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' Multidisciplinary
? Clustering

* Phonology

* Syntax

* Semantics

¢ Pragmatics
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' Speaker Dependent
> Speaker Independent
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' Vocabulary Size

> Small Vocabulary

> Medium Vocabulary
* Large Vocabulary
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! Isolated Word Recognition

> Connected Speech Recognition

* Continuous Speech Recognition
* Spontaneous Speech Recognition
* Linguistic Constraint
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' Discrete Cosine Transform
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* Linear Discriminate Analysis

* Ppjection

> Mean Square Error (MSE)
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Abstract

Telephony digits recognition is one of the most important applications of speech
recognition systems. Speech recognition systems work very well dealing with high-quality
speech, however, when the speech signal has been corrupted by the telephone network,
recognition accuracies decrease dramatically. There are several ways in the categories of
robust features, model-based techniques, and speech enhancement approaches to decrease
significantly recognition error rates. The aim of this thesis is to design and implement a
continuous speech recognition system for recognition of telephony digits. To improve the
recognition accuracy in the telephony environment, many algorithms of robust features have
been studied. CMS, PLP, RASTA, PCA, RCC methods and also combinations of them have
been implemented and tested. In the category of robust features a new method based on
human ear physiology suggested and tested. The result of this method indicates its capability
in noisy environments. Because the best acoustic unit for training of a HMM-based
continuous speech recognition for recognizing of digits is words (digits), some changes in the
base speech recognition system applied in order that the system has the capability of training
based on word acoustic units, and also because in Persian language there was not any
telephony database for training (specially based on words) of the speech recognition systems,
Farsi Connected and Continuous Digits (FCCDigits) database is designed, recorded, and
transcribed. Recognition results show 97 percent accuracy on FCCDigits database for
connected digits and 95 percent accuracy for continuous digits.

Keywords: Telephony Digit Recognition, Continuous Speech Recognition, Robust Speech
Recognition, Robust Features, Hidden Markov Model.
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