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are extra-linguistic and caused by differences in age, gender and physical fig-
ure of students. This process is realized in this study by using the structural

representation of speech. In our previous study, the effectiveness of using this
D |:| D |:| D D D D D D D D D D |:| D |:| D |:| D |:| representation to cluster students and estimate the need of correction for vowels
D |:| D |:| D |:| D |:| D |:| D D was shown. In the current study, the validity of the clustering result is verified

by comparing it to a phonetician’s clustering of the same students and a new

method is proposed to estimate the need of correction. Experimental results

1 141 1,42 show that the automatic clustering performs reasonably similarly to the manual

u u a u u g g u u g clustering and the new method outperforms the previous method by 7.4 points.
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Table 3 Acoustic analysis condition.
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Fig.6 Clustering of 96 vowel systems using the structural representation.
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Fig.8 Vowel charts of Japanese and American English. Fig.9 Four-dimensional vowel chart.
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Fig. 6 Clustering of 96 vowel systems using the structural representation.
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Fig. 15 Increase of correlations through iterated estimation.
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