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This research studies the solution to Thai tone recognition. Tone recognition is
the task of determining acoustic speech signals into one of tone mask sound. It
explores the strategies and techniques to model the variability of tones and improve the
recognition accuracy of tone recognition. Speech application has been a goal of
worldwide research for many years. Its objective is to achieve flexible, convenient and
efficient man-machine communication through natural speech. In tonal language, a
complete speech recognition system requires a tone recognition system to properly
recognize the meaning of the syllable. Tone information is extracted from the voiced
portion of a syllable. The slope, shape, and level of pitch contour are the important
properties to identify a type of tone.

In this research, the polynomial regression model was proposed as the
alternative solution rather than the linear regression model for the tone recognition
system. The template models of each tone were obtained by polynomial regression
training. The distance measures and slope of first degree of polynomial were used to
determine a type of tone. The duration normalization is performed in order to obtain
the equal length of pitch contours. The variability of tones is significantly reduced by
the duration normalization. The polynomial regression is also proposed as the most
accurate technique to smooth the pitch contour. The autocorrelation with center
clipping method is used to extract the fundamental frequency from the speech signal.

This research focused on speaker dependence and isolated syllable. There were
95 utterances of each tone used for training and 770 utterances of each tone used for
testing. The best degree of polynomial model was chosen for each tone in order to
obtain the highest recognition accuracy. The recognition accuracy of mid, low, falling,
high, and rising tone is 92.20, 87.01, 97.79, 99.22, and 95.71 % respectively. It
outperforms the linear regression approach, which- has the recognition rate of 64.67,
66.62, 93.24, 97.53, and 91.16 % respectively.

The experiment results prove that the capability of the proposed model is
satisfactory. More improvement is needed to extend the scope and idea of the present
research in order to be used in real world applications.
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