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been made in collecting large quantity of speech materials
for speech recognition research. So far, there is no report
of any generally available speech database that is collected

ABSTRACT
This paper is a report on the content and status of a major
speech database collection effort at the Department of
Electrical and Electronic Engineering of the University of
Western Australia. The goal is to collect a useful set of
speech material from a very large number of speakers.
These speakers are drawn from a wide cross-section of the
local community with a variety of ethnic and education
backgrounds. Speech materials include isolated digits and
numbers, vowels and voiced phonemes, connected digits,
and phonetically balanced sentences. Speech signals are
encoded into 16-bit PCM format and stored onto Betamax
format video tapes. In the seven months since this project
started, speech from 100 speakers have been collected. A
statistical break-down of the backgrounds of the speakers
is also presented.

eventually be generally available for speech r
both in Australia and overseas.

SPEECH MATERIA

INTRODUCTION

The choice of speech
current areas of research
recognition,
They can
categories:

Successful research and development of practical speech
recognition algorithms and systems depends very much on
the quantity and quality of speech data available. A
number of large speech databases have been constructed or
are under construction in the United States [I-31,
FranceI4-51, the United Kingdom161 and Japan[7-81. They
are being used mainly for the evaluation and testing of
speech recognition algorithms and systems. Some of them
have been made available to the speech research
community.

(1) isolated digits, numbers and words

that make up a typical nu
'hundred', 'thousand', 'milli
'and'.

Our main research interest is in developing techniques
and systems for speaker-independent speech recognition
that are practical for use in Australia. This means that the
database must contain speech taken from a very large
number of speakers. It also means that what is generally
considered as the Australian accent must be captured. The
ethnic heterogeneity of Australians is well known and
must also be taken into account if the sytems are to be
useful locally for the general public. Unfortunately, these
constraints make the above-mentioned databases unsuitable
for our purposes. Moreover, in Australia little effort has

(2) vowels and diphthongs
Nineteen major vowels an
included in this category.
pronounciation, legitimate w

in Appendix A.
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In the seven months since data collection commenced in
March 1989, 110 people volunteered, of which 55 are
males and 55 are females.
Figure 1 shows the age
distribution of these subjects. 56% of them are born and
grew up in Australia while the rest are from the United
Kingdom, other parts of Europe, South Africa, New
Zealand, India and Far East Asia. Table I shows the
percentage of subjects who spent their childhood in each
of these countries. The majority (85%) of those who are
21 years of age or above are tertiary educated.

(3) connected digits
In this category there are thirty-five
connected digit strings each of which is seven
digits long. All possible transitions from one
digit to another can be found in this set of
digit strings. These digit strings are of the
same length as normal telephone numbers in
most Australian cities.
(4) phonetically balanced sentences

Six phonetically balanced sentences in which
all most commonly used phonemes can be
found.
The sentences used are listed in
Appendix B.

Fig. 1: Age Distribution of the Subjects
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Isolated and connected digit recognition has been one of
our major areas of research in speech recognition. It has a
number of applications in areas such as numerical data
entry, hands-free telephone dialing, telephone directory
assistance, and telephone banking systems.
Hence
categories (1) and (3). Another area of research interest is
phoneme-based large vocabulary isolated word recognition
and connected speech recognition.
The phonetically
balanced sentences will provide us with samples of
phonemes which will help us in developing patternmatching and/or rule based phoneme recognition systems.
It has been shown that coarse phonetic recognition could
reduce the search space in a large vocabulary recognition
system by a large amount [91. By classifying vowels and
diphthongs into 3 categories instead of just one further
reduces the number of plausible word candidates [IO]. The
vowels and diphthongs category shall help in our research
in this area further.
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RECORDING
SUBJECTS
The Hardware System
It is our intention to construct a speech database that
will be useful in the research and development of
techniques and systems for speaker-independent speech
recognition that are practical for use in Australia.
Therefore the ethnic heterogeneity of Australians must be
taken into account. In an effort to attract subjects from a
wide cross-section of the Perth community this project was
publicised through articles in the state-wide newspaper,
the "West Australian", as well as some local suburban
newspapers.

Speech utterances are encoded into 16-bit linear PCM
(pulse-code modulated) format sampled at 44.1 kHz using a
Sony PCM-5OIE Digital Audio Processor. The encoded
data are stored onto the video tapes through a Betamax
format video recorder. After the recording session, the
recorded speech data is then played back through the
Digital Audio Processor and re-digitized using the voice
data acquisition sytem. The voice data acquisition system
samples at lOKHz with 12-bit accuracy. Each digitized
utterance is played back through the speech output system.
Details of these systems could be found in 1111. Figure 2
shows a block diagram of our recording and data
acquisition and playback equipment.

Table 1: Childhood Country of Subjects
Country
Australia
Britain
Africa
Other European Countries
New Zealand
USA
India
Far East Asia

Software

Percentage of Subjects

There are two main software programs we have
developed for use in this project. Both of them are
written in the 'C' programming language, except for timecritical portions which are written in 8086 assembly
language, on an IBM-PC/AT compatible computer running
the MS-DOS operating system. The first program is used
for collecting digital data from the voice data acquisition
system, for displaying them graphically on the graphic
screen, for playing them back through the speech output

56%
22%
7.3%
4.5%
2.8%
2.8%
2.8%
1.8%
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system, and for saving them onto disk files. The second
program guides the subjects through the recording, giving
instructions when necessary and displaying the words in
the database list one at a time. There are two parts to this
program. The first part is a demonstration designed to
familiarise the subject with the format of the recording
and adjusts the speed at which words are presented. The
second part simply takes the subject through the database
list of words during the actual recording session[l2].

Procedure
All recordings are done in a quiet room. The room is
not acoustically isolated.
However, the noise level is
negligible.
A high quality uni-directional dynamic
microphone is placed about 15cm from the lips of the
subject. The subjects are requested to provide information
on their ethnic and education backgrounds for statistical
purposes.
They will then go through a demonstration
session of the prompting program which will familiarise
them with the format of the recording. In the actual
recording session, the subject will read all the items in the
database once.
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APPENDIX A
List of Words in the Vowels and Diphthongs Category
Heat
Heart
Hood
Hate
Wierd

Hit
Hot
Hoot
Void
Cared

Hat
Hut
Hurt
Pout
Tour

Head
Hoard
Height
Hoed

APPENDIX B
List of Phonetically Balanced Sentences
(1) Measure three young kids for height.

(2) Which boat tour should they join now?
(3) Some vagabonds share an apartment.
(4) How do we go there from here?

( 5 ) Black soot and parks annoy her.

(6) You'll be my love for always.
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