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ABSTRACT Communication is an important part of our daily activities that helps us to express our feelings and
emotions to others. Normal people do this by verbal and non-verbal form however for the mute and hearing impaired
people sign language is the merely option. Sign language is not universal and hence the speech impaired people of India
use Indian sign language for interacting with others. In this perspective, we explore the present deep learning-based
Indian sign language (ISL) recognition and interpretation techniques anticipated by different researchers. The intention
of this learning is to explore deep learning based techniques that influence the recognition and interpretation of India
sign language that helps to develop a robust virtual interpreter. Our exploration helps other researchers to comprehend
the subject matter in further facet.
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I. INTRODUCTION

Speech and hearing loss in a person is very common nowa-
days. As per World Health Organization (WHO) report [1]
over 5% population of world i.e., 430 million needs attention
to the problem of hearing loss and if it is not in control
then this figure may increase upto 700 million by 2050.
As per the record of Office of the Registrar General and
Census Commissioner of India, Ministry of Home Affairs,
Government of India [2] total 2.68 Crore (approx.) popula-
tion are physically disable and out of this 71 Lakhs (approx.)
are hearing or speech impaired. Consequently, such a big
population has to be given attention and equal opportunity as
compared to normal population. In India hearing and speech
impaired people use Indian sign language to communicate.
Indian sign language requires the use of both hands to do
sign gestures. As sign language is not common to others
hence it is hard for them to understand. In today’s world
of computing technology a virtual sign language interpreter
can solve the problem of physical interpreter availability for
24*7. With the evolution of deep learning models we can
easily prepare a robust state of the art model that translates
sign language gestures performed by the signer to the text
or speech as required by the end user. Our work break
the communication hurdle between normal and hearing and
speech impaired people and bridge the gaps with the help
of an application build on the basis of deep learning model.
For this several deep learning algorithms based papers are
studied and analyzed that are earlier used by the researchers

for the recognition of Indian sign language. Further, this
article illustrates the literature survey, result comparison of
deep learning algorithms and conclusion of the related work
followed by references.

II. LITRATURE SURVEY
Due to recent development in the field of machine learning
[3], [4] and artificial intelligence [5], many researchers are
proposing machine learning and AI-based solutions to real-
world problems [6]–[10] such as the detection of DDoS
attacks [11]–[15], web application attacks [16], [17], XSS
attacks [18], image recognition [19], [20] and phishing at-
tacks [21]. Different researchers use different type of deep
learning models to get a good accuracy level in Indian sign
language recognition. Several deep learning models like Con-
volution neural network (CNN), Long Short Term Memory
Networks (LSTM), Recurrent Neural Networks (RNN) etc.
are used by the researchers in real time Indian sign language
recognition techniques. Author [22] proposed a CNN model
for static gesture and LSTM model for Dynamic gesture for
26 English alphabets, 10 numerals and 10 words and they get
99.81% accuracy for static and 99.08gestures. Author in [23]
proposed a CNN model with convolutional, max pooling and
ReLu layers then fully connected layers and softmax function
for both single and double hand gestures and they get an
accuracy of 99.72% to 99.90%. Author in [24] proposed
a CNN model and uses skin colour based technique for
segmentation for the dataset captured in uniform background
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and they achieved an accuracy of 99%. Author in [25] works
on seven computer words gesture to propose a model to
help the hearing and speech impaired people for educating
computer programming. Out of these seven words three are
static and four are dynamic. They use a CNN model with Ad-
aboost optimizer to achieve an accuracy of 61.58%. Author
in [26] proposes a CNN model that works on only 24 English
alphabets and they get an accuracy of 95.67%. Author in [27]
compares three different models VGG16, VGG16 with trans-
fer learning and HNN models for 26 English alphabets and
found that HNN achieves a better accuracy of 97%-98.52%
than others. Author in [28] proposed a CNN model that
works on only single handed static gestures i.e., 26 English
alphabets and 9 numerals and uses skin colour detection and
edge detection method for segmentation and gets an accuracy
of 95%. Author in [29] propose a video calling application
that compares different models like YoLo v3, YoLo v4, faster
RCNN and CNN on 26 English alphabets and 9 numerals and
found that CNN gives better accuracy of 93.2% than others.
Author in [30] proposes a three layer CNN model approach
for 24 English alphabets and 10 numerals nd achieves an
accuracy of 99numerals and 97.6% for alphabets. Author
in [31] tested four different combinations of CNN + LSTM
model and found that LSTM + CNN works better than others
and they achieve an accuracy of 97% for 11 custom collected
words. Author in [32] found that CNN models work better in
their custom dataset and they achieve an accuracy of 92.43%.
Author in [33] use a MediaPipe approach to determine the
region of interest in hand, face and pose landmarks that are
useful in classification and proposed an analysis that for low
complex gestures GRU works better and for high complex

gestures LSTM works better for custom made 10 words in
which it achieves an approximate accuracy of 99%. CNN
model is used by maximum researchers however it varies in
number of layers and parameters chosen.

III. RESULTS AND DISCUSSION
As pre build dataset for Indian sing language are very rare
therefore many researchers do their experiments on their own
customized dataset for Indian sing language. We have also
created a dataset published in Mendeley [34] that are used
by different researchers for real time Indian sign language
recognition. Our dataset is a robust dataset that consists of
the static Indian sign language gestures from all the age
group people i.e., from kids to senior adults. A survey for
the different methods and techniques was done by author in
[35] for dataset acquisition of static gestures of Indian sign
language. In this paper we try to evaluate the different deep
learning models used for Indian sign language recognition
with their type and number of dataset used along with the
accuracy they achieved. The brief summary of this study is
shown in the Table 1.

IV. CONCLUSION
This study article helps the novice researcher to do the
analysis of different sign language recognition techniques
and get the concept and idea to remove the gaps and evolve
a new method with increased accuracy and less error. The
research is increasing year by year in the field of Indian
sign language recognition as it is shown in Figure 1. In ISL
signing is done by one and both hands so Figure 2 shows the
experiments done on single or both hands

TABLE 1: Accuracy of Different Approaches
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FIGURE 1: Number of Published work

FIGURE 2: Number of Experiments
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