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Thai speech synthesis by rule is developed using cepstral parameters. The system has been
developed using demisyllable approach and using the log magnitude approximation (LMA)
digital filter to synthesize speech sound.

Thai belongs to tonal languages. Tone, which is indicated by contrasting variations in contour of
fundamental frequency (F,) at the syllabic level, is an important part of spoken language
because the meaning of words with the same sequence of phonemes may be different if they
have different tones. In Thai, there are five tonal variations traditionally named: mid (M), low

(L), falling (F), high (H), and rising (R).

The purpose of the speech synthesis systems is to produce speech sound with high intelligibility
and naturalness. Appropriate FO contour is one of the most important factors to improve the
intelligibility and naturalness of synthesized speech. The FO contour plays a complex role in
encoding information for the listener because it conveys not only information about syntactic
structure and stress pattern, but it also helps to indicate the speaker's gender and
psychological attitude toward what it is being spoken.

In order to synthesize precisely the pitch contour of Thai tone, we applied an extension of
generative model of fundamental frequency contour for tonal language. Mid tone is unique for
Thai comparing to Chinese. To apply the model to Thai tones, we assumed that the mid tone is
neutral and we adopted the mid tone’s phrase component for all tones. According to our study
on pitch contour of five Thai tones using this model, the result shows that the command pattern
for the local Fy components needs both positive and negative commands.

Along with this method, the pitch contours of Thai monosyllabic, disyllabic and trisyllabic
words were analyzed. Based on the analysis of Thai words using this model, rules are derived
and applied to synthesize Thai words and sentences. We performed listening tests to evaluate
intelligibility of the model for Thai tone generation. The average intelligibility scores were
99.3%, 98.8% and 96.6% for monosyllabic, disyllabic, and trisyllabic words, respectively. The
generative mode] of F, contours for Thai words were shown to be effective.

Furthermore, we derived rules to synthesize suprasegmental F, contours using the trisyllabic
words’ parameters. The parameters of the first, third, and second syllables were assigned to the
initial, ending, and remaining syllables in a sentence, respectively. We performed listening tests
to evaluate the intelligibility score and naturainess of synthesized speech. As a result, all
phrases/sentences were completely identified. The MOSs (Mean Opinion Score) was 3.50 while
the original and analysis/synthesis samples were 4.82 and 3.59, respectively. These results
showed that the rules for tonal assimilation using the generative model of Fo contours in
connected speech were shown to be effective.
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