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Research Contents ‘ Pronunciation training system of Chinese aspiration for Japanese students

Chinese aspirates are generally considered to be difficult for Japanese students to perceive and
pronounce. Students utter aspirated sounds modeled after examples uttered by a native Chinese instructor,
but many cannot produce the correct sounds. This is because Japanese has no aspirated sounds. To assist
Japanese students in learning Chinese, we built a system that automatically evaluates the pronunciation of
Chinese aspirates by Japanese students.

The length of the voice onset time (VOT) in uttering Chinese aspirated sounds has been considered to be
the sole measure for evaluating the quality of pronunciation. We examined the VOT lengths and the
breathing powers for 40 Japanese students and nine native Chinese speakers. The results indicated that
the quality was more closely correlated to the breathing power used in uttering a sound than to the VOT
within a certain VOT range, which varied among sounds.

We have developed an automatic measurement system for VOT and breathing power using a personal
computer containing a 35-channel frequency filter bank, designed with MATLAB, in which the center
frequency ranges from 50 to 6850 Hz with a bandwidth of 200 Hz. We can extract the spectral features of
aspirated and unaspirated sounds in both VOT and voiced periods.

Figure, below, illustrates the flow of our system for automatically discriminating Chinese aspirated and
unaspirated sounds. The uttered sounds are input to the computer. First, VOT is measured using the
algorithm described. If the VOT is very short, the utterance is judged to be unaspirated. If it is sufficiently
long, it is judged to be aspirated. If the VOT is within a certain range, If the breathing power during VOT is
higher than the threshold, the utterance is judged to be aspirated. Otherwise, it is judged to be unaspirated.
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