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Abstract
This paper aims to enhance the performance of a TTS system
by generating various speaking styles. First we describe three
speaking styles (Radio News, Political Address and
Conversation) and compare the prosodic features found in
these authentic styles with the prosody in “neutral” speech
uttered by the eLite TTS system ([1]). Differences concern
about 20 prosodic characteristics (F0 span, speech rate, pauses
and hesitation, primary and secondary accentuation, schwa
deletion, etc.). In order to make the neutral speech similar to a
typical speaking style, prosodic characteristics are
implemented within the TTS system itself or during a postprocessing step. The quality of the “stylized” synthesis is
evaluated by comparing it to the original style.
Index Terms: speaking styles, speech synthesis, French
prosody, accentuation, pauses, hesitations.

1. Introduction
The goal of this study is to describe the prosody of several
speaking styles in order to design new parameters for the finetuning of a non-uniform-unit-selection (NUU) text-to-speech
system (TTS). Prosodic modelization of each style is based on
automatic measurements taken from 3 samples of each style.
The enhanced system allows a wider variety of speaking styles
from a single voice database.
It is well known that a TTS system selects units from a
database by taking into account the resulting continuous
intonation and spectral properties of the signal. It does not
allow a fine-tuning of the synthesized prosody, which would
be hazardous in any respect, given the risk of reduced
naturalness.
The very notion of speaking style is a nebulous one [2].
Speaking styles are supposedly recognizable, or salient,
manners of uttering under specific conditions of
communication. Speech type varies along multiple
dimensions, including the number of and relationship between
conversational participants, the degree of intelligibility
required [3], the degree of preparedness of the discourse, etc.
Recent research [3], [4], [5], [6] has demonstrated how some
prosodic characteristics regularly vary according to specific
dimensions of the situation (for example, F0 register span
increases in public communication).
Once prosodic profiles are established for each targeted
speaking style, they are compared with the prosodic profile of
the existing neutral voice produced by the TTS system. One-

to-one differences in prosodic parameters are then used to
modify the synthetic voice, using several procedures, either
within the TTS system or during a post-processing phase.

2. Text-to-Speech system eLite
The eLite TTS system operates by selecting non-uniform units
from a speech database of 56,000 diphones. The selection
algorithm is designed so that it minimizes the cost of the target
(based on linguistic characteristics) and the cost of the join
(based on acoustic characteristics). The original prosody of the
units is preserved, resulting in a quite natural, if somewhat
monotonous and neutral melody and rhythm (see [7], [8] [9]).
Consequently, the resulting prosody depends strongly on the
original voice and style in the database (in this case, an
unemotional reading style).
Any modification of the synthesized prosody is therefore
made difficult because of the architecture of the system. In
other words, “the quality of the synthesis relies on the fact that
little or no signal processing is done on the selected units, thus
the style of the recording is maintained in the quality of the
synthesis. The synthesized style is implicitly the style of the
database.” [10]

3. Analyzing speaking styles
What makes a speaking style perceptually different from
another one, in a salient way? Various studies [3], [4] have
shown the prosodic parameters on which speaking styles
typically and regularly differ.
We used the ProsoReport tool [11] to extract quantified
information about each style sample. This tool requires the
preliminary processing of data using the following Praat-run
scripts [12]: the EasyAlign tool segments a recording into
phones, syllables and words on the basis of speech signal and
orthographic transcription; Prosogram [13] is used to segment
and stylize F0 into perceptual nucleic tones based on syllable
segmentation; the ProsoProm tool [14] automatically
determines which syllables are prominent; eventually the
ProsoReport tool gathers prosodic measurements into a table
containing a list of ca. 70 prosodic descriptors.
We applied the complete description procedure to the
output of the TTS system (representing 20 minutes of
synthesized speech) and to 9 recordings (3 speech samples for
each of the 3 speaking styles, representing 10 minutes per
style) and established a list of the most salient differences
between each style and the neutral synthesis produced by
eLite.
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