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ABSTRACT

The effective phonetic symbol system rep=~
resenting the phonetic feature of speech
exactly is important tool for speech pro-
cessing technigue. But the present spell-
ing symbol system of Chinese is suitable for
teaching only, but not for speech technol-
ogy. In this paper, as a beginning, we have
investigated the spelling symbol {i] indif-
ferent environments by the method of vector
quantization, which follows consonants [j,
q, X, 2, ¢, 8, zh, ¢ch, sh, t, b, p, 1, m,
n, r, yl. The results show that Chinese sym-
bol (i)} can be represented by International
Phonetic Symbols (i, 1, 1 lin detail.

INTRODUCTION

In phonetics, phonetic symbols are used
to indicate phoneme, for instance, Interna-
tional phonetic symbols. The phonetic sym-
bols system which is established for one
language, in teaching language and studying
pronunciation and correctly expressing lan-
guage centents with speech, is very suffi-
cient and clear for hearing with which
people are’'satisfied. But, in the field of
speech signal processing whichis related
to phonetics closely, the phonetic 'symbol
system for teaching speech and studying pro-
nunciation becomes too rough to represent
the similarities and differences between
symbols. Specially the Chinese spelling sym-
bol system was established for Chinese
teaching and it is simplitic. The require-
ments for speech signal processing can not
be content with it. Therefore, the meticu-
lous classification for phonetic symbols is
required in the field of speech signal pro-
cessing. For example, inJapanese, for pho-
netic symbol {n], only one is applied to
teaching speech and studying pronunciation.
But in speech signal processing, for in-
stance, in digits recognition, it is di-
vided into two [2].

There are 32 phonetic symbols in modern
Chinese [ 1}. For some symbols, the problems
similar to above exist, and is even more
serious as compared with other languages,

because the present symbols for Chinese are
more sketchy than international symbol,
probably. So it is necessary to research
Chinese phonetic symbols deeply and meticu-
lously to meet the needs of speech signal
processing technique. 1In this paper, (i)
of Chinese phonetic symbol is
and resedched. The method used is vector
quantization.

The similarities and differences of [i]
are obtained under the various possible en-
vironments., Finally, {1] is divided into
three { v ], [ 1Jand ){’L Jin detail. They are
suitable for speech processing, in present
stage.

THE METHOD FOR ANALYSIS

As feature parameters, the linear predic-
tion coefficient cepstrum are applied to
our research. The experience demonstrated
that they are more sufficient feature para-
meters for speech recognition.

The vector quantization technique has been
developed in the field of speech compression
for communication. But recently this tech
nique has also been introduced to the field
of speech recognition. The basic concept.
of vector quantization applied to speech
compression is schematically in Fig. 1\
Both training and input vectors are the sam
kind of speech feature vectors. In our re:
search, the capacity of codebook is 64, and
convergence threshold is0.01 [3]. Each in
put vector is compared with the codewords
in codebook and then is endowed with the
code of the most similar one, so the code
substitutes for the input. The further
analysis for input vector will be siO”
plified. :

In speech analysis with above methods
what is analysized statistically is the
code quantized of speech festure vector, not
the speech vector itself. According to the:
code, the similarities and differences fof
some symbol in different environments aré
found out. With this method, 1nves'.t:i'§a"1‘”1‘5
for phonetic symbols gets more convenier
and sufficient.,
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analysized |

" EXPERIMENT AND RESULTS ANALYSIS

In our experiment, the similarities and
differences of symbol {i]) has been investi-
gated in different environments, namely in
combination with different consonants. The
consonants followed by [i) are [(j, q, x,
z, ¢, s, zh, ¢ch, sh, d, t, b, p, 1, m, n,

r, yle
Speech samples for research are from seven

Also, the expeximentation shows the VQ tech-
nique is an effective tool for phonetic re-
search, it can show similarity between pho-
nemes evidently.

Speaker: Mr. Zhao

people, including five men and two women, Frame 111213
and everyone has 20 samples for each of 18 Ji- 51 52 52
monosyllable. After being quantized, the Qi 59 60 60
code sequence of stationary part of [i]fol- Xi 50 50 51
lowing {j, 9, x, &, t, b, P, 1, m,n, y, 2, 21 21 17 17
¢, 8, zh, ch, sh, r] are obtained, as shown, Ci 20 20 20
for examples, in Tab. 1 which belongs to Si 18 18 18
two people respectively. ZHi 11 4
According to the tables, the codes of [i] CHi 27 13 4
following (j, ¢, x, 4, t, b, p, 1, n, m, y) SHi 12 11 1
are more similar to each other, and that Di 50 64 64
following (z, ¢, s) and {zh, ch, sh, r] Ti 63 63 63
come to the same thing. ’ Bi 63 52 62
So we can divide Chinese symbol [i] for Pi 63 63 63
teaching into three minimum: |i] following Li 58 62 58
{9, x,d, b, t, p, jo» M, n, y) is ex- Mi 56 56 53
pressed as (i}, and that following [z, c, Ni 55 56 56
s) and [zh, ch, sh, r] as [1 Jand [} ] re- Ri 3 3 3
spectively. Yi 62 62 62

Speaker: Mrs. Luo

CONCLUSION
: Ji 56 56 56
According to our experimental investiga- Qi 41 44 42
tion, the results show that representing Xi 42 42 47
by International Phonetic Symbol [i, 1,7 ] zi 3 3 4
is more proximal and representing by Chi=- Ci 14 10 3
nese symbols used now for teaching is away Si 10 9 9
from phonetic practice inprinciple, except ZHi 23 23 23
depending upon environment. What we have CHi 41 44 17
done is as a part of investigation of pho- SHi 43 15 15
leme representation for research and it is Di 56 56 56
being continued., : Ti 46 46 60
Bi 55 55 55
Pi 45 45 45
Li 56 56 56
Mi 63 63 63
Ni 48 48 63
Ri 30 30 30
Yi 50 50 50
Training -~ Codebook Generation Codebook
(previously) -
v
speech input —s» feature extraction Quantizer

Fig.
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