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ABSTRACT

In Text-to-Speech (hence forth) synthesis and
related fields, attention is now being given to the
research problem of replicating specific speaking
styles. This has been facilitated by recent
technological improvements in the capabilities of
TTIS systems, and the incorporation of the
technology into real life applications and
commercial products. This paper is concerned
with describing and modelling the style of a
radio news broadcaster for eventual inclusion in
a speech synthesis system. A methodology for
this task is specified. Pilot experimental work
comparing a selected corpus of radic news
broadcasts with read aloud versions of their
edited transcriptions is reported. The pilot work
described compares prosodic parameters of tone

units, stresses, and speaking rate.

1. INTRODUCTION

In speech synthesis applications the naturalness
and intelligibility of the output speech must be of
high quality to be effective. In recent years the
importance of speaking style for high quality

voice output has been recognised.

The aim is to develop a general methodology for
describing, replicating, and comparing read
aloud styles of speech. The methodology has
the following stages: (1) defining the speaking

style, (2) database composition, (3)

annotation of the database, (4) the linguistic

representations used to model the

(expressed in a formal computational manner),
(5) the assessment of the simulated style. For
this project the methodology will be applied
(including
fundamentai frequency, speaking rate and
duration, and the structure of intonation
phrases). This enables the role of prosody in
speaking style to be compared to other factors

mainly to prosodic factors

such as spectral quality.
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In this paper the first two stages of the
methodology are summarised (in sections two
and three respectively) and the pilot
experimental work describes progress on the
third stage.

2. METHODOLOGY
2.1 Describing Speaking Styles
The term 'speaking style' is used in diverse ways

by researchers in the speech sciences. Eskenazi
[3] offers a recent survey, examples include the

degree of casualness and intelligibility, -

quantitative suprasegmental changes, emotion
and attitudes of the speaker, and sociolinguistic
factors.

In any study of speaking styles the working
definition of the researcher is important. Hence
Eskenazi calls for a data driven approach and
for attention to be paid to the work of
psycholinguists and sociolinguists.

Granstrom [4] calls for TTS to be used a tool for
studying speaking styles, since the effects of
style specific rules can be closely controlled and
evaluated. This paper is primarily concerned
with replication for speech technology, and in
addition to the data oriented view it will argue
for an application oriented view - what purpose
or role does the style serve.

2.2 The Application View

An implicit aim of the methodology is to move
away from labels such as ‘informal' and
'spontaneous’ to a more formal computational
modelling approach. We propose an application
view. This representation is an extension of the
data driven approach of Eskenazi. The
application describes the purpose and usage of
the read aloud style.
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The application view is stated in terms of
assumptions and  style  structure.  The
assumptions is the beliefs and intentions of the
speaker regarding the audience and the actual
style that this must be communicated in (the role
and the how the information can be transmitted
to the listener).

For example by taking the application view, four
main features of interest in rtadio news
broadcasts (hence broadcasts) are indicated: a
narrative structure, the duration of the narrative
is not long (a couple of minutes), a high
information content (semantic load), and a very
high requirement for intelligibility.

The application view enables a finer distinction
between styles to be made. An interesting point
is that it can also be used to define speaking
styles, but this requires a more complex
representations of assumptions in the application
view to be practical.

2.3 Describing Speaking Styles

When comparing speaking styles, reseaichers
have concentrated on read versus spontaneous
speech. A well used technique is to elicit
sponianeous speech from speakers involved in
some task, and then ask the same speakers to
read out a transcribed and edited version of the
spontaneous speech. Examples of this approach
are Blaanw [2], and Howell and Kadi-Kanifi [6].
This paper differs in that read speech is to be
compared with recorded radio news broadcasts.
The read speech will consist of a protessional
speaker reading a transcription of the radio news
broadcasts. This approach is moetivated by the
‘application’ criteria for describing speaking
styles, plus historical and practical reasons.

Historically, TTS has been concerned with
simulating a human being reading text aloud, and
this is regarded as a 'meutral’ speaking style
{Granstrom [4]). From an application oriented
view, many applications will not require the
casualness inherent in spontaneous speech.

The descriptions of prosodic style differences
will use local and global levels. Global refers to
the overall structure of the text. The prosodic
global parameter is the intonation phrase and
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how they are linked together. The corresponding
example of a local parameter is an f0 pattern.

3. THE RECORDINGS CORPUS

3.1 Overview

A corpus of radio news broadcasts is being
collected for the project {of which this paper is a
part). At the end of May this contained 768
broadcasts recorded from three radio stations:
BBC Radic 1 (popular music), Radic 4 (news
and talk based programmes), and Classic FM (a
nation-wide commercial  station). The
composition of the corpus is that half of the
broadcasts are from Radio 4 and a quarter each
from the other stations.

3.2 Constructing the Corpus

The corpus has been designed to enable
comparison of different news reading styles
between stations, to enable comparisons of the
content of the news between stations {and how
this is reflected in the news broadcasting style),
and the evaluation of the of the simulated style
produced by a TTS.

To enable comparisons betwzen broadcasts,
recordings are done in blocks of two (of either
the same or differing stations) recorded in the
same hour or with an intervening block. For
each member of a block, the other broadcast
serves as a reference point.

4. THE PILOT STUDY

4.1 Aims and Techniques

The pilot study is for two reasons: to evaluate
the quality of the recordings, and to evaluate the
effectiveness of techniques used to compare
spontaneous against read speech for this task.

The analysis in the pilot experiment examines the

.broadcasts at the global prosodic level. The

factors considered are the distribution of tone
units, speaking rate, distribution of pauses
location of pauses, and the position of stresses.

The prosodic transcription for the trial uses tone
units (Crystal 1969). Tone units are sentences
or phrases which carry three types of stress:
primary, secondary, and unstressed. In this
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modei the first primary stressed syllable is the
head (which maybe preceded by a pre head) and
the last primary stressed syllable is the nucleus
(which can be followed by a tail). A well formed
tone unit only requires a nucleus.

This can be illustrated with a simple example,
taken from the first broadcast in the data set (see
below):

<> //Police in /West //Yorkshire <> have ...

<> indicates boundary of tone unit, / indicates
secondary stress, and no mark indicates
unstressed.  The actual stress aligns with
syllables, but the example gives a guide. Pauses
are marked with PP.

4.2 Method

A homogenous group of eight recordings was
used. All broadcasts were from Radio 4 and
were 'short' broadcasts of approximately 2
minutes  length. The broadcasts were
transmitted between the 11ih and 22nd of May
1995, The broadcasts were read by the same
reader.

Radio broadcasts have several components. The
essential components are four or five stories (for
broadcasts in this data set), and an opening and
closing statement. Headlines may also be
included at the beginning or end of the
broadcast, or both. For this data set, news
headtines followed the opening statement. A
story is roughly equivalent to a paragraph of text
and may include a statement by an at the scene
reporter.. For example, the second story of the
first broadcast used m the pilot study:

‘Detectives in Norfoik investigating the
murder of three young children have
found the body of a woman believed to
be their mother. She was found in
water a damaged car which had earlier
traced to Stetford where the bodies
were found'

For the purposes of this analysis news headlines,
opening and closing statements, and at the scene
reports were omitted. The latter because of the
poor acoustic quality of the reports.
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After the recordings were transcribed, subjects
were asked to read the orthographic
transcription of the broadcast. Three subjects
100k part in the experiment: MH, BR, and JL.
All were male students w their early twenties
with no previous experience of the speech
sciences or linguistics. They were asked to read
the transcriptions of each story three times, of
which two were analysed. This selection
omitted the reading with the most hesitations or
errors. These recordings were then prosodically
transcribed in the same way as the broadcasts.

4.3 Results

The results are expressed relative to the radio
broadcasts {for example, primary stresses added
or dropped by a subject). In turn speaking rate,
tone unit boundary distribution, matching of
tone units, primary stresses. and the inclusion of
pauses between the broadcasts and the read
aloud transcriptions will be compared.

The first results calculated are for tone unit
boundaries. Table 1 shows the distribution of
the tone unit boundaries of the subjects relative
to the news readers. Fragmentation is when an
extra boundary is inserted by the subject,
coalesce indicates when a boundary has been
moved by the subject. The table indicates that
the subjects tended to use more tone units. This
may indicate unfamiliarity with their role or text..
Another explanation ts that this a difference in
style. To confirm this the experiment should be
performed with a professional speaker. Table 2
charts the tone units of a the first recording of
subject MH. showing the fragientation and
coalescing that occurred, relative to the news
broadcaster.

The speaking rate was calculated over stories.
For the broadcasts it was 646 syll/s. The
subjects results were lower but not greatly so.
For the subjects the mean was 5.71 syll/s. This
slower speech rate may because of the time
constraint imposed on the radio news reader.

in this pilot study aitention is focused on
primary stress (though secondary stress and
unstressed syllables are also transcribed), as in
Howell and Kadi-Hanifi. These are perceived by
a trained listener as prominent, with the acoustic
evidence being major pitch features, intensity,

2083



MH BR JL
coalesced | 3 3 2
fragmented | 7. 5 6

Table 1:

The mean number of tone units coalesced or
fragmented by the subjects per complete
broadcast in comparison to the news
broadcasters.

Tone Unit Coalesce/Fragment
1

2 fragment
3

4

5 coalesce
6 coalesce
7 fragment
3 fragment
9 fragment
10

11

12

13

14

Table 2:

This lists the tone units of MH for the first
broadcast in the data set, and where the
boundaries differ from the broadcast. If there is
no entry in column two, the boundaries were the
same in the broadcast.

MH BR JL

added 3 5 5
dropped 14 9 12
Table 3

The mean number of primary stresses added or
dropped in each story in comparison to the
broadcasts.

and duration. The results in Table 3 are relative
to the stresses the radio news reader used. The
results are consistent, and indicates that the
subjects use less primary stresses in general.
This is interesting, because the news reader may
use them to indicate contrast and informative
words (or focus words).
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5. CONCLUSION

The work reported here is original in the
application driven approach adopted, and the
comparison of radio broadcast versus read aloud
speech.

The pilot experimental work has been
encouraging, showing differences in the use of
stresses and the structure of tone units. Future
work drawing on this experience is planned.
This includes indexing the database, and the use
of automatic segmentation and labelling
techniques. The next stage of the methodology
is to devise appropriate linguistic representations
to model thse diifferences between the styles.
Further analysis of prosodic ands pectral
parameters at a local level is also planned.
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