V4§ €] INTERNATIONAL ISSN: 2366-1313

AN EFFECTIVE MACHINE LEARNING BASED INDIAN SIGN
LANGUAGE INTERPRETATION

!IGOVINDU SINDHURASILPA, 2N. HARI KRISHNA

M. Tech student, Dept.of CSE, Sri Chundi Ranganayakulu Engineering College, Ganapavaram,

Guntur, India.

2Associate Professor, Dept.of CSE, Sri Chundi Ranganayakulu Engineering College, Ganapavaram,

Guntur, India

Abstract: Communication with a person with a hearing impairment is always essential. The
paintings presented in the paper attempt (extension) to analyse problems in the category of
characters in Indian Sign Language (ISL). Sign language is not sufficient for communication
between people with hearing capabilities or people with speech impairments. Gestures made
by people with disabilities or someone who has never learned this language are combined or
mixed. The connection must be in both approaches. In this paper, we present the reputation
of sign language using Indian Sign Language. The user should be able to take snapshots of
the hand gestures using the webcam in this investigation, and the device should wait and
display a callout for the captured image. This paper aims to build a reliable communication
interpretation software to decode Indian Sign Language and change it into a readable output.
The undertaking is done through the use of image processing and machine learning. The
proposed challenge could find its applicability in everyday communication. Moreover, it

could serve to gain knowledge of different gestures in fully automatic gesture-based systems.
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systems.
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housing, and the operations performed to
purchase some of the image's recordings.
The field of the machine is the testing of
algorithms, and statistical registers used to
perform tasks using different types of
registers and inferences. This task will
complete the collection of sign language
images using the camera. The snapshots
are then processed, and features are
extracted using image processing. These
images are compared to the available data
sets, and through a deep study, the
symptoms are interpreted [2]. The records
are displayed on a screen that allows the
deaf/mute person to understand sign
language. We have developed a simple and
lightweight grammar set that can detect
static sign language gestures. This
algorithm is designed to be implemented
on a Raspberry Pi. This project will serve
as a means of communication. Sign
language will be converted to text. In this
task, we built a powerful algorithm to
recognize sign language accurately. A set
of lightweight rules is implemented on the
Raspberry Pi. Not only do we aim to make
an exact copy, but we also look forward to
making a lightweight, portable version
compatible with the Raspberry Pi.
Raspberry Pi is a small and powerful
device. It is very easy to run Python
programs on Raspberry Pi and can be

easily connected to the Internet. It has
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several features that make it ideal for this
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Fig.1 Alphabets in Indian Sign Language
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Hindi Sign Language is mainly used in
South Asian locations. It has many
versions depending on the location as well.
Many of the signers used the finger
spelling technique, as shown in Figure 1,
which is derived from British Sign
Language but is limited to a group of
humans. The LIS continues to be
developed and is being standardized by
ISLRTC. Indian Sign Language Research
and Teaching Centre (ISLRTC) is an
autonomous  company  under  the
administrative and monetary management
of  the Disability Empowerment
Department, Ministry of Social Justice and

Empowerment, Government of India.

II. LITERATURE SURVEY

Sruthi c.j et al. [4] Sign language is the

primary method of conversation between
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the hearing and the hearing impaired. The
Indian authorities have enacted the Rights
of Persons with Disabilities Act 2016
(RPwD Act 2016). This act recognizes
Indian Sign Language (ISL) as a primary
means of communication to communicate
with the hearing impaired. This also
underlines the need for sign language
interpreters in all government and public
companies that will comply with the
RPwD Act 2016. This can prevent their
isolation from the rest of society at an
exceptional rate. In this paper, we propose
that the signer gain an in-depth and
unbiased understanding of the entirely
based methodology for building a static
alphabet recognition machine in Indian
Sign Language (ISL). Here, we evaluate
different current strategies in sign
language recognition and implement a
convolutional neural network (CNN)
architecture for fixed ISL alphabet traits
from the binary silhouette of the signer's
hand region. In detail, we also discussed
the dataset wused alongside CNN's
education and evaluation departments. The
proposed approach was implemented
effectively with an accuracy of 98.64%,
higher than the current technique's

maximum.

Sameer et al. [5] Their task is to try to
read challenges in character type in Indian

Sign Language (ISL). Many studies have
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been done on American Sign Language
(ASL), but unfortunately, the same cannot
be said for ISL. The lack of up-to-date data
sets, hidden capabilities, and linguistic
variables  within the region were
significant obstacles that led to few studies
in ISL. Our mission aims to leap forward
on this topic by collecting a data set of
deaf faculty and using various feature
extraction strategies to extract useful
statistics fed into different supervised
learning techniques. We have now
mentioned the four times cross-validation
for unique tactics. The distinction achieved
in the previous panels can be attributed to
the fact that during the four times cross-
validation, the validation set corresponds

to the images of a unique person.

Radha et al. [6] Sign language is one way
to talk to the deaf. In this work, the units
and abilities covered and the variables
within the language have been dealt with
in the area. Major obstacles have led to
little research being done at ISL. One must
study sign language to relate to it.
Learning usually takes place in peer
agencies. There are only a few study
materials available to learn about the
signals. As a result, learning to master sign
language is a very difficult task. The first
degree of knowledge of signs is the
domain of finger-written signs and their

use when the corresponding sign is not
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present, or the signer is unaware of it.
Most of today's sign language tools use
external sensors, which can be very
expensive. Our mission is to take this
discipline a step further with the help of
compiling a dataset and using different
feature extraction strategies to extract
useful data, which is then fed into different
supervised learning strategies. We have
currently reported validated results from 4
passes of special procedures, and the
difference from previous work done can be
attributed to the fact that in the four-step
validation process, the validation set
corresponds to images of a single person

of type of men and women in the training
group.

Mitali Potnis et al. [7] To bridge the gap
between humans with and without hearing
impairment, we proposed an Indian sign
language recognition device that uses
machine learning rule set strategies. Our
technology uses several images of humans
illustrating the alphabet in Indian Sign
Language. These images are pre-processed;
similarly, we use the obtained images to
educate and test our machine-learning
algorithms. Among the six machine
knowledge elicitation algorithms we used,
the Random Forest machine learning
algorithm provided the highest accuracy of
ninety-eight and forty-four percent.
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R. Elakkiya et al. [8] This text compares
some 240 exceptional processes for
detecting sign language recognition to
detecting multilingual signs and symptoms.
Studies by different authors are also
considered, and several essential study
articles are also discussed in this text.
Based on the conclusions from these
approaches, this newsletter states how
machine learning strategies must benefit
the field of machine learning popularity
and the capability gaps that machine
learning methods must address for
machine learning to become famous. Sign

language in real-time.

III. METHODOLOGY

In the dataset collected, we divided our
approach to addressing the classroom
problem into 3 phases. The first level is to
separate the skin portion from the image,
where the rest of the element can appear as
noise with the character type being
disturbed. The second stage is to extract
relevant abilities from the fragmented skin
images that may be important to the next
level, i.e., mastery and class. Level 1/3, as
above, applies the abilities extracted as
input into various supervised mastery
models for training and then finally using

the trained models for class.

Image Segmentation
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Training on skin segmentation dataset

We used the skin segmentation dataset
from UCI containing about 2,00,000 points
for training using learning algorithms like
SVM and Random Forest. The trained
models are then used to segment out the

non-skin classified pixels.
Feature Extraction

As describing our own features may not
result in higher efficiency, we started with
SIFT (Scale Inverse Feature Transform)
features as it computes the key points in
the image which is more apt than
describing features manually. So, after the
skin segmented images were obtained
using the YUV-YIQ model, we used the
following approaches for extracting feature

vectors.
Machine Learning on Feature Vectors

But before we obtained those best results,
we explored the following algorithms on
the obtained feature vectors. Multiclass
SVM with linear kernel was used with
almost every feature vector. Overall, the

following approaches were tried.
Support Vector Machines

Multiclass SVMs were tried on all the
feature vectors. Results obtained with
linear kernel and four-fold Cross Validated
accuracies are reported for all feature

vectors. The confusion matrices shown in
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the results sections below correspond to
the different techniques tried using linear
kernel Multi Class SVMs. The best
accuracies were observed for this
algorithm. Our try with ’rbf” kernel failed
miserably on HOG feature vectors as only

4.76% accuracy was observed.
Random Forest

Since this was a 26-class problem, we tried
our luck at Random Forest with HOG
feature vectors on the compressed images.
It fell a little short of the Multiclass SVM
with 46.45% 4-fold CV accuracy. Our
interpretation is that implementation of
decision trees in python is monothetic
which may have led to formation of
rectangular regions whereas the actual

boundaries may not have been rectangular.
Hierarchical Classification

One of the major reasons for the
comparatively lower accuracy is the large
number of classes (26). So, one approach
we tried was breaking the classification
problem into multiple levels or
hierarchical classification. First, we train a

linear kernel SVM model to classify

alphabets as one handed or two handed.

This version has been done with an
accuracy of ninety-five percent. We then
trained multiclass linear kernel SVM
models to classify passing alphabets (56%
accuracy) and bypass alphabets (60
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percent accuracy) and then clustered the
system. The alphabet is first marked as
crossed or crossed, then, depending on the
category, it is placed in the corresponding
version and assigned a flag. Although
individual models performed better than
direct multiclass SVM on HOG functions,
overall, performance became nearly equal,
and a 4-fold CV accuracy was determined

to be 53.23%.
IV. PROPOSED METHODOLOGY

Following is a flowchart of proposed
method for extracting gestures and convert

into text.

Hand Hand Feature
sagmenteton ' ' ¢ Clssfication
I
'

Image frame Output

aequistion

gesture

Fig.2 Block diagram of Proposed Method
A. Image Capture

This is the first step in getting to know the
sign. The camera interface is vital. The
webcam is used to capture hand gestures.
Now, the webcam is also integrated into
laptops, and an external camera can be
used for the interface. But the captured
images want to have excessive definition.

Therefore, choosing a real webcam and its
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interface is a vital challenge for this

approach.
B. Image Pre-processing

Image pre-processing includes cropping,
filtering, brightness adjustment, rating, and
more. Image optimization, image cropping,
and image segmentation methods are used
to carry out the said process. Captured
images are in RGB format. So, the first
step is to convert the RGB images into
binary images, and then the image has to
be cropped so that unwanted parts of the
footage can be removed. And now, the
optimization can be achieved in a specific
place. In image segmentation, an edge
detection method can cross the boundaries
of cropped images, which is also used in

the feature extraction approach.
C. Feature Extraction

Feature extraction is a beneficial step in
building a banner reputation database. To
effectively and successfully represent the
many visual principles of letters in an
alphabet guide, global and adjacent visual
features are extracted to characterize letter
image similarity. Strategies for illustrating
and describing built models, and the most
recent are methods for illustrating and
describing models that depend mainly on
the region. Among those who rely on
software technologies are identified. This

proposed method, 7Hu moments are used,
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from there, seven moments are found. The
gesture database is developed from those

moments.
ALGORITHM USED
Support vector machine (SVM)

SVM is a Support Vector Machine:
According to Wikipedia, SVM is a
supervised machine learning model with
associated learning algorithm that analyses

classification and regression
analysis data.

In this given a set of training example, we
divide data into two classes on the basis of
its labelling. If data is labelled it is put in
category of supervised else in the category

of unsupervised.

When data is labelled then supervised
SVM can be used, else SVM is not
possible. In case of unsupervised data
SVM clustering algorithm is used. Uses of
SVM:

e They are used in text and hypertext
classification.

e SVM is used in hand written
characters recognition.

e They are used in image

classification

V. RESULTS:
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Fig.3 HSV output and the Real-time

recognition output

Figure 4 shows the pre-processed output,
and the real time recognition output. The
pre-processing is done by selecting the
values for Hue, Saturation and Value
(HSV) according to the background. This
is done to remove the background to get
the proper hand features. The real time
recognition shows the recognised letter of

the Indian Sign Language (ISL).
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Fig.4 The Accuracy graphs of the model
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Fig.5 The Loss graphs of the model

The first graph in figure 4,5 compares the
training and testing accuracy during model
training by epoch. The second graph in the
fifth parent compares the loss of training
and testing over the study period. It can be
seen that the accuracy is excessive, and the

loss is much lower.
VI CONCLUSION

In this paper, the communication gap
between the deaf and humans who cannot
understand sign language is bridged. By

making it a portable device, usage can be
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accelerated. The gradual rate and accuracy
help us to use the tool in real-time with
less delay. It can be implemented in
capacity locations such as hospitals and
police stations where the emergency
conversation is highly critical. It will help

us build a superior society.
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