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Abstract. Effective human computer interaction requires speech recognition
and voice response.In this paper we present a concatenative Speech-Text-
Speech(STS) system and discuss the issues relevant to the development of
perfect human-computer interaction.The new STS system allows the visually
impaired people to interact with the computer by giving and getting voice
commands.Audio samples are collected from the individuals and then tran-
scribed to text.A text file is used ,where the meanings for the transcribed texts
are stored.In the synthesis phase,the sentences taken from the text file are con-
verted to speech using unit selection synthesis.The proposed method leads to a
perfect human-computer interaction
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1 Introduction

Speech is one of the most vital forms of communication in everyday life. On the con-
trary the dependence of human computer interaction on written text and images
makes the use of computers impossible for visually and physically impaired and illit-
erate masses.Speech recognition and speech generation together can make a perfect
human computer interaction. Automatic speech generation from natural language sen-
tences can overcome these obstacles. In the present era of human computer interac-
tion, the educationally under privileged and the rural communities of any country are
being deprived of technologies that pervade the growing interconnected web of com-
puters and communications. Although human computer interaction technology has
improved significantly in recent decades, current interaction systems still output sim-
ply a stream of words in speech. In speech recognition the unannotated word stream
lacks useful information about punctuation and disfluencies that could assist the hu-
man readability of speech transcripts [1]. Such information is also crucial to subse-
quent natural language processing techniques, which typically work on fluent and
punctuated input.Speech recognition and speech synthesis as separate phases will not
give a good human computer interaction. Recovering structural information in speech
and synthesisng the words has thus become the goal of many studies in computational
speech processing [2], [3], [4], [S], [6], [7], [8]. We describe our approach that com-
prises advanced method for speech recognition using discrete wavelet transform and
unit selction method for speech synthesis[22].
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2 Problem Statement

In this paper we explain the concatenation of speech recognition and speech genera-
tion which leads to a small dictionary system that can be used by visually impaired
people. The proposed approach can be called as STS (Speech-Text-Speech)method of
speech transaction where a human can dictate a word ,that can be saved in a text file
using STT(Speech to Text)System and the related meaning , searched from another
file can be given in speech by the computer using TTS(Text to Speech) method.
Speech recognition can be done by using the advanced speech recognition method
based upon discrete wavelet transform that has 98% of accuracy.

In this method, first, the recorded signal is preprocessed and denoised with Mels
Frequency Cepstral Analysis.The feature extraction is done using discrete wavelet
transform (DWT) coefficients; Then these features are fed to Multilayer Perceptron
(MLP) network for classification. Finally, after training of neural network ,effective
features are selected with UTA algorithm. The speech syhthesis can be done by using
concatenative speech synthesis which depends upon the unit-selection method of
speech synthesis.

3 Architecture of Speech Recognition Method

The architecture of our speech recognition system has been shown in the figure be-
low. Our speech recognition process contains four main stages:

1. Acoustic processing that main task of this unit is filtering of the white noise
from speech signals and consists of three parts, Fast Fourier Transform, Mels
Scale Bank pass Filtering and Cepstral Analysis.

2. Feature extraction from wavelet transform coefficients.

Classification and recognition using backpropagation learning algorithm.

4. Feature selection using UTA algorithm [9].
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Fig. 1. Speech recognition
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4 Unit Selection Synthesis

Unit selection synthesis uses large databases recorded speech[22]. During database
creation, each recorded utterance is segmented into some or all of the following:
individual phones, syllables, morphemes, words, phrases, and sentences. Typically,
the division into segments is done using a specially modified speech recognizer set
to a "forced alignment" mode with some manual correction afterward, using visual
representations such as the waveform and spectrogram[25]. An index of the units in
the speech database is then created based on the segmentation and acoustic parame-
ters like the fundamental frequency (pitch), duration, position in the syllable, and
neighbouring phones. Unit selection provides the greatest naturalness, because it
applies only small amounts of digital signal processing (DSP) to the recorded
speech.
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Fig. 2. Speech synthesis

5 Speech-Text-Speech Method

The Speech recognition method using discrete wavelet transform and the speech syn-
thesis method using unit selection process are put together to form STS method.This
concatenation is done to create a dictionary application for the blinds to speak a word
to the system and to get the meaning for the transcribed word.
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6 Steps for Dictionary System

1. The audio input given by the user should be transcribed to text using the
speech recognition method and played back to the user using speech synthesis
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. a.If the word is correct and accepted by the user ,the word will be saved in a
text file
b.If the word is incorrect then the user has to repronounce it within 10 seconds
from the time he heard the word

. In case of 2.a,the database is interfaced and the word will be checked with the
words in the database and the respective meaning defined there will be identified

. The identified text will be given back to the user in speech through speech
synthesis system

7 Conclusion

In this paper, we discussed the issues relevant to the development of perfect human-
computer interaction for the benefits of blinds. As man-machine interaction is an
appreciated facility even outside the research world,especially for the persons with
disabilities, we have designed the STS system,where the blinds can use the system as
an audio dictionary.This can be extended to use the web dictionaries.Although being
able to give and get speech make the STS system more flexible, the interaction quality
may significantly decline unless the recognition and synthesis is done properly.The
quality of interaction can be improved if the STT and the TTS system are provided
with more descriptive prosody information.
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