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Abstract---A Sign Language is one of the way to
communicate with deaf and dumb people. There
are limited study materials available for sign
learning. Because of this, the process of learning
sign language is a very difficult task. The initial
stage of sign language is finger spelled sign
learning and moreover, are used when no
corresponding sign exists or signer is not aware
of it. Our project aims at extending a step
forward in this field by collecting a dataset
which contains a thousand of images collected
from different people and then we use various
feature extraction techniques to extract useful
information which is then input into various
supervised learning techniques to detect the
sign. The final result of our project will be
recognizing the sign language and convert them
into the natural language and display it to the
user and giving a speech of the recognised letter
to the user by using gTTS.
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I. Introduction

India’s National Association of the Deaf
estimates that 18 million people —roughly 1 per
cent of Indian population are deaf. These
statistics formed the motivation for our project.
As these speech impairment and deaf people
need a proper channel to communicate with
normal people there is a need for a system. Our
project bridges the gap between physically
challenged people and normal people. It is
most generally utilized technique by tragically
challenged individuals to impart among
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themselves or with ordinary individuals with
no assistance of translator [2]. Image
processing is a type of signal processing in
which image is an input and output may be
image or features related with that input image.
In our project we use pattern recognition type of
image processing.

The process of converting the signs and
gestures shown by the user into text is called
sign language recognition [6]. A Gesture is a
movement that a body expresses an idea [7].
Image processing algorithms along with neural
networks is used to map the gesture to
appropriate text in the training data and hence
raw images/videos are converted into
respective text that can be read and
understood. The idea is to make computers to
understand human language and develop a
user-friendly human computer interface (HCI)
[5] [6]. In our project we are focusing on
Image Processing for better output generation.

II. Existing System

In the existing systems, many people used two
handed signs where many felt that it is easy to
do single hand gestures rather than two hands.
From the past few years many approaches
have been implemented like Artificial Neural
Network, Fuzzy logic, Genetic Algorithm and
others like PCA, Canonical Analysis, Matlab,
SVM. With these algorithms we will process
the background image also which creates a
conflict between the actual image and the
background.
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Disadvantages:

*In existing system, they have chosen Matlab
for image processing which takes a lot of time
for computation. If there is any error, then the
process will start from the scratch which
increases the computation time.

*In the case of canonical analysis, there is no
proper correlation between the dataset fields.
A change in one variable may bring a change
in all the related variables.

*SVM takes long time for computation of large
datasets [2].

II1. Proposed System

Our proposed system 1is sign language
recognition system using convolution neural
networks which recognizes various hand
gestures by capturing video and converting it
into frames. Then the hand pixels are
segmented and the image is obtained and sent
for comparison to the trained model. Thus our
system is more flexible in getting exact text
labels of letters.

Advantages:

*The CNN algorithm will automatically detect
the important features without any human
supervision.

*[t recognises every symbol shown by the user
and yields high accuracy.
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*Our project is easily understandable by
everyone as it is simple and can easily be
implemented.

IV. Design

In order to implement our project, we have to
create a dataset. The dataset contains
thousands of images which are captured by
different people. After creating the dataset, we
segregate the dataset into training data and test
data. The training data is used to train the
algorithms and test data is used to test the
efficiency of the algorithm.

Our system contains two modules. The first
one is general mode. Here the user shows the
gesture and the system will display the related
text and gives a speech of that sign. The
second one is helping mode. In this mode the
system will display a sentence and also makes
a speech. The sentences are the basic need for
any person, related to the sign showed by the
user.

In order to identify the signs, the system start
capturing the images by using a camera. The
captured images will be pre-processed and will
be tested against the training model. If the
image matches with the dataset images, then
the system will switch to either general mode
or helping mode. In both the modes the system
will display the text and gives the speech. If
the gesture is not recognised, then the image
will be again given to training model. The
figure 1 will shows the flowchart of our
project.
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Fig 1. Flow chart

V. Implementation

The signs that we have considered for our
project is shown below in figure 2.
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Fig 2. Sign Language
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In order to implement sign language
recognition, we have segregated our project
into four modules.

5.1 Image Capturing

In this module, we have developed a code to
capture images and to create a dataset. By
using openCV library, we will capture the
images. After capturing we create a dataset for
each and every letter and altogether combined
forms the required dataset. It is shown in

figure 3.
Fig 3. Dataset
5.2 Image pre-processing

In this module, we will pre-process the images
present in the dataset. The colour images will
be turned into black and white in order to
differentiate the gesture with the background.
The pre-processed images will be stored in
another dataset which is the input to algorithm.
The pre-processed images are the reference of
the dataset created by us and they are
represented in the below figure 4.
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Fig 4. Pre-processed images

5.3 Model

In this module, we train the algorithm by using
the pre-processed dataset that we have created
in the above module. The training dataset will
be used to train the algorithm. The algorithm
we used in this project is Convolution Neural
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Network(CNN). It is a deep learning
algorithm used for the classification of the
images. This algorithm takes in an input
image, assign weights to different objects and
will differentiate the objects from one another.
Based on the epochs given in the code the
algorithm will be trained. The algorithm is
depicted below in figure 4.
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Fig 4. CNN Algorithm

In our project, we have used different deep
learning libraries like keras, tensorflow which
are used for image detection and gTTS library,
which is a text-to-speech convertor.

5.4 Gesture Recognition

The final module in our project is gesture
recognition. This module is for testing the
training dataset. The user will show the gesture
and our system will display the text and make
speech of that particular variable. This module
will yield the final output.

VI. Outputs/Results

6)] General mode:

l Predicted text —
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Fig 5. General mode output

(ii) Helping mode :
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Fig 6. Helping mode output

VII. Future Scope

The main aim of any project is to increase the
accuracy level. By using Tensor Flow Object
Detection(TFOD) libraries, we can process the
images instead of image capturing techniques.
The library consists of pre-defined functions
which can easily identify the images and hence
increases the accuracy level.

VIII. Conclusion

When an image is transformed from one form
to another such as digitizing, scanning, and
communicating, storing, etc. degradation
occurs. Therefore, the output image has to
undertake a  process called image
enhancement, which contains of a group of
methods that seek to develop the visual
presence of an image. That image then
undergoes feature extraction using various
techniques to make the image more readable
by the computer. This is an efficient project
which can be helpful to many deaf and dumb
people.
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