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Clustering language learners and generating pronunciation instructions

based on the structural representation of the pronunciation
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Abstract Recently, a novel acoustic representation of speech was proposed, where dimensions of the non-linguis-
tic factors can hardly be seen. Using this structural representation, individual learners were described as distorted
phonemic structures and automatic evaluation of the pronunciation was investigated. This paper describes two anal-
yses using the proposed method. The first analysis is done to examine whether the method can acoustically classify
language students purely according to their pronunciation, i.e., independently of difference in gender, size, age, etc.
The second one shows that the proposed method can indicate production of which phoneme should be corrected at
first for individual students. This indication is done by comparing two pronunciation structures, one extracted from
utterances of a student and the other extracted from those of his/her teacher. By detecting the phoneme which
produces the largest structural distortion, the phoneme is shown to the student as the most emergent phoneme to

correct.
Key words structural representation of speech, Japanese English, clustering language learners, instruction gen-
eration
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Fig.1 Theorem of the invariant structure
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Fig.2 Jakobson’s geometrical structure
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Table 1 Vowel substitution table

Japanese vowels English vowels
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Fig.3 Result of clustering language learners
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Table 2 Pronunciation states

S8|E EEEEEETETEEE
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Table 3 Acoustic analysis condition

sampling  16bit / 16kHz

window 25 ms length and 1 ms shift
parameters FEFT cepstrum (1~10)
HMMs 1-mixture monophones with diagonal
matrices

3 states and 1 distribution per HMM
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Fig.4 Automatically estimated order of vowel correction
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