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else
{
coef0 = (poss0+T) / (poss1+T) - 1;
coefl = 0;
H
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m_NegativeCoefs [i][j] = coefl;
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Abstract

In this dissertation, human method of speech recognition was studied. To study the human
method in speech recognition, a tool was made allowing us to manipulate speech signal
and hear the changed one. We reached to the conclusion that humans pay more attention to
more energetic features. Based on this and other results, a segmentation and feature
extraction method called OBSFE was developed which is not sensible to the subtle
changes in energies of features. OBSFE has several benefits over MFCC. First of all, it it
not model based, i.e. it does not use linguistic information in segmentation. This property
is vital for a system aiming to learn the language like humans. The second benefit is that it
extracts features in time-frequency space and not only in frequency space. Works of other
researchers show that this method is similar to human method of feature extraction and
more robust to noise. Our experiments also assert the robustness of our method to noise.
OBSFE has improved word error rate at a rate of 21.44% in babble, car, restaurant, airport,
and train station and in 5, 15, and 20 decibels. The third benefit of OBSFE is that segments
have overlap. We are aware of no other segmentation algorithm generating overlapping
segments. Experiments have shown that this method works well in word recognition but is
not yet suitable for phoneme recognition. In addition, possibility theory was suggested as a
substitution for probability theory and it was shown that theoretically this theory has the
ability of learning new objects. A simple implementation of a possibilistic recognizer
showed that possibilistic recognizers work robustly in noisy environments. In addition, a
new possibilistic measurement based on quantizing features to 100 values according to
percentiles was proposed and implemented. It was shown that this measure does not
deteriorate the results of word and phoneme recognition. Finally, we could achieve to an
accuracy of 49.39% and a correctness of 64.5% in phoneme recognition in Tehrani
selection of Farsdat database.
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