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ABSTRACT

The problem for developing a TTS (text-to-speech) is a very active ﬁeld of research. As

the Human-Computer Interfaces (HCI) come of age, the need for a more ergonomic and

natural interface than the current one (keyboard, mouse, etc.) is being constantly felt.

Talking of natural interfaces, what comes to mind, is sound (speech) and sight (vision).

These form the basis of many intelligent systems research like robotics. Moreover,

speech can also serve as an excellent interface for sightless people, or people with motor

neuron disorders.

In this dissertation we attempt at developing a TTS system for English Language.

Although the task of building very high quality, unlimited vocabulary text-to-speech

(TTS) system is still a diﬃcult one, with many open research questions, we believe the

building of reasonable quality voices for many tasks can serve our needs. Here we have

worked with English, the most commonly spoken language. We hope to easily extend the

system to other languages, since there are a lot of underlying similarities between various

languages. English language being highly phonetic, result in simple letter-to-sound rules.

We used the standard concatenative synthesis. The main problem faced by us was to

make the synthesized speech sound natural. We investigated the reasons for the

mechanical sounding speech and developed diﬀerent synthesis models to overcome some

of those problems. Moreover, we implemented some standard and also novel intonation

and duration modiﬁcation algorithms, which can be incorporated into the TTS at a later

stage. Our main achievement was reasonably legible speech with an unlimited vocabulary.

The following thesis presents a brief overview of the main text-to-speech synthesis

problem and its sub problems, and the initial work done in building a TTS for English.
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1. INTRODUCTION

Speech is the primary means of communication between people. Speech synthesis has

been under development for several decades from now. Recent progress in speech

synthesis has produced synthesizers with very high intelligibility.



1.1



SPEECH PROCESSING



In the year 1960, the world first time witnessed the idea of a talking computer. It was

demonstrated in a movie theatre through a space odyssey with two astronauts and a

computer. This computer was named HAL. HAL could not only speak but 88was also

friendly and understanding. Before HAL, an actor speaking as a computer deliberately

created a stylized, mechanical, "robotic" voice. That mechanical sound was the viewer's

perception that a computer was speaking. However, HAL presented the possibility that

future computers would speak and function like human beings. For most of the people,

who were present in the demonstration of HAL, a computer was something out of science

fiction. The way we interact with computers today - by typing on a keyboard to input

information and receiving responses on a video screen - was just being designed at that

time. With the invention of new technologies such as speech synthesis and speech

recognition, we are now moving into an era of more effective human-computer

interaction.



1.1.1



SPEECH TECHNOLOGY



Speech technology consists of the following two key components:

• Speech synthesis – Speech synthesis can be described in the simple words as

computers speaking to people. This mainly requires computers to understand the

language speaking rules. TTS synthesizers belong to this category.

• Speech recognition – Speech recognition can be considered as people speaking to

computers. This requires computers to understand the speech. SPEECH-TO-TEXT
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systems belong to this category. In the present work, the speech synthesis

component of speech technology has been considered.



1.1.2



SPEECH SYNTHESIS



Speech synthesis can also be considered as the generation of an acoustic speech signal by

a computer. The application areas of speech synthesis may include:

• TTS synthesizers like e-mail or news readers, etc.

• Dialogue systems, for example, enquiry for train schedule information or

information about flight reservation.

• Automatic translation (speech-to-speech) systems.

• Concept/content-to-speech (CTS), for example, weather forecasting.

1.1.3



TTS SYNTHESIZER



A Text-To-Speech (TTS) synthesizer is a computer-based system that should be able to

read any text aloud, whether it was directly introduced in the computer by an operator or

scanned and submitted to an Optical Character Recognition (OCR) system. As such, the

process of TTS conversion allows the transformation of a string of phonetic and prosodic

symbols into a synthetic speech signal. The quality of the result produced by a TTS

synthesizer is a function of the quality of the string, as well as of the quality of the

generation process.



1.1.4



COMPONENTS OF A TTS SYNTHESIZER



As depicted in Fig. 1.1, a TTS synthesizer is composed of two parts:

• A front-end that takes input in the form of text and outputs a symbolic linguistic

representation.

• A back-end that takes the symbolic linguistic representation as input and outputs

the synthesized speech in waveform. These two phases are also called as high-level

synthesis phase and low-level synthesis phase, respectively.
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