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Speech recognition has been a growing filed of research for quite some time In terms
of its importance as well as the number of active researches. The present research looks 1nto
a particular problem of recognizing Thai connected speech. The framework developed in this
research consists of three parts. The first part called syllable segmentation starts with the
segmentation of an input speech signal into a sequence of syllables at the syllables’
boundaries with algorithms based on Fuzzy Inference System (FIS). Then. for each
seemented syllable signal. its phonemes. namely leading consonant. vowel. ending consonant
and tone. are recognized in the second part called syllable recognition using Hidden Markov
Model (HMM) and Artificial Neural Network (ANN). At this point. the input speech signal
has been processed into a sequence of recognized syllables. Subsequently. in the third and
last part called syllable-based word recognition. the sequence of recognized syllables is
segmented into a series of words with respect to a given word domain which is in turn used as
a basis for the development of word models. This is accomplished by means of either a
Genetic Algorithm (GA) based approach or an Ambiguous Probability based approach. In
addition to the segmentation. this third part also attempts to correct any misrecognized
svllables according to the word models developed. The three-part framework described here
is in stark contrast to a mere template matching scheme employed in many commercially
available products. With such a scheme. speech recognition is only limited to a certa'
number of vocabularies that have been trained or memorized. Even though practical. an
application domain of the template matching scheme 1s rather restricted since speeches
cannot be recognized in general: only pre-memorized vocabularies can subsequently be
recognized. On the other hand. the framework developed in this rescarch 1s meant for the
recognition of any spoken Thai speeches. Here. all syvllables of Thar language can be
recognized and represented in a standard phonetic representation.  This. therefore. forms a
basis for a future research into natural language understanding ot spoken Thai speeches.
Originally. the research started oft attempting to solve only the first two parts of the
framework by means of NeuroFuzzy technology. After a couple of years of research and
development effort. it has been proven that the NeuroFuzzy alone is inadequate in solving
such complex problems: and the Hidden Markov Model had to be included. In addition, it
has also been shown that merely producing a sequence of recognized syllables is not totally
useful for speech understanding applications to be further developed since there are alwayvs
some. albeit small. inherent errors 1in the recognized syllables. Hence. the third part of
syllable-based word recognition had to be developed. As the result. the research with its
widened scope took much longer than originally anticipated. It can be observed that the
problem being tackled here is intrinsically difficult. Spoken speeches do contain uncertainty.
Even when the same word or phrase is spoken by the same person twice. there are always
some subtle differences. Moreover, in addition to typical challenges encountered in a SpeeE:h
recognition problem, the research also needs to address the peculiarities of Thai speeches
ranging from tone to diphthong.

Key words: Speech Recognition, Signal Processing. Fuzzy Inference System. Artificial
Neural Network, Hidden Markov Model, Genetic-Algorithm
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