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This research studies the solution to isolated syllable, speaker dependent
speech recognition in Thai. Based on the assumption that Thai phonological structure
is very similar to Chinese, the Segmental Probability Model (SPM) approach currently |
used in Chinese speech recognition has been adapted, employing the Expectation and
Maximization (EM) algorithm to cluster a speech utterance. Vowel elimination is
suggested to improve accuracy and.reduce error.rate inisolation of syllables with the
same vowel. We also propose the Vowel-First-Search Tree (VFST) technique for
faster matching of the syllable models, by looking for the vowel phoneme first, then
the initial and final consonant phoneme, respectively. For tone recognition, we employ
the linear regression model to determine the pitch direction at the end of the pitch
contours of each syllable.

The experiment is carried out using 14 orders of Linear Predictive Coding
Cepstrum (LPCC), with a sampling rate of 11,025 Hz, and a total of 553 syllables in
the model base. The results yield accuracy at 91.68% for testing on one speaker, and
95.84% for two speakers. The average recognition time is 1.13 second. The results
show the SPM to be a promising solution for Thai speech recognition, and also
applicable to multi-speaker systems. The accuracy of tone recognition is 72.02%,
69.71%, 97.08%, 97.69% and 96.48% for five Thai tonemes called the mid, the low,
the fall, the high, and the rise, respectively. The linear regression model can determine
the fall, the high, and the rise tones correctly, but has some difficulties in determining
the mid tone from the low tone because their pitch contours are very similar.

In conclusion, this model has proven to be effectively adaptable to use with
Thai speech recognition systems. Some more improvements may be needed to work
out the problems with the similarity in mid tone and low tone pitch contours.
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