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ABSTRACT

Technological developments

will continue to have a
strong influence on basic

and applied research in
phonetic sciences. Solutions
that improve performance in
speech technology systems,

so far have contributed
little to our knowledge
about human speech communi-
cation processes. That is

why in the future more
speech perception research

for its own sake will be
required, not just with
speech(-like stimuli) under
controlled laboratory condi-

tions but also with 'real’
speech.

1. INTRODUCTION

In her review for this
conference, about 'Phonetics
in the next ten years',
Keating [2] emphasizes that,
instead of predicting future
research activities, one
generally extrapolates from
present and past situations.
Doing so one can safely say
.that technological develop—
ments will continue to have
a strong influence on basic
and applied research in pho—
netics. Nowadays it is much
easier to analyze many
different aspects of speech,
with the consequence that
more can be measured. This
’more’ is both in terms of
all kinds of speech char-
acteristics, as well as in
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terms of different lan-
guages, speakers, condi-
tions, and styles. However,
measuring more is not neces-
sarily knowing more.
In looking ahead it is wise
to look backward as well, in

order to have a point of
reference for judging prog-
ress in acquiring phonetic
knowledge. Subsequent Inter—
national Congresses of Pho-
netic Sciences (ICPhS) are
good occasions for that
because of their rather
long, four-year, span and
because of their emphasis on
phonetics.
In my short contribution I
would like to emphasize the
need to improve our know-
ledge about the process of
human speech perception. In

the past, speech perceptimi
was a research topic in its
own merit, presently it is
frequently considered back—

ground knowledge or a by—

product of research for

improving automatic speech
recognition, spoken language
understanding, and synthew
sis-by-rule.

2. SPEECH PERCEPTION vs.

SPEECH RECOGNITION

The speech databases, used

to train those speech recog-
nition systems that are
based on neural nets or
hidden markov models.
provide means to acquire a
lot of implicit knowledge.

This knowledge is stored in
network structures and
transition probabilities.
However, most of the time
there is no systematic and
easily-accessible relation
between a certain variable,
such as speaker, speaking

style, speaking rate, phone-
mic or sentence context, and

the parameters of the net-
work. Despite that, the
performance of the most
advanced of these systems is

surprisingly high and their
resistance against various
sources of variation is
steadily improving.
In a way this is unfortu—
nate, since it does not
force researchers to go and

study these relations in
more detail. Instead, speak-
er variability is tackled by
putting a greater variety of
speakers in the training
data, context variability
is solved by introducing
triphone models, rate varia-
tion and duration variation
is handled by self loops,
etc.
The human listener is much
more adaptive to all this
(systematic) variability and
finds ways to normalize.
Although, for the time
being, technical solutions
have been found in the
speech recognition domain,
our knowledge about how
exactly the human listener
acts, has hardly been

improved. The few research—
ers that still adhere to
formalized acoustic-phonetic
knowledge for performing
automatic speech recognition
have been far less success-
ful, again indicating the
complexity of the problem.

3. SPEECH PERCEPTION vs.

SPEECH SYNTHESIS
similar developments can be
signalled in text-to-speech
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synthesis-by-rule [5]. The
topic of ’many speakers' and
'different voice character-
istics' is immediately
shifted aside by choosing
one voice or few voices
only. Local rate changes are
generally not used at all.
Still, many segmental,
supra-segmental, and lin—
guistic features have to be
modelled to make synthetic
speech somewhat acceptable.
Only recently some progress
has been made in modelling
vowel duration [8]. So far
the Klatt rules for American
English, dating back from
the 9th ICPhS in Copenhagen
1979 [3] and before, were

the best available.
Our limited knowledge about
context-specific dynamic
formant changes has not been

improved a lot in the last
ten years, despite the fact
that that knowledge is
indispensable for rule
synthesis in every single
language. A common way to

avoid this deficiency is to
choose larger basic units
such as diphones in which
the nearest-neighbor
transitions are already
incorporated. This means
another missed chance to
improve our knowledge about
how humans produce and

perceive these transitions.
Easier access to large and

ulti-lingual, segmented and

labeled (phonetic, prosodic,

and linguistic), speech
databases, such as becoming

available in the ESPRIT
projects SAM and Polyglot,
will hopefully provide
enough data to give it
another try [1,6]. This
holds not just for the
segmental domain but, for

instance, also for prosody

in order to improve intelli-
gibility and naturalness of
synthetic speech. A better



understanding of how humans
produce and perceive conver-
sational speech, for in-
stance with respect to pho-
netic and linguistic reduc-
tion, stress assignment
(given vs. new information),
and prosodic phrasing, would
also contribute to more
natural synthetic speech.

4. SPEECH PERCEPTION R ITS
OWN SAKE
In my opinion, the next ten
years require a renewed and
growing interest in studying
the basic processes of human
speech perception. Speech
perception of course has
many sides, from perceiving
simple basic speech signal
attributes such as pitch,
duration, and vowel quality,
via dynamic attributes such
as formant transitions, and
aspects of normalization,
segregation, and trade-off,
to word perception and
lexical access. Although the
acoustic analysis and
perception of 'real' speech
might become a fashionable
research topic in the next
decade [2], this should not
prevent us from studying
speech and speech-like
stimuli under controlled
laboratory conditions as
well. For instance, if we
knew better how context-
specific formant transitions
are produced [10] and what
the variable and invariant
components are that deter-
mine their role in speech
perception [4,7,11], then we
would have acquired some
generally—applicable univer-
sal knowledge. This will
certainly contribute also to
improved speech technology
products. However, that
progress might not be
astounding and should not be
the main reason for doing
it. Otherwise, applying
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acquired knowledge is an
excellent way to test
whether it is already
complete and formalized.
Just as ICPhS always had a
rather strong link with
phonology, the link with
psycho-acoustics and
hearing, as well as with
psycho-linguistics was also
apparent in the last few
congresses. These domains
are excellent bases for
studying speech perception
as well [9].
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