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Abstract - Most rural communities in the Eastern
Cape are inhabited by illiterate people, who cannot read
and write but can only speak their mother tongue. This
paper presents the design and implementation of a
system that performs a conversion of isiXhosa text into
speech (TTS) and vice versa for the rural communities
living in Dwesa using Festival text to speech engine and
sphinx for speech recognition. Majority of the Dwesa
inhabitants are illiterate and can only consume
information through speech in their local language.
Although the development of text to speech is not new,
there is no such system implemented in isiXhosa
language and one that can be accessed by the people
who live in rural communities such as Dwesa.
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I.

INTRODUCTION

The goal of text to speech (TTS) synthesis is to convert
input text to intelligible and natural sounding speech so as
to transmit information from a machine to a person and is
widely used to generate spoken utterance from text. Text to
speech goes beyond conversion of text, for example, in
some telecommunication applications; it is used to read
back a phone number [1]. In 1990s a text to speech used to
be commercially available in English (e.g. British,
American) in some Indian languages (e.g. Hindi, Tamil,
Urdu) and in French, Spanish and Swahili [2].
However, there are numerous text to speech synthesizers
used all over the world today but there is none in isiXhosa
language. So there is a need to develop a text to speech for
isiXhosa speakers to help them consume and understand
development issues affecting them.
This work proposes the use of festival open source tool to
implement the system. Festival is free open source software
written in C++, which provides a stable and portable
multilingual speech synthesis framework. It was developed
by Alan Black at the Center for Speech Technology
Research (CSTR) of the University of Edinburgh [2]. The
making use of the open sources software in developing this
system brings the following benefits: It makes it affordable
to the community, no legal obligation, the availability of the
source code is free and right to modify, the right to
redistribute modifications and improvement, the right to
use the software in any way, simple license management
and leads to high quality software. The development of a

new voice system requires combination of different methods
in order to reach the expected results such as phonetic,
lexicon, phrasing, intonation, duration and waveforms
synthesis and voice selection function [3].
The main objective of this project is to implement a
system that is going to be used within the context of
Siyakhula Living Lab (SLL) by rural community of Dwesa.
Dwesa is a poor community in terms infrastructure and the
use of technology, most of the people are illiterate [4]. The
system intends to make life easy for them, as anyone who
can read isiXhosa can just type the text and people listen
using their mobile phones or computers, which are installed
in the schools throughout Dwesa.
The system will be sensitive to the community context by
making use of common devices such as inexpensive mobile
phones which are already available and in use by the people
in the area. In Dwesa there is a gap between people who
can read isiXhosa text and people who cannot read. The
implementation and design of this system is intended to
close this gap. The misunderstanding would be minimized
by getting first hand information using this system. It will
also lessen the time spent by people getting information.
The remainder of this paper is organized as follows: In
Section II, we give a brief overview of relevant telephony
applications that are available in the market. We present
the system design and architecture in Section III. In Section
IV, we present conclusion and future work.
II. RELEVANT TELEPHONY AVAILABLE
A lot of work has been done in this area of research. A
text to speech (TTS) synthesizer system has been used for
developing text to speech in different languages. Black et al
[2] developed the first text to speech system at the Center
for Speech Technology Research. It was used in reading
systems for the blind, where a system would read some text
from a book and convert it into speech. However, in this
system we propose the use of isiXhosa language.
Nathal et al [5] developed a text to speech at the BRAC
University in Bangladesh for the Bangla speakers. It was
designed to help overcome the literacy of the common
masses in Bangladesh. They used festival to implement
their system. However, the system was developed for
Bangladesh people who have different speech and life
orientation to South African people.
Gakuru et al [6] at the University of Nairobi in Kenya
developed a text to speech for Swahili speakers. Swahili
text-to-speech was developed for a market purposes for

major companies such as Microsoft and Google. It was also
used by a large number of blind children in schools to
communicate. However, all these systems were designed but
not for isiXhosa speakers.
III. SYSTEM DESIGN AND ARCHITECTURE
The Dwesa community so far is running the web
application services that were deployed such as eCommerce, e-Judiciary, e-Government and e-Health. All
the web applications are kept in the web server as shown in
Figure 1 below. Since the area is mostly inhabited by
illiterate people, it is difficult for them to access those web
applications, which are written in English.
The Information Communication and Technology for
Development (ICT4D) is moving towards the development
of telephony application services to assist people to
communicate in the rural areas. These applications include
telephony forum, telephony learning and voice interface.
The mobile phones in these days are very popular everyone
has one, so it is the available device that we can use.
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Figure 1: Text To Speech System Architecture
The PBX asterisk server used to keep the information about
these telephonic applications. The festival engine is
connected to the asterisk server in order to access the
information about all the telephony applications. The

festival engine changes all the telephony applications and
produces text to speech system that is easy to be accessed by
the community (user). Figure 1 shows that the user can use
a mobile phone or desktop computer to access the
information. The user input the text using the desktop
computer and through Hypertext Transfer Protocol (HTTP)
to the web server.
The speech is rendered through mobile phone via voice
terminal and Real Time Protocol (RTP). The festival text to
speech is made up of modules as shown in Figure1. The
text-to-speech system combines the web applications and
telephony applications to come up with one application to
help rural communities.
IV. CONCLUSION AND FUTURE WORK
The development of a text to speech and vice versa
system in rural communities is very important in helping
people to communicate. Dwesa area is mostly inhabited by
illiterate people who cannot read and write. This paper
presented a system that helps people to communicate and
improve the use of technology in rural areas.
We are in the process of collecting data as we implement
the system side by side. Then we carry out usability testing.
We intend to do more investigation on its accuracy,
usability and acceptability in the community.
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