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Abstract

Tonal languages have specific linguistic features known as tones, compared with non-
tonal languages. In these languages, each tone represents different grammatical
meanings. Tone recognition therefore becomes important in automatic tonal speech
recognition (ATSR). In order to develop tone recognition for portable equipment, it
should be real-time processing and with low computational cost. This thesis proposes a
study on real-time and low calculation complexity for automatic tonal speech
recognition (ATSR). The tone recognition estimates fundamental frequency (Fy) from
only vowel signals by using the vowel magnitude difference function, vowel-MDF
(Vupr). This provides no adjacent syllable negative influence and the number of input
frames is considerably reduced. In addition, the Vipr method can be processed without
multiplications, which are one of the most time and area-consuming operations.
Accordingly, the proposed tone recognition provides low calculation complexity.
However, the series tone recognition executes the number of arithmetic operations in
sequence. This results in high computational cost, especially in the case of large
vocabularies. The tone recognition is therefore designed by using parallel and pipeline
architecture. The architecture is operated in 32 parallelisms of three process elements.
Due to the pipeline and parallel computations, the architecture achieves a high
throughput and accelerates the tone recognition. This realizes the tone recognition in
real-time processing. The proposed architecture was evaluated with words selected from
voice activation for GPS systems, phone dialing options, and words having the same
phoneme but different tones. In comparison with the autocorrelation method, the
experimental results showed 44.6% reduction in the number of frame and 4.4%
improvement in tone recognition accuracy (110 words comprising 187 syllables). In
comparison with ATSR without the tone recognition, the speech recognition accuracy
indicates a 26.3% improvement of ATSR with tone recognition (2,250 training data and
45 test words).
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