Accepted Manuscript

Dimensional paralinguistic information control based on
multiple-regression HSMM for spontaneous dialogue speech
synthesis with robust parameter estimation

Tomohiro Nagata, Hiroki Mori, Takashi Nose

PIl: S0167-6393(16)30239-4

DOI: 10.1016/j.specom.2017.01.002
Reference: SPECOM 2428

To appear in: Speech Communication
Received date: 2 September 2016

Revised date: 27 December 2016

Accepted date: 4 January 2017

Please cite this article as: Tomohiro Nagata, Hiroki Mori, Takashi Nose, Dimensional paralinguistic
information control based on multiple-regression HSMM for spontaneous dialogue speech synthesis
with robust parameter estimation, Speech Communication (2017), doi: 10.1016/j.specom.2017.01.002

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.specom.2017.01.002
http://dx.doi.org/10.1016/j.specom.2017.01.002

Dimensional paralinguistic information control based on
multiple-regression HSMM for spontaneous dialogue
speech synthesis with robust parameter estimation

Tomohiro Nagata®, Hiroki Mori?, Takashi Nose”

%Graduate School of Engineering, Utsunomiya University, 7-1-2, Yoto, Utsunomiya-shi,
321-8585 Japan
b Graduate School of Engineering, Tohoku University, 6-6-05, Aramakidza Aoba,
Aoba-ku, Sendai-shi, 980-8579 Japan

Abstract

This paper describes spontaneous dialoguesspeech synthesis based on the
multiple regression hidden semi-Markovimodel (MRHSMM), which enables
users to specify paralinguistic information of synthesized speech with a di-
mensional representation. Paralinguistic aspects of synthesized speech are
controlled by multiple regtession models whose explanatory variables are ab-
stract dimensions such a$.pleasant-unpleasant and aroused-sleepy. However,
in the training phase of the MRHSMM, estimated regression coefficients may
have unreasowably large values, which cause fragility in the parameter gener-
ation with regpecét-to paralinguistic information given to the synthesizer. For
robust estimation of the regression matrices of the MRHSMM with unbal-
anced spontaneous dialogue speech samples, the re-estimation formulae were
derived in the framework of the maximum a posteriori (MAP) estimation.

By examining the synthesized speech, it was confirmed that the acoustic fea-
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