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Abstract: Voice and language are the primary means by which humans communicate with one another. We can understand one other's
ideas because of our listening abilities. Even today, we can use speech recognition to issue commands. But what if you can't hear anything
and, as a result, can't speak? As a result, because sign language is the primary means of communication for hearing-impaired and mute
persons, and in order to preserve their independence, automatic interpretation of sign language is a large research topic. Many strategies
and algorithms have been developed in this area using image processing and artificial intelligence. Every sign language recognition system
has been programmed to recognise signs and convert them into the needed pattern. The suggested method aims to bring speech to the
speechless. In this article, the double-handed Indian Sign Language is captured as a series of photographs, which are then processed using

Python before being transformed to speech and text.
**k*k

I INTRODUCTION

Sign languages are used all around the world. Worldwide, ASL
(American Sign Language), ISL (Indian Sign Language), BSL
(Bangladesh Sign Language), and MSL (Middle Eastern Sign
Language) are all in use (Malaysian Sign Language). These
languages have been built and developed with great care and
attention to detail in order to be accessible to the deaf and dumb.
Each language is made up of words and their meanings. The
"Sign" and the "Action of That Sign" are the two components of
Sign Language. We are unable to persuade them of the sign's
meaning by writing words. We can't teach them words since
they're born deaf and deafeningly deafeningly deafeningly
deafeningly deaf Individuals who are unable to talk face a
number of challenges when engaging with others. The deaf
individual communicates using sign language rather than speech.
Deaf people only communicate through gestures. The
fundamental disadvantage of sign language is that it can only be
deciphered by people who are deaf, not by people who are
hearing. This device converts gestures into words, helping
people who can't talk to communicate. It converts an analogue
signal to a digital signal and then processes the output.
Furthermore, the process data is wirelessly transmitted to the
receiver portion. During this phase, the gesture is detected, and
the appropriate output is displayed on the LCD, while speech
output is relayed back through the speaker. The main benefit of
this assignment is its mobility. As a result of this effort, the
challenges that humans have when engaging with society can be
greatly reduced. Sign language is an important means of
communication for those who are deaf or hard of hearing as well
as those who are not. The research of sign language recognition
has sparked a lot of attention.

Il LITERATURE SURVEY

Khan Sohelrana, Syed Faiyaz Ahmed, Shaik Sameer, Ollepu
Ashok,” A Review on Smart Gloves to Convert Sign to Speech
for Mute Community.” [1] The silent community around the
world has a lot of difficulties communicating. Normal and deaf
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individuals can only communicate in one way: sign language, yet
they sometimes have problems talking with normal people. As a
result, there is always a communication barrier. This
communication barrier is visible since a speech-impaired
individual communicates with other people via gestures, which
is ineffective. This project aims to bridge the gap between the
deaf and the rest of society. The embedded system is used to
create this device. The major components are the Flex sensor and
the NodeMCU.

Nan Song, Hongwu Yang,” A Gesture-to-Emotional Speech
Conversion by Combining Gesture Recognition and Facial
Expression Recognition.” [2]. To tackle communication
challenges between healthy persons and people with speech
disorders, this research presents a facial expression integrated
sign language to emotional speech conversion approach. A deep
neural network (DNN) model is used to extract the properties of
sign language and the features of facial expression. Second, a
support vector machine (SVM) is trained to classify sign
language and facial expression in order to recognise sign
language text and facial expression emotional tags.
Simultaneously, a Mandarin-Tibetan bilingual emotional speech
synthesiser is trained using a Mandarin emotional speech corpus
and a hidden Markov model-based Mandarin-Tibetan bilingual
emotional speech synthesiser is developed using speaker
adaptive training. Finally, emotional speech in Mandarin or
Tibetan is synthesised using identified sign language and
emotional tags. The recognition rate for static sign language is
90.7 percent, according to objective tests. On the enlarged
CohnKanade database (CK+), the facial expression recognition
rate is 94.6 percent, and on the JAFFE database, it is 80.3
percent. Subjective assessment shows that synthesised emotional
speech can get a 4.0 emotional mean opinion score. To analyse
the PAD values for both facial expression and synthesised
emotional speech, the pleasure-arousal-dominance (PAD) tree
dimensional emotion model is used. The PAD values of facial
expression are similar to the PAD values of synthesised
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emotional speech, according to the findings. This means that
emotional speech synthesised from facial expressions can
express feelings.

Aiswarya V, Naren Raju N, Johanan Joy Singh S, Nagarajan T,
Vijayalakshmi,” Hidden Markov model-based Sign Language to
Speech Conversion System in TAMIL.” [3]. By vocally
communicating with the people around them, quick-eared and
articulately speaking people communicate their ideas, thoughts,
and experiences. The deaf and mute population has a particularly
tough time communicating at the same level since they
communicate their feelings through sign language. It is vital for
the former and the latter to communicate easily in order for the
latter to become a contributing member of society. The goal of
this project is to create a system for identifying sign language
that will help to make this a reality. An accelerometer-gyroscope
sensor-based hand gesture recognition module is constructed in
the proposed work to recognise various hand motions that are
then transformed into Tamil phrases, and an HMM-based text-
to-speech synthesiser is built to convert the related text to
synthetic speech.

Vi N.T. Truong, Chuan-Kai Yang, Quoc-Viet Tran,” A
Translator for American Sign Language to Text and Speech”[4].
Viola and Jones' study from 2001 was a watershed moment in
the development of an algorithm capable of recognising human
faces in real time. The approach was originally developed for the
recognition of faces, but it has now been expanded to include the
detection of additional objects such as eyes, lips, automobile
number plates, and traffic signs. Hand signs are also successfully
discovered among them. This work proposed a system for
detecting static hand signs of alphabets in American Sign
Language automatically (ASL). To do so, we integrated the
principles of AdaBoost and Haar-like classifiers. To improve the
system's accuracy, we used a large database for the training
procedure, which yielded outstanding results. A data set of
28000 samples of hand sign images, 1000 images for each hand
sign of Positive training images in varying scales, lighting, and a
data set of 11100 samples of Negative images were used to
implement and train the translator. The Logitech Webcam was
used to capture all of the positive photographs, and the frames
were adjusted to the VGA standard 640x480 resolution.
Experiments reveal that our system has a precision of 98.7% for
recognising all signs. This system takes live video as input and
outputs text and audio.

DalalAbdulla, Shahrazad Abdulla and Rameesa Manaf,” Design
and Implementation of A Sign-toSpeech/Text System for Deaf
and Dumb People.”[5]. This paper outlines a method for creating
and deploying a smart glove for people who are deaf or hard of
hearing. Several studies have been conducted in order to discover
a more effective approach for non-vocal persons to communicate
with vocal people and express themselves to the hearing world.
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There have been advancements in sign language, primarily in
American Sign Language. The goal of this study is to create a
sign-to-Arabic language translator using a smart glove that is
wirelessly connected to a microcontroller and text/voice
presenting devices. To show Arabic text, a method has been
created and programmed. The entire system has been
successfully implemented, programmed, cased, and tested.

111 PROBLEM DEFINITION

If a random person pays a visit to a deaf person who is having a
difficulty and tries to explain it, it is extremely difficult to grasp
what he is trying to say. For that deaf person, a delay in
identifying his Sign Language can become a major difficulty.
These folks are unable to live a normal life. Every step of the
way, they run into communication problems. They also have
constraints and boundaries placed on their desires and career
goals. As a result, they get demotivated and develop an
inferiority complex.

IV METHODOLOGY
Proposed Methodology

1-Machine Learning: Machine learning is a subfield of artificial
intelligence (Al) and computing science that focuses on how
human beings learn and gradually improve its accuracy by using
data and algorithms. IBM is a machine learning company with a
lengthy history. One of his own Arthur Samuel is credited with
using his own study (PDF, 481 KB) (link sits outside the IBM)
to coincide with "machine learning™ in the game of checkers. In
1962 Robert Nealey, the master self-proclaimed checkers played
the game and lost it to the computer on an IBM 7094. In
compared to what can be done currently this performance seems
small, but is considered a main milestone in artificial
intelligence. In the following decades, technology progress in
storage and processing will enable certain creative goods which
we know and appreciate today, including the Netflix engine
recommendation or self-driving vehicles.

Machine learning is a crucial part of the rapidly expanding
discipline of data science. Algorithms are trained to generate
classifications or predictions using statistical approaches,
revealing crucial insights in data mining initiatives. Following
that, these insights drive decision-making within applications
and enterprises, with the goal of influencing important growth
KPIs. As big data expands and grows, the demand for data
scientists will rise, necessitating their assistance in identifying
the most relevant business questions and, as a result, the data
needed to answer them.

Machine learning is the process of computers figuring out how
to do things without being specifically programmed to do so. It
entails computers learning from data in order to do specific jobs.
It is possible to write algorithms that inform the machine how to
perform all steps required to solve the problem at hand for basic
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jobs entrusted to computers; no learning is required on the
computer's behalf. It can be difficult for a human to manually
build the algorithms required for increasingly complicated tasks.
In practise, assisting the computer in developing its own
algorithm rather than having human programmers explain each
required step can prove to be more productive.

Machine learning is a subject that use a range of techniques to
teach computers how to execute problems for which no perfect
answer exists. When there are many viable responses, one
technique is to classify some of the correct answers as valid. This
can then be used as training data by the computer to improve the
algorithm(s) it uses to determine correct answers. For example,
the MNIST dataset of handwritten digits has been often used to
train a system for the task of digital character recognition.

2- Image Processing: The process of executing operations on a
picture in order to enhance it or extract relevant information from
it is referred to as "image processing.”" It is a sort of signal
processing in which an image serves as the input and either the
image or its characteristics/features serve as the output. The
process of applying various procedures to an image in order to
enhance it or extract relevant information from it is referred to as
"image processing.” It is a sort of signal processing in which an
image serves as the input and either the image or its
characteristics/features serve as the output. Image processing is
the process of converting an analogue image to a digital format
and then processing it to improve the image or extract essential
information from it. The process of executing operations on a
picture in order to enhance it or extract relevant information from
it is referred to as "image processing.”" It is a sort of signal
processing in which an image serves as the input and either the
image or its characteristics/features serve as the output. Image
processing is one of the most quickly evolving technological
domains in the modern era. It is also an important topic of
research in engineering and computer science.

Image processing basically includes the following three steps:
e Importing the image via image acquisition tools;
e Analysing and manipulating the image;

e  Output in which result can be altered image or report
that is based on image analysis.

Analogue and digital image processing are the 2 kinds of image
processing methods employed. Hard copies, such as prints and
photographs, can benefit from analogue image processing. When
employing these visual tools, image analysts employ a variety of
interpretive fundamentals. Digital image processing techniques
allow for computer-assisted alteration of digital images.

Pre-processing, augmentation, and presentation, and also
information extraction, are the three general processes that all
types of data must go through when using digital techniques.
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We'll go above some basic terminologies like image, digital
image, and digital image processing in this lesson. Various types
of digital picture sources will be examined, with examples for
each type. This presentation will cover the entire spectrum of
image processing to computer vision. Finally, we'll discuss
picture acquisition and the various types of image sensors
available.

Camera Input

Pre-processing

Model training with
CNN

Sign Recognition

Speech Output

Explanation

Pre-processing : - Although geometric modifications of images
(e.g. rotation, scale, translation) are classified as pre-processing
methods, the goal of pre-processing is to improve the image data
by suppressing unwanted distortions or enhancing particular
image attributes useful for subsequent processing. - Possessing
Image processing is the use of a digital computer to run an
algorithm to process digital images. Digital image processing, as
a subsection or discipline of digital signal processing, has a
number of advantages over analogue image processing.

1. Image to Read

2. Image Resized (220,220, 3)/Image Resized (220,220,
3)/Image Resized (220,220, 3)/Image Re (width, height, no.
RGB channels)

3. Converting RGB to Grayscale

4. Noise removal with a Gaussian filter after segmentation
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Segmentation : It entails segmenting a visual input to make
image analysis easier. We can break the image up into segments
in which we can undertake more processing if we want to extract
or define something from the rest of the image, such as detecting
an object from a backdrop. This is referred to as segmentation.
Segments are made up of groupings of pixels, or "super-pixels,"
that depict things or sections of objects.

Feature Extraction:- Specific structures in the image, such as
points, edges, or objects, might be used as features. Feature
Extraction is a technique for reducing the amount of features in
a dataset by generating new ones from existing ones (and then
discarding the original features).

The original set of features should then be able to describe the
majority of the data in the new reduced set of features. Feature
extraction begins with a set of measured data and creates derived
values (features) that are intended to be useful and non-
redundant, easing the learning and generalisation phases and, in
some situations, resulting in superior human interpretations.
Dimensionality reduction is linked to feature extraction.

Classification : Because of its great accuracy, CNNs are
employed for picture categorization and recognition. Each set of
neurons in a classification convolutional neural network
evaluates a single section or "feature" of the image in a three-
dimensional structure. Each set of neurons in a CNN focuses on
a different region of the image. The algorithm looks at tiny
portions of the photos. The end result is a probabilistic vector
that predicts how likely each feature in the image is to belong to
a class or category.

V SYSTEM ARCHITECTURE
Hand Gesture

Capture Input
_— Images

from video

System

User
Pre-Processing

Classfication A mage Dataset

Quiput in audio format and
Text Format
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Pre-processing data is an important step in the data mining
process. Data preparation and filtering operations can be time-
consuming. Cleaning, instance selection, normalisation,
transformation, feature extraction and selection, etc are all part
of data preparation. Extracting characteristics can help solve key
information retrieval problems. To begin, it allows scalable
solutions for data-intensive systems. Finally, it lets software to
process a wide range of complex data without having to
"understand” its contents. Market segmentation is the practise of
breaking a large consumer or company market into separate
subgroups of consumers (referred to as segments) based on
shared criteria. Many methods for segmenting a market have
been created. Sign language is a way of communication that
makes use of the hands and other parts of the body. Nonverbal
communication is not the same as this. Deaf people mostly
communicate through sign languages. Deaf people frequently
utilise them in place of spoken languages.

VI CONCLUSION

The flex sensors, MPU6050 sensor, Arduino Nano, and HC05
Bluetooth module were used to create the sign language to
speech converter. This prototype allows the user to speak English
or some Indian languages by gestures. Around 22 ASL gestures
(including control gestures) and 11 ISL gestures (including
control gestures) have been successfully trained and evaluated.
With 25 percent test data and 75 percent training data, the ISL
database achieves a 100 percent accuracy. With 25 percent test
data and 75 percent training data, the ASL database achieves a
98.91 percent accuracy. Only one glove is used in this prototype,
allowing only one hand's motions to be detected. However,
because ASL and ISL movements include both one-handed and
two-handed gestures, a single glove will not be enough to do all
sign language gestures. By training motions and incorporating
them into a machine learning classifier, both gloves may be built
to predict practically all gestures in the future. The prototype's
accuracy can be improved even more by increasing the number
of sensors in each glove. In comparison to previous prototypes
with additional sensors and prototypes with a visual-based
gesture recognition system, the current prototype may be a low-
cost prototype. This prototype can be used for gaming, virtual
music instruments, automation, and remote control, among other
things.
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