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{“g 0 employing both instantaneous and dynamic 1 int%;%1atiye.disp05ition of input sample e
ay T giggirtlez gf §cous§;c pirameFe;s at the |post-elimination| cmdﬂdo;:crlﬂlnation space. The additional D=14.8
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This condition is applied after the
discrimination procedure . as post-
elimination only to candidates in_ word-
initial position, ol T s

- The cepstral distance measure a(t)
does not show any remarkable peak for sound
/g/ in words since the temporal change of
spectrum envelope is rather slow for the

phoneme though it belongs to the . plosive.
group. However, as /tfi/ and /tsu/ yield

evident peaks on the cepstral distance like
plosives, the present report includes them
in - the set of phonemes to be detected and
identified as /ti/ and /tu/, respectively.

- DISCRIMINATION OF PLOSIVE SOUNDS

.-

Fig.4 shows the discrimination process
for the detected sounds.,

LV/U decision |

Select

[Identify following vowel - Phoneme

4 Template
Set analysis conditions | .

Starting point 2

Shifting interval Select

Projector

{Analyze 10 frames] Matrix

LPC Cepstrum Coefficients

[épproximate by Regression lines!

lInitial values & Gradients
[Projection onto 2-D Fisher Space k
i

{ggyes discriminatidﬁ}%**

Fig.4 Diécrimination among plosive sounds.

Voiced/Unvoiced Decision

V/U decision is made based on
existence of buzz bar before the burst and
the autocorrelation pattern of the
prediction residual signal.

Identification of Following Vowels

Plosive sounds in Japanese are always
followed by one of five vowels and the
phoneme templates to discriminate plosives
are prepared for each following vowel in
the present system. So, identification of
the following vowel should be  performed
before discrimination of the leading
plosives. For identification of the
following vowel two-stage decision by
majority is employed. The first decision by
majority is made among the S5-nearest
neighbors in the discrimination space or a
two-dimensional Fisher space derived from
the LPC cepstrum coefficients, ang the
second decision by majority is made on the
five decision results obtained from
successive five frames shifted by 1 ng
each, with the center frame at 70 ms after
the burst.

optimal

S e |

Discrimination of Plosive Sounds
-

Both _aynqmic and”  “instahtaneoys
‘properties

of acoustic parameters are
employed for discrimination among plosives,
Gradients - of - the regression lines
representing temporal change of short time
power and LPC cepstrum coefficients during
the transition period from the burst to the
following vowel are employed as the dynamic
parameters. The. number of frames to .be
fitted by regression lines is fixed to be
10. The first -frdme is located at the
position fr1 starting at Td ms after the
burst and the succeeding frames fr2, fr3,
shifting interval Ts as depicted in Fig.5, .
The delay time Td Tepresenting the relative
position of the first frame from the burst
point and the shifting interval Ts are set
for each following ‘vowel to give
the best discrimination score for isolated
CV utterances by preliminary experiments.
The interpolated values on these regression
lines at the specified positions are used
as the instantaneous parameters.

The acoustic parameters here are C0,
the frame power and Cl, €2, ..., C12, the
LPC cepstrum coefficients of order 12, and
the parameters for discrimination among
plosives are their gradients and the
interpolated values for the first frame
position. So the total number of parameters
for discrimination is (1+12)x2=26.

, Ta Ts
et —Iro
! i fr

burst point

Fig.5 Set up of succeeding analysis frames:

Discrimination is performed in the
two-dimensional Fisher space obtained frot
the 26-dimensional parameter space
described above after V/U decision and
following vowel identification., The phonené
templates are Prepared for each followiny
vowel and for voiced and unvoiced Ccase
Trespectively, that means there are 10 set
of  phoneme templates containing  threé
standard  phonemes each, The resultant
vector y in the Fisher space is obtained
from the original parameter vector X a:
fol}OVS by the projector matrix W tha
maximizes the Fisher ratio J(W).

vy = wt C ()
Iwt Sy, Wl s
J(W) = - max
W™ s w|
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Fig.6 Performance.of the parameters to elimiﬁate removable carrdidates from the list
' solid lines : missing error ' dotted lines : excess error
vertical broken lines : threshold.value e o

where t denotes transposé-

Sw: within-class covariance matrix Discussions about elimination conditions

. -

Sb: between-class covariance matrix :
Performance of the five paramet

ers

Discrimination here assumes the normal introduced in each elimination condition is
distribution of each phoneme in the Fisher shown in Fig.6 with a vertical broken line
Space and decision is made according to in each diagram representing the threshold
Bayes rule, value set in the present system.

EXPERIMENTAL . RESULTS CONCLUSION
§2§§EE_EEEE_ Automatic detection and discrimination
of plosive sounds are presented. LPC

Phoneme templates in the Fisher space cepstral distance between an odd pair of
is obtained from isolated cv syllables frames is introduced as the primary cue for
utteredq by 38 male adults., Test samples are detection of plosives, Some other

Japanese City names uttered by other 5 additional conditions are discussed to

male adults, The number of phonemes to be eliminate excess candidates for plosives.

detecteqd and identified is 160 out of 535.
Frequency of occurrence for each phoneme is Acknowledgment '
Dot well balanced because of  special This work is due to devotional help
feature of city names. :

. of Kansai University.
Results
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