FEMEA  EEERaET R [EEss
THE INSTITUTE OF ELECTRONICS, TECHNICAL REPORT OF IEICE.
INFORMATION AND COMMUNICATION ENGINEERS

A ATNCED HRETIEBEEZ AT 5 HMM 5 R G AT A
PRI RKHET EpEfEsANT O FH O BET Graham Neubigl  Sakriani Saktif
ik 7
T REEWBZEM R FRERT T 630-0192 43 R EAE & LHT 8916-5

HoFL HREAGHZHOVZAEEBOMRERMIZLD, HEL TAREFEOEHROGRLMIZEWT, 2—FD i
WEDDEFREEGRTEDI VR =T 2 —ADRAKEIPEENT WS, ZHIH LU TABETIE, AmE» DR E
NREEABROEREZHEL T, HMMEESKIZBWT, @EOTFFAMGHESKRIERELZE/HFLOD, 2 —Pik
SANEFREZAVCCHESE DGR EFOBRHEZHIEST 5 FERERET LS. ANEFFICH LT, HMMIRET J 1 A
VEEFSZET, ANEFOMEREEZMBIL, ThE HEGEEHHMM IC K2 Z T, AJEHOHEEEREIC
WG U7z BEGEEDARERZ2EKT 5. 615, ANBFRO [y "X —VE2AREFRICKMI TS 22T, ANEA
DRy N2 — B IR L7 BEEEOARE R 2 ER T 5. ANER ARG FEICBIT 2RE T A —
RADOA—BIZ LB HAARMELZMZ 272017, KXW 2 kG EOBAIZET 25, 7 VEGLEZFW-7 J
4 A M HMM OFEFIZET 2 8EE, BLO, AR/ EEERICNIG S 2 EARIZET 2 ME 2175, @O A
HEEE 2 NR e U7 EREHETE R S, REEOFHMEEZRT.

F—7— R HMM HHEE, BEGE, MR, ET7VHEN, A/ ) EHEEHR

HMM-Based Speech Synthesis System with Prosody Modification Based
on Speech Input

Yuri NISHIGAKI, Shinnosuke TAKAMICHI', Tomoki TODA', Graham NEUBIGT, Sakriani
SAKTI', and Satoshi NAKAMURA
1 Nara Institute of Science and Technology, Tatayama-cho 8916-5, Ikoma, Nara, 630-0192 Japan

Abstract As a creative activity using speech synthesis technologies has been grown rapidly, it is desired to develop
an interface to synthesize speech of a specific target speaker as users want. In this report, we propose a prosody
modification method using user’s speech inputs in HMM-based speech synthesis system in order to achieve high-
-quality and expressive speech synthesis. The propose method allows users to guide prosody of synthetic speech
of the target speaker by using their own voices while preserving original functions of the HMM-based speech syn-
thesis system as a text-to-speech synthesis system. Both duration information of the input speech extracted by
performing HMM state alignment and Fy patterns of the input speech are effectively used to control the duration
and Fj patterns of synthetic speech of the target speaker. To alleviate the degradation of naturalness caused by
prosodic mismatches between the input speech and the synthetic speech, we investigate an appropriate unit for
the HMM state alignment, model adaptation for building an HMM used for the alignment, and correction of un-
voiced /voiced information. Experimental evaluations are conducted for multiple input speakers, which demonstrates
the effectiveness of the proposed method.
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Fig.1 Diagram of prosody modification based on speech inputs.
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Fig.2 Example of Fp contours (top: Fp contour of input speech,

middle: Fp contour generated from target speaker’s HMM,
bottom: Fp contour of input speech after range transfor-
mation (dotted line) and that after unvoiced/voiced com-

pensation ( solid line ) ).
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Fig.3 Mel-cepstral distortion in each alignment unit ( Black line,
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Fig.5 Degradation mean opinion score on prosodical mimic abil-
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Table 1 P-values compared to “Reference” with the phoneme-
level alignment in term of the MOS scores for speech
quality.

State Phone Mora
Target 8.77¢~10 | 6.89¢=6 | 6.96e7

1 utterance | 7.58¢~% | 0.0259 0.128
56 utterance | 0.389 0.490 0.102
Reference 0.187 \ 0.283
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Table 2 P-values compared to “Reference” with the phoneme-

level alignment in term of the DMOS scores for mimic

ability.
State Phone Mora
Target 3.07e? | 4.03¢710 | 1.05e— 14
1 utterance | 3.91e~% | 0.0425 | 2.73e~®
56 utterance | 0.680 0.365 | 6.73e~°
Reference 0.675 \ 0.0376
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