4.3　Speech synthesis and processing technologies for expressive speech
　We are developing speech synthesis and processing technologies enabling the use of expressive speech in user-friendly broadcasting services. For easy-to-hear voice reading and enriched production effects, it is necessary to further increase the quality of the Text to Speech (TTS) technology we had previously developed for synthesizing speech including arbitrary words and sentences and to incorporate expressiveness suitable for the speech topic. 

■Speech synthesis technology

　We previously put into operation on NHK Radio 2 an automatic broadcasting system called the “Stock market report program.” It uses a method for directly using speech waveforms from a speech database(1). While this method is effective for high-quality synthesis of a limited number of phrases, sound quality is lower when words not in the database need to be synthesized for arbitrary sentences. To enhance the quality of the synthesized sound of arbitrary sentences, we are developing a hybrid method that takes advantages of a method we previously developed for directly using speech waveforms from a speech database and a newly developed method that uses a statistical model created from the database. We integrated the platforms of these two methods to create a system. We also developed a technology for producing phonemes with accent and word class information from the input text as well as a technology for editing these phonemes when building a speech database from newly recorded speech. We have thus developed elemental technologies for automating the hybrid method ahead of schedule. 

■Speech processing technology

　The tone of people’s speech is not always neutral. It can express various emotions such as happy or angry and bright or dark ones depending on the topic. We receive requests from program producers for ways to process speech so that these various tones are incorporated in the synthesized speech used for user-friendly human interfaces or program production effects. To meet this demand, we are developing a speech processing technology for adding emotional expressions to neutral speech. 
　We previously developed a series of speech processing methods for preparing an emotional voice database for a certain speaker, extracting rules for processing emotions from the differences in acoustic feature values between emotional voices and neutral voices, and converting speech by using these rules(2)(3)(4). In FY 2014, we built additional emotional voice databases for six speakers to implement emotional speech processing for multiple speakers. We applied the processing method for the certain speaker to the multiple speakers. To prevent the change in voice pitch resulting from speech processing from sounding unnatural, we performed smoothing using a model based on a speech generation mechanism(5). We improved the smoothing algorithm by using language information such as modification relationships in phrases to further increase the quality of the processed speech. We demonstrated through subjective evaluation experiments the effectiveness of this method for adding emotional expressions of a certain speaker to the neutral speech of a different speaker. 

■Application for practical use

　We previously developed a speech rate conversion technology for make speech sound slower without extending the speech duration. To make the converted speech easier to listen to, we developed a function for emphasizing the intonations of the speech on the basis of the change in speech rate. This function can be combined with the technology we developed in FY 2013 for adjusting the balance of speech and background sound arbitrarily. We built an application incorporating this function, anticipating its practical use for smartphones and other devices.
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