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Abstract 2. Short Review on the Speech Synthe-

This paper deals with a speech synthesis. Speech synthesis

is an artificial production of speech by a computer. SpeechWe can divide methods of speech synthesis into three fol-
synthesis from a text is called Text-to-Speech (TTS) synthetowing categories:

sis. The main goal of this paper is to propose and implement

aTTS system based on the MBROLA (Multiband Resynthe- 1. Articulatory synthesis: direct modeling of the human
sis Overlap-Add) project. We implement jSynt tool, a TTS speech production system;

system written in java. The first version includes two main 5 Eormant synthesis: modeling the pole frequencies of
languages, Czech and English. However the design of the  gpeech signal or transfer function of vocal tract based

system is general enough to fit other languages. The re- on source-filter-model-
sulting synthesized speech is understandable, but not ver . "
naturgl 4 P ¥'3. Concatenative synthesis: use of the prerecorded sam-

ples derived from natural speech.

1. Introduction Articulatory synthesis [2] is usually not used in current
synthesizers, because it is too complicated for high quality

Human speech is the most natural form of communicationimplementations. However, it may be a favorable method in

between people. Therefore, it would be very beneficial us- the future.

ing natural speech for the interaction between human and In current systems, formant and concatenative methods
computer. An artificial production of speech by a computer are mostly used. The formant approach [3] has been domi-

is called speech synthesis, speech synthesis from a text igantforlong time, but today the concatenative method [4, 5]
called Text-to-Speech (TTS) synthesis. is becoming more and more popular. Therefore, we present

Many applications of speech synthesis exist, we only the details of these methods. . o _
mention some examples: In telecommunications services, The main issue of the concatenative synthesis is to find
Speech Synthesis can rep'ace the Operator's Voice, Shorgorrect Iength of the SpeeCh units that will be concatenated.
messages can be simply pronounced by the synthesis¥Word units are practical when they are pronounced in isola-
In public transport, synthesized speech is used insteadion. However, the sound of t_he continuous sentence is not
human speech to inform the passengers about the arhatural. The current synthesizers are thus mostly based on
rivals/departures or to provide other important information. Shorter units such as phonemes, diphones, demisyllables or
Speech synthesis could be also used for language educatio®n combinations of these.

but to our best knowledge, this is not done yet, due to the Several methods of concatenative synthesis exist, we
low quality of existing systems. mention here the interesting ones only:

The main goal of this paper is to propose and imple- ) . . ,
menta TTS system based on the MBROLA [1] (Multiband ~ ® M|crophonem|c method: units of variable length de-
Resynthesis Overlap-Add) project. rived from natural speech are used [6];

This paper is organized as follows. Section 2 presents ® Linear Prediction (LP) based methods: based on the
a short overview of speech synthesis. Section 3 describes ~ Source-filter-model[7], filter coefficients estimated au-

briefly the MBROLA system that is used in our work. Next tomatically from the speech;

section deals with the design and implementation of the e Sinusoidal models: assumption that the speech signal
jSynt TTS system. In the last section, we discuss the re- can be represented as a sum of sine waves with time-
sults and we propose some future research directions. varying amplitudes and frequencies [8, 9];
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jSynt

e PSOLA methods [10]: very popular method, allows
prerecorded speech samples smoothly concatenated
and provides good controlling for pitch and duration, l phones
used in some synthesis systems as for example in ‘

ProVerbe, HADIFIX, MBROLA (system that is used text phonetizen— pros. modulé—~MBROLA %Ch
in this work), etc. I /

phonetic rules

phones with duration ang,

phon. dictionary

3. MBROLA

MBROLA represents a speech synthesizer based on configure 1: Principle of the jSynt TTS systerphonetizer
catenative synthesis of diphones. Therefore, a database ofansformation of the text into the phone sequence using the
diphones adapted to the MBROLA format is needed to run phonetic dictionary and phonetic rulegfosodic module
the synthesizer. This database has been created for abomcluding of some prosodic information (phone duration
twenty languages for example for English, Czech, French,and fundamental frequency) into the each phdfBROLA
etc. speech synthesis from the prepared parameters.
Input of the system is a list of phonemes with prosodic
information such as duration of phonemes and a linear de-
scription of pitch. It is thus not a Text-To-Speech (TTS)
synthesizer, because it does not accept raw text as an inpué.2 Implementation
Output of MBROLA are speech samples on 16 bits, at the
sampling frequency of the diphone database. The jSynt system is implemented in Java programming lan-
MBROLA is distributed for non-commercial applica- guage mainly due to its platform independence and its ob-
tions for free and uses the TD-PSOLA algorithm [11] for ject orientation. We chose the three-layer architecture to
speech synthesis. isolate the Graphics User Interface (GUI), application and
the data. This design is used,because it is simple to replace
the individual components when necessary. The GUI is cre-

4 J'Synt TTS system ated by javax.swing package.

The main screen of the jSynt system is shown in Fig-
In this section, we describe design and implementation of ure 2.
the jSynt system. We require that jSynt could synthesize

several languages (language independent) and synthesizeh_ﬂ"ﬂ

speech would be comprehensible. Soubor Syntéza Nastaveni Nipovéda
EEEEE
4.1 Design SR LR
syritetizator fedi, a m‘uci gt u;Kuthpé_n vspflwaru ns0.022.082.0
jSynt TTS system operates as follows: the iNPUt text (8 teX [mmé it o1 imimromam e 1246250 550
file or a user keyboard input) is firstly phonetized by phone- [t sthopnost zmént text ra et s,
tizer module into phone sequence. The second step consist 20260900
in including the relative phone duration and pitch informa- AN
tion in the synthesized word into the phone code (using the s
prosodic module). Finally, the MBROLA system is called 119.021083.0 u

e 380240870 x

with these parameters in order to synthesize the speech.

The main part of the system is the phonetizer that en-
codes phones using the SAMPA alphabet [12]. Two options
of phonetization are proposed:

Figure 2: Main screen of the jSynt TTS system

o The main configuration of the system (actual and even-
» from a phonetic dictionary (when the word to phone- 3| Janguages to synthesize) and lists of phonetic rules are

tize is known); stored in the XML format. Phonetic vocabularies are rep-
e from phonetic rules of the target language. resented by the text file in the cp1250 charset. The first
version of the system includes two main languages: Czech
The principle of the system is schematized in Figure 1. and English.
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4.2.1 Phonetizer natural. In the current implementation of the system, En-
glish phonetic rules are not available. Therefore, next per-
spective is to include these rules. Our actual system oper-

?Od'gg. thtimput tebxtllnto ';Ee phtonehseqltj_ence. I thetwt(_)rd 'S ates with two languages only. Therefore, our last perspec-
oundin the vocabulary, then Its phonetic representation 1S, ¢ s including another languages (French, German, etc.)
used, otherwise the phonetic rules are used. These rules ar.

: . ifto our system and evaluation of the resulting synthesized
relatively simple for Czech language, but much more com- speech.
plicated for English. Therefore, in the first version of our
system, only Czech rules were created. Quality of Czech
synthesized speech is superior to English, because the outAcknow|edg ment
vocabulary English words are phonetized wrongly.

As mentioned previously, this module is responsible for en-

This work has been partly supported by the grant NPV II-
4.2.2 Prosodic Module 2C06009.
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