&g‘! \3;@

e-Journal

w Volume: 08 Issue: 11 | Nov - 2024

International Journal of Scientific Research in Engineering and Management (IJSREM)
SJIF Rating: 8.448

ISSN: 2582-3930

SIGN-LANGUAGE TRANSLATOR USING MACHINE LEARNING

1Pooja Bhamare, 2Aishwarya Kumbhakarna, and 3Amruta Shinde

123 Student CSE, Zeal College of Engineering and Research, Pune, India
4Prof. A. T. Take
Assistant Professor, Zeal College of Engineering and Research, Pune India.

Abstract - This research introduces a cutting-edge system
designed to facilitate communication between individuals who
are deaf and those who are hearing. By employing
sophisticated machine learning algorithms and specific
convolutional neural networks (CNNs), the proposed system
can effectively sign language gestures into text or speech. A
meticulously curated collection of sign language gestures
serves as the foundation for training the model, ensuring its
proficiency in accurately classifying several hand shapes and
positions. To optimize classification performance, the system
incorporates data preprocessing techniques that highlight the
most distinctive features of the hands, thereby streamlining
the computational process. This paper provides a
comprehensive overview of the system's architecture, training
methodology, and evaluation results, emphasizing the critical
role of machine Ilearning in developing inclusive
communication tools that empower the deaf community.
Future research initiatives will focus's on expanding the
gesture dataset and refining real-time processing capabilities
to further enhance the system's effectiveness and accessibility.
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1. INTRODUCTION

Sign language is a vital means of communication in deaf and
hard of hearing communities. However, the language barrier
between sign language users and those unfamiliar with it
creates significant communication challenges in everyday
interactions. Traditional methods such as interpreters and
written texts are not always accessible or practical in all
contexts. Consequently, the need for automated systems that
can translate sign language into text or spoken language has
become increasingly clear.

With advancements in machine learning and computer vision
technologies, automated sign language translation systems
have become more feasible. These systems identify and
interpret hand gestures using video or image input and convert
them into meaningful or spoken output. This technology not
only enables communication in real-time but also promotes
inclusivity by enhancing access to information and services for
the deaf community.

This project presents a sign language translator that employs
convolutional neural networks (CNNSs), developed with Keras
and TensorFlow frameworks, to achieve effective hand
gesture recognition. The system collects gestures from video
frames and analyzes them in real time to identify different
signs. The Natural Language Toolkit (NLTK) is used to also
structure the text output for better readability. This system

seeks to tackle major issues in sign language recognition,
including gesture variability and real-time processing, while
offering a practical approach for sign-to-text translation.

This paper will outline the system architecture, dataset, model
training, and the performance of the proposed solution. We
also investigate the possibilities of this technology in practical
applications and propose future improvements to broaden its
functionalities.

2. PROBLEM STATEMENT

While sign language is a crucial means of communication for
the deaf and hard-of-hearing community, there exists a notable
communication gap between sign language users and
individuals who do not know it. This presents difficulties in
several social, educational, and professional areas where
effective communication is essential. Classic techniques, like
human interpolation of text, frequently prove impractical or
inaccessible in real-time scenarios.

The demand for an automated system capable of converting
sign language into spoken language or text has grown more
critical to overcome these communication obstacles. The
system has to accurately recognize hand gestures, work in real
time, and accommodate variations in hand gestures caused by
differences in speed, style, and individual user nuances.
Moreover, the system ought to handle identified gestures
efficiently and produce text or speech in an organized,
understandable manner.

The goal of this project is to tackle these challenges by creating
a machine learning solution utilizing Convolutional Neural
Networks (CNNs), Keras, TensorFlow, and NLTK, which will
facilitate precise and immediate sign language translation,
enhancing accessibility for the deaf community.

3. OBJECTIVE

The main goal of this project is to create an automated system
that can quickly translate sign language gestures into text or
speech through the use of machine learning methods. The
project's goal is specifically to:

1. Effectively identify sign language gestures through
Convolutional Neural Networks (CNNs) by
capturing and analyzing hand movements from video
footage.

2. An effective machine learning model using Keras

and TensorFlow frameworks for proficient gesture
classification and recognition.
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3. Utilize the Natural Language Toolkit (NLTK) to
convert identified gestures into natural language,
making sure that the result is organized and
understandable.

4. Make sure the system possesses real-time processing
abilities to work efficiently in fast-paced settings
where rapid communication is crucial.

5. Enhance accessibility for deaf and hard-of-hearing
individuals by offering a dependable method for
communicating with those who are not familiar with
sign language.

4, LITERATURE REVIEW

This study focuses on the recognition of specific human
gestures through a cnn-based model ieee 2024 the goal is to
help students learn sign language as it can be useful in a
variety of situations the model aims for a minimum accuracy
of 75 but requires significant processing time irjet 2024 this
research aims to develop a deep learning model for classifying
different hand gestures used in sign language fingerprinting
the proposed model uses tensorflow, kreas, and sklearn
which contain cnn-based architectures disadvantages include
improved real-time translation capabilities and multimodal
data integration research gate 2022 this article explores the
creation of a machine learning system that converts sign
language into text or speech the proposed model uses
cnns and rnns to recognize gestures and translate from sign
language datasets but faces challenges related to the size of
the dataset the variability of gestures and processing in real
time. The proposed model uses cnn and rnn for gesture
recognition and translation from sign language dataset facing
challenges related to dataset size variability in gestures and
real-time processing.

ACM, 2022): This study focuses on creating an automated
system for translating American Sign Language (ASL). It
implements a CNN combined with an RNN to process both
static and dynamic gestures. The limitations of this approach
include the need for extensive training data and difficulty in
translating continuous sign sequences. (IEEE, 2021): This
paper aims to develop a real-time system for recognizing sign
language using deep learning. The suggested model employs a
CNN for extracting features and an LSTM for recognizing
sequential gestures. The drawbacks of the recommended
technique consist of decreased accuracy with intricate gestures
and the need for substantial datasets.

This research emphasizes the identification of hand gestures
in still images for the purpose of translating sign language
(IEEE Xplore, 2020). The suggested model employs
convolutional neural networks (CNN) for the extraction of
features and classification of gestures. This method has
limitations such as performance being influenced by changes
in lighting and hand placement, and difficulties with real-time
execution. (IEOMS, 2020): This study seeks to create a real-

time system for converting ASL to text through deep learning
methods. The suggested approach employs a mix of CNNs
and LSTMs to capture spatiotemporal features from sign
language videos. The system performance is limited by the
quality and quantity of the training data.

This research concentrates on identifying hand gestures within
still images for the translation of sign language (Elsevier,
2020). The suggested model employs convolutional neural
networks (CNN) for extracting features and classifying
gestures. Such systems have limitations, including
performance being influenced by changes in lighting and hand
positioning, and difficulties with real-time implementation.
(Research Gate, 2020): This paper examines current research
on real-time sign language translation (SLT) systems. This
research carried out a systematic literature review
concentrating on work published from 2017 to 2021. Due to
its publication date (IEEE Xplore, 2018), this paper may not
include the latest developments in the field: This research
aims to create a vision-based system for identifying hand
gestures in sign language. It employs edge detection and
feature extraction methods alongside SVM. The shortcomings
of the suggested approach consist of poor accuracy in noisy
environments and quick hand movements, alongside a
restricted set of gestures.

5.METHOLOGY
The proposed sign language recognition involves several key
steps:

1. Input Video: The system begins with an input video
containing sign language gestures. Then, this video is
processed to extract relevant information.

2. Video Segmentation and Frame Extraction: The input
video is segmented into smaller, more manageable segments.
This segmentation helps to break down continuous sign
language gestures into individual frames, making it easier to
analyze each gesture independently.

3. Feature Extraction: Once frames are extracted, the system
applies feature extraction techniques to identify important
characteristics of the hand gestures. These features include
hand shape, orientation, position, and motion patterns.

4. Hand Gesture Recognition: The extracted features were
compared to a pre-trained sign language dataset. The proposed
system uses machine learning algorithms to match the
extracted features with the corresponding sign language
gestures stored in the dataset.

5. If Matched: If a match is found between the extracted
features and a gesture in the dataset, the system proceeds to
the next step.
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Output Text/Speech: If a match is found, the system
generates the corresponding text or speech output, effectively
translating the sign language gesture into a different
communication modality.

5.PROPOSED SYSTEM ARCHITECTURE

Data Image Pre- Feature
Collection Extraction
Using processing (using
webcam CNN)
Classificati
on (using
CNN)
Text Prediction Mogle]
Output (Using Keras Training
(using or (Using Keras
NLTK) TensorFlow) or

TensorFlow)

6.EXPECTED OUTCOMES

Sr. Input Images Expected Output
No Output

1. 0 0

2. 1 1

3. 2 2

4. a a

The above table outlines a sample dataset for training a
machine learning model designed to recognize and interpret
sign language gestures. Each row represents a training
example; consisting of an input image of a sign, the expected
output (the corresponding text character), and the actual
output generated by the model.

The provided images show different hand gestures, including
a closed fist, an upward-pointing finger, two fingers arranged
in a 'V' shape, and a fist with the thumb inside. The
anticipated output column shows the accurate text character
linked to each gesture: '0" for the closed fist, '1' for the
pointing finger, '2' for the V' shape, and 'a’ for the closed fist
with the thumb tucked in.

The output column shows how well the model can predict the
correct text character for each input image. In this example,
the model correctly identified all four gestures, suggesting that
it has been effectively trained to recognize and classify these
specific sign language symbols.

This dataset serves as a foundation for training machine
learning models that can ultimately be used to translate sign
language into text, enabling communication for individuals
with hearing impairments. Improving the model's accuracy
and generalizability can be achieved by enlarging the dataset
to cover a broader variety of gestures and using data
augmentation techniques.

7. CONCLUSION

Creating a sign language translator with machine learning
marks a substantial progress in closing communication
barriers between deaf people and those who lack knowledge
of sign language. The project has effectively showcased the
ability to convert sign language gestures into text or speech
with a reasonable level of accuracy by utilizing cutting-edge
methods, including convolutional neural networks (CNNs)
and Python libraries such as OpenCV, TensorFlow, and Keras

Despite the promising results, there are several challenges that
must be addressed. These improvements include improving
the dataset's diversity and size, enhancing the system's ability
to handle the variability of gestures, and ensuring real-time
processing capabilities. Future work should focus on
expanding the dataset, optimizing algorithms for better
accuracy, and integrating the system into user-friendly
applications. Overall, this project lays a solid foundation for
developing effective sign language translation tools, fostering
greater inclusivity, and facilitating communication in diverse
contexts.
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