abstract in Japanese

AFHICIE, M IZESW B R AT A7 MBI 2 mEm L B E LT
Lo BFRNT A= OEBEEOET VL, BXOEFEFICBW CHEEIEEN
FHANE 72 > T D XK TORARRF RS (FO) o 2 SOfEZG L LT
%o BIRRFIIE RN T A — 2 B OB E A KRB L TRBY, A~ FLE
Bl EOEFOECRHEICET 2 HEREREZZA TS, —FHT, FO RXF A—
XL, BEFEOA L 3= aryaRALTRBY, FHEHINAHAE72->T0D
BRICBWTCILIEMICHEST S Z LR LV, BIREOEMHERET B IO
FHRAREINAIHAL & 22> TV A EFICEBIT 5 EMEZ FO #EEIX, MM »HAR S
TBEFRICBIT 2 BRESCEIGRBA RO DL Z LIl D,

B LI, BEARICBW AL AN Tng M 228 oPsAIcBWT, 4
GRZER N (MGE) FEHED T BRI BRI O A R E A B AT 5 Z L2k - T
AR OET LB EZ M L7, £, HICEALLEREHOEL %,
T OBPILEALDOIRE IS U TSN S® 5 FELZERE L TWD, fE L
LT, #RTFEL, FHEEEZIERED MGE KRUEDOFIELRIZEIHELRNE, HFO
RISV T M ORBEE 2\ LS T 5,

%202, A OARHARE S HBEICHER T 25 THLX N T LFE (D) A
FE) xR LT, FHEBMSAHAE 2o TWDEFO FO flit o FEIZE
DHLA TS, FHEONHAREI S HEBEICRETZ2FHZR > TV D FEFASIHEIC
BWTIE, FIEMER FO HEEN FO OET WLICERZEZ L7261, AREFICE
WTHERADORERERL LN FEEZ L7267, /RO Fo Iy F~—27 Dis
W7 TV XLEMBPIATZ EICE 5T, REFLAEOFHRMAA & 725 HiiC
%9 % FO ot OFSEAZIRREZ L T D, EFIEIL, 16RO FO fhHEIZHE~T,
A < EMEICHFE R Z KRBT 5 FO RYNZHETETEBY, AREFO Lo
NFELLIZEL, mFHOBARIEZMEL TS,
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