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Acoustic Analysis of the Pronunciation of Japanese Learners of English

Based on Structural Representation of Speech
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Fig.1 Two types of spectrum distortion caused by A
and b.
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Fig.2 Jakobson’s geometrical structure of French
vowels and semi-vowels.
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Fig.3 Tree diagrams of an American English speaker
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Fig.4 The vowel chart of American English and an
MDS chart obtained from vowel examples.
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Table 1 Acoustic analysis condition (3. 2).

sampling 16 bit / 16 kHz
25 ms length and 10 ms shift
parameters Mel cepstrum (0~12)

HMDMs

window

1-mixture monophones with full
matrices

3 states and 1 distribution per
HMM (GM)

topology
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Fig.5 Tree diagrams of the American English
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Fig.6 Correlation between structure sizes and
human scores.
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Table 3 Acoustic analysis condition (4. 2).

16 bit / 16 kHz

25ms length and 10 ms shift
parameters FFT cepstrum (1~10)

HMMs 1-mixture monophones with diago-
nal matrices

3 states and 1 distribution per
HMM (GM)

sampling
window

topology
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Fig.7 ML-based and MAP-based intra-speaker
structural distances.
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Table 4 Words used for recording.

‘Words vowels
bot a
bat ES]
but A

botanical °
bird Ex
bit 1
beat i
good U
boot u
bet €

bought b}
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Table 5 Vowel substitution table.

Japanese vowels English vowels

a a, &, A, 9, o
i I, i
u U, u
e €
o )
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Table 6 Pronunciation states (4. 3).
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Table 7 Acoustic analysis condition (4. 3).
16 bit / 16 kHz
25 ms length and 4 ms shift
parameters FFT cepstrum (1~10)

sampling
window

HMMs 1-mixture monophones with diago-
nal matrices
topology 3 states and 1 distribution per
HMM (GM)
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Fig.10 Substance-based clustering of the 96 pronunciation structures.
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Fig.11 Structure-based clustering of the 96 pronunciation structures.

08 DOOODOO (5.2)
Table 8 Pronunciation states (5. 2).

09 0oOoOoooo (s5.2)
Table 9 Acoustic analysis condition (5. 2).

sampling 16 bit / 16 kHz
25ms length and 1 ms shift

parameters FFT cepstrum (1~10)

window

HMMs 1-mixture monophones with diago-
nal matrices
topology 3 states and 1 distribution per

HMM (GM)
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