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Abstract
Text to speech conversion is very primitive process. In early 
time it was done by humans but now humans want this process 
to be done by machines like almost everything else. According 
to literature, “A text-to-speech (TTS) system converts normal 
language text into speech; other systems render symbolic linguistic 
representations like phonetic transcriptions into speech”. Text to 
speech conversion is composed of two segments, text extraction 
and text to speech mapping. The first segment is moreover termed 
as “Optical Character Recognition”. In OCR, handwritten, 
typewritten, and/or printed text is extracted from images of these 
texts. The second segment is performed using various methods 
like template matching, feature matching, machine learning etc. In 
this study, a complete text to speech convertor is implemented for 
“Urdu” language. According to Wikipedia, “Urdu is the 19th most 
speaking language in the world”. But if we look at the literature 
not much work is been done for Urdu text to speech conversion. 
Here optical text is converted to normal text which after mapping 
produces synthesized speech. Individual alphabets are extracted 
by segmentation process in OCR. Then cloning is done which 
is stored in database library. Training of sequences is done by 
neural networks (ANN), where backward propagation learning 
and weighting of input and matching is performed. Hence, a 
comprehensive database creation and GUI development is done 
here in this work. Results are validated from Urdu speaking 
persons and satisfactory responses are obtained.
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I. Introduction
Speech sounds are sensations of air pressure vibrations produced 
by air exhaled from the lungs and modulated and shaped by 
vibration of glottal cords and the resonance of the vocal tract as 
the air is pushed out through lips and nose. Speech is expression 
of or ability to express thoughts and feelings by articulate sounds 
produced by vibration of vocal cords. It may be classified as seven 
segments as: Acoustics (sample), Phonetics (phone), Phonology 
(phoneme), Morphology (morpheme), Syntax (word).Our goal 
to convert ordinary text message into intelligible and natural 
sounding synthetic speech so as to transmit information from 
machine to human user i.e. conversion of arbitrary input text 
to intelligible and natural sounding speech so as to transmit 
information from a machine to a person. The input to TTS system is 
text and the output synthetic speech. The two fundamental process 
performed by all TTS system are text analysis (to determine the 
abstract underlying linguistic description of the speech) and 
speech synthesis (to produce the speech sounds corresponding 
to the text input).Machine learning of human daily activities, like 
writing, reading, or answering a question, is an ancient dream. 
However, over the past few decades, text reading by machines 
has grown to reality from dream. Text is present everywhere in 
our day to day life, either in the form of documents (newspapers, 
books, mails, magazines etc.) or in the form of natural scenes 
(signs, screen, schedules) which can be read and spoken by a 

normal person. Unfortunately, for a blind and/or visually impaired 
person, this task is not possible. So, there were systems developed 
for converting text to speech. The OCR process compromises of 
training and testing part which perform Pre-processing, Feature 
Extraction, Model Estimation Classification. In Per-processing 
state Binarization, Morphological Operations and Segmentation 
is done. The OCR based speech synthesis system significantly 
improved the degree to which the visually impaired can interact 
with their environment as that of a sighted person [1].
Another application area is the development of reading aids for 
the blind. According to a survey by the National Center for Health 
Statistics [2], approximately 1.4 million Americans are so severely 
visually impaired that they are unable to read ordinary news 
print, even with glasses. Machines that can scan printed material 
and produce speech would be of great help to this community. 
Ultimately, the goal is personal reading machines, although the 
current cost of the best performing machine, Kurzweil’s, at a 
price of over $30 000, is far from this objective.  With the advent 
of computer typesetting, and the large text data bases available 
to computer users, it may not be necessary for a blind person to 
obtain a high-cost text reader.
In some cases, connecting a text-to-speech system to a personal 
computer that is interfaced to a large network may serve many 
information gathering needs. One interesting pi- lot project 
in Sweden uses an FM overnight broadcast to load the day’s 
newspaper into a blind person’s personal computer, and has 
indexing programs to permit scanning of topics, using the Infovox 
SA- 101 text-to-speech system [3-4]. Other efforts in this area 
have been concerned with timely production of talking books 
for the blind. Currently, most cassette recordings of books for 
the blind are produced by Recording for the Blind in Princeton, 
New Jersey.

A. Methodology
In this section, data used in the study, hardware/software used and 
detailed methodology followed in this study is discussed.

B. Data Used
An extensive database of Urdu alphabets, numbers and vowels is 
created. Original characters are geometrically distorted and added 
into the library for robust functioning of the system developed. 
In all, 59 characters (original) are taken into account for the first 
phase of this GUI development. 

C. Hardware/ Software used

1. Hardware description
Lenovo Ideapad with Intel Core i5 3rd generation processor along 
with 2 GB NVIDIA graphics card and a 4 GB internal RAM.

2. Software Description
Microsoft Windows 8.1 with Matlab 2013a installed. 
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D. Procedure
The methodology is as follows:

Step 1: Urdu database creation
An extensive database of Urdu alphabets, numbers and vowels is 
created. This database contains images of Urdu alphabets, original 
and geometrically (for robust performance). Also in this database, 
there is a sound stored, corresponding to every alphabet, number 
and vowel. A sample of the database is shown below

Sample alphabets Corresponding sound

Alif.wav

Baa.wav

Taa.wav

Thaa.wav

Fig. 1: Sample of the Database

Step 2: Designing neural network
The neural network that is going to be used in this study has some 
specific features. These features are shown below

Table 1: Neural Network Specifications

Network Property Value/Type

Network type Feed forward neural network

Learning method Back propagation

Number of layers 2

Number of hidden layers 1

Number of nodes in hidden 
layer 33

Activation function used Sigmoidal

Network environm11ent Noiseless

Method of activation Activation vector

Momentum 1

Training set volume 15%

Validation set volume 15%

Input, Output nodes 140,59

Step 3: Training the Neural Network
Training the neural network: the network designed in the previous 
step is trained using the database created in step 1. The figure 
below shows the process.

Fig. 2: Neural Network Training Process

Step 4: Obtaining the Test Image

Fig. 3: Test Image

Step 5: Convert the Image Into Binary Image. The Results 
is Below

Fig. 4: Binary Test Image

Step 6: Perform Row Segmentation Using OCR

Fig. 5: Row Segmentation

Step 7: Perform character segmentation again using 
OCR

Fig. 6: Character Segmentation
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Step 8: Perform Character Matching Using Neural 
Network
Table 2: Table Showing the Matched Character and Corresponding 
Sound Wave 

Character etracted 
after OCR

Character matched 
from database

Corresponding 
Sound

 
Badiyeah.wav

Urdu Text to Speech GUI

Fig. 7: Urdu Text to Speech Convertor GUI

III. Results and Conclusions
The performance gradient is shown for MMSE as below
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Fig. 7: Performance Gradient for MMSE

The above study fulfils the objective of developing a Graphical 
user interface based Urdu text to speech convertor. The results 
obtained are satisfactory enough to appreciate the initiative. In 
future, Urdu words and sentences can be added into the database 
and the current system can be expanded for a full text to speech 
converter for Urdu language for a very robust database.
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