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ABSTRACT
The paper proposes =a

technique for automatic in-
tonation +type recognition
for the purpose of design-
ing an intonation training
device to facilitate the
acquisition of prosody by
foreign langusge learners
as well as to promote into-
nation improvement of those
who have a speech or he-
aring disorder. The techni-
que 1is applicable to any
utterance with a fixed num-
ber of sayllables and was
initially tested for di-
syllabic speech samples of
Russian and English.

1. INTRODUCTION

Broadly stated,the object
of this study is to provide
a means for computer-assis-
ted phonetic instruction
through which sound effects
produced by a spoken voice
(or voices) of a strictly
standardized character,
free of regional accents,
may be visually compared
with more or less related
sound effects, produced by
another speaking voice of
a non-standardized charac-
ter, i.e. a voice of a fo-
reign language 1learner or
a verbally/perceptually
handicapped patient. Com-
paring +the user's pronun-
ciation with the stored
pronunciation mekes it pos-
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sible to measure a simila-
rity or likelihood degree
between the two types of
speech patterns. More spe-
cifically, the paper propo-
ses a technique for automa-
tic intonation type recog-
nition for the purpose of
designing a visual display
device for intonation trai-
ning. The technique is app-
licable to any utterance
with a fixed number of syl-
lables (initially it was
tested for disyllabic utte-
rances of Russian and Eng-
lish).

2. CONCEPTUAL FOUNDATION
As a conceptual foun-~
dation the zonal principle
of basic intonation types
realization is adopted. In
accordance with this prin-
ciple,manifestations of a
given intonation pattern
are not just one-to-one re-
productions of the underly-
ing archetype. They are ra-
ther varients within the
range of tolerance set by a
particular invariant in the
space of acoustic parame-
ters (Fo, I, T) and in the
perceptual space.

3. GENERAL DESIGN
Intonation contours clus-
tering results,reported_for
Russian end English in -3,
were used as source data
for the present project.

with implementation of

the training device in ques-

tion visualization of into-
national zones is attained,
thereby enabling the lear-
ner not only to hear into-
nation dbut also "to see" it
without being tied to a
gpecific intonation_ curve
or a set of curves. In this
case the language learner
has to deal with points
representing the curves on
a display. A cluster ana-
lysis algorithm, proposed
in [4] , is used to re-
duce every curve to a point
which is mapped on a plane.
In order to make the ini-
tial cluster more conveni-
ent for teaching all extra-
neous data (i.e. points be~
longing to other clusters)
are eliminated. As is shown
in Fig. 1, the remaining
points of each cluster are
linked up in straight
lines. It is assumed that
the interpoint distance
within the cluster does not
exceed an empirically found
fixed value. The procedure
helps the learner to as-
gess the cluster structure
for the reference samples
storage zone. When a new,
prosodically distorted re-
alization is mapped on =a
display, a decision as to
which cluster 41t belongs
is made, Judging by the
two neighbouring points
between which it is\located
The method is known as "the
nearest neighbour strategy™
Some possible results are
exemplified in Fig. 2. The
learner can modify his in-
tonation realization as
many times as required un-
til the point on a display
reaches the right cluster,
that is to say, until the
learner's point is located
between two reference points
of the target cluster.

This sort of a technical
aid for teaching intonation
may be PC-based.

4, CONCLUSION

Displaying  visual infor-
mation for speech training
purposes, as reported here,
will enable the learner to
make & selection from a se-
ries of options available
in the reference storage
zone for a particular into-
nation type with due ac-
count of +the individual
range of the learner's vocal
performance.
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Fig. 1. Internal cluster structure for the reference
samples storage zones (interpoint distance <170).The
test phrase OH 3HAI ', pronounced by 16 male native
speakers of Standard Russian was considered.

Symbols for intonation types
read as followss

final statement

- reply statement

general question

exclamation
non-final statement

M O X +
'
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Fig. 2. Reference samples storage zones and non-
nagive imitations of the Russian teat phrase .

0 , produced by English learners of Russian.
Non-native imitations are marked in smaller sym-
bols within an-ellipse.
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