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ABSTRACT

Sign language recognition has become a critical research in the field of computer vision as the need
of disability solutions grow. Sign language acts as a bridge to reduce the communication gap between
normal people and deaf and dumb people. Current sign language identification systems, on the other
hand, lack essential characteristics such as accessibility and cost, which are critical for people with
speech disabilities to interact with their daily settings. The successful attractive solution is to initiate the
sign languages in terms of words and common expressions for daily activities. This will interact the deaf
and dumb people by connecting to the outside world more quickly and easily. The sign gestures obtained
are processed through popular machine learning and deep learning models for classification accuracy.
This chapter discusses the word sign recognition, image processing algorithms for separating the signs
from the background, machine learning algorithms, and the complete model set up for sign recognition.
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INTRODUCTION

The conversation is a key mechanism by which information sharing is being done among the people.
People with disabilities need some way of communication to deal with normal and disabled people. But
this is a challenging and difficult process when normal and deaf and mute people try to communicate.
The best and most effective way of communication for deaf and dumb persons is sign language. Sign
language communication not only benefits the communication between the deaf and dumb. But also
benefits the communication between normal and deaf and dumb people. A deaf and mute person uses
hand gestures for communication. Also, for normal people understanding their gestures is a complicated
task. Hence, there is a need for a proper system which could resolve this problem and thereby make
communication easier. Many systems have been developed for this process and still finding a complete
solution is in research (Tolentino, 2019). The primary goal of this chapter is to find the gap between
the current sign language identification system in the aspect of accessibility, cost and problem to apply
in day-to-day activities. The first and primary challenge is collecting the real-time dataset. In the real
scenario, capturing the images contains various backgrounds with noises. So, an efficient pre-processing
step is required for accurate prediction. After pre-processing, the next step is segmentation which sepa-
rates the background from the target signs. Multiple image processing algorithms are used to segment
the image. The image after the segmentation process is modelled through machine learning algorithms
and deep learning algorithms.

For disabled persons, the most popular language used is the American Sign Language (ASL). The
pre-processed images are readily available as a dataset for ASL languages. But most of the existing
datasets are of the alphabet. The current existing dataset is not suitable for recognizing words and day-
to-day activities. Few of the datasets available in Indian sign languages are collected for words but the
signs cannot be considered universal which differs with each country. The developed systems for sign
language detection involve two basic approaches.

The first is contact-based i.e. using sensors and gloves hardware for gesture understanding and the
second one is a non-contact vision-based system. The vision-based system can be categorized either as
static or dynamic. The static system uses two-dimensional images for the analysis whereas the dynamic
system uses proper cameras for capturing the real-time movements (Ismail et al, 2021). The hardware
glove-based method is not comfortable for the users. But, the vision-based system is easier to imple-
ment than the hardware-based contact system and no physical contact is needed with the users. But the
major issues to be addressed in vision-based are the accuracy of the detection and the recognition time.
This accuracy of detection and recognition time can be improved by using proper machine/deep learn-
ing algorithms.

Related Work

The recent technological advancements made in machine learning and artificial intelligence-enabled
the researchers to utilize Al for sign language prediction and thereby ease the process. Many excellent
works are reported for an intelligent system for sign language recognition. A detailed and critical re-
view on sign language prediction using ML techniques is reported. It is very clear and evident that the
number of works reported for journals increased from 10s to 100s between 2001 and 2021 respectively.
In this, the country-wise rank is also reported based on the number of publications with the particular
affiliation where India is ranked top worldwide in sign language research. At present, more than 100s
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