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This thesis describes novel approaches for synthesizing speech with prosodic variability and naturalness. There are a 

variety of applications of speech synthesis and there have been increasing demands for such applications. Although the 

variability and naturalness of synthetic speech have been improved, the ability of generating natural sounding speech is 

still insufficient. This thesis focuses on spontaneous conversational speech that has much prosodic variability. The purpose 

of this study is to improve the variability using spontaneous speech data by realizing the framework that can synthesizes 

natural-sounding spontaneous conversational speech. 

First, extended context is introduced to synthesize natural-sounding spontaneous conversational speech with prosodic 

variability in the hidden-Markov-model-based speech synthesis framework. Several context sets that can be obtained from 

the Corpus of Spontaneous Japanese are introduced and the effectiveness of the context sets is evaluated. The results of 

objective evaluation show that the phone prolongation and tone labels are effective for improving generated F0 and 

duration. It has been confirmed that the synthetic speech using extended context offers more natural-sounding speech than 

conventional contexts from the subjective evaluation. 

Next, prosodic-event-based HMM (prosodic-unit HMM) is proposed to improve the naturalness of prosody of spontaneous 

conversational speech. The modeling unit proposed prosodic-event-based HMM is the segment between two tone labels 

that represents prosodic events such as pitch falling by accent or pitch rising of boundary pitch movement (BPM). The 

proposed HMM is expected to reduce the model parameters of F0 because there are less prosodic events derived from F0 

features than phones that strongly depends on spectral features. The results show that the proposed technique gives a 

more compact model and more variation in generated F0 than phone-unit HMM. 

The prosodic variability and naturalness of synthetic speech is improved by extended context and prosodic-event-based 

HMM. However the naturalness of spectral features is still insufficient. Then, a speech synthesis framework based on 

Gaussian process regression is proposed to improve the naturalness of spectral features. Block-based sparse GP 

approximations such as local GPs and PIC are used for trajectory modeling of utterances with feasible computation. 

Moreover, for the generation of smooth parameter trajectory, frame context including nearby phone information and its 

kernel is defined. From the objective and subjective evaluation, the proposed method using the PIC approximation and the 

extended context achieved better performance than the HMM-based methods. 


