JNNCE JOURNAL OF ENGINEERING & MANAGEMENT, SPECIAL EDITION 2, 2024 ISSN 2582-0079

Available online @

https://jjem.jnnce.ac.in

https: www.doi.org/10.37314/JJEM.SP0266
Indexed in International Scientific Indiexing (ISI)
Impact factor: 1.395 for 2021-22

Published on: 08 December 2024

Efficient Technique for Gesture Speak Using Artificial Intelligence
to Break Through Communication Barriers

Pavithra T V 1, Sampath Kumar S 2

Student !, Assistant Professor 2, Department of Computer Applications
JNN College of Engineering, Shimogga

pavithravinay2001@gmail.com , sampathkumar@jnnce.ac.in

Abstract

The increasing demand for enabling devices significantly improving the everyday living people with mobility
impairments has led to major advances in gesture recognize operation. Paralysis patients is condition over com-
pletely or partially lost. The individual has condition find it difficult to move somewhere and perform an any actions.
In this paper to use a popular method for helping disabilities persons. they using camera for capturing the images or
using an existing dataset. These systems use machine learning technology to interpret actions and transform into voice
commands, allowing users to effectively control devices. Generate data before processing, including noise filtering,
signal segmentation, and feature extraction to capture the properties of signals, features are extract- ed using various
machine learning techniques including support vector machine (SVM), random forests, convolutional neural networks
(CNN), and long-term memory networks (LSTM), to build powerful classifiers that can learn about movements. This
investigates a new non- invasive way to measure movement in stroke patients using computervision and machine
learning without the need for physical sensors.

Keywords: Image Processing, Hand gesture, Training, Testing, Machine learning, Convolutional Neural network
(CNN), Text to voice, Human computer interaction interface, Artificial intelligence.

Machine learning algorithms play a role in the
identification process. Classifiers such as
support vector machine (SVM) and random
forest are widely used in cognitive processing.
However, recent advances in deep learning have
introduced many models such asconvolutional
neural network (CNN) and short-term memory
network (LSTM) that have shed light on
handling physical and spatial processes in
neural data very well. We would like
information  about gesture  functionality
designed for people with disabilities. The entire
process from data collection to immediate use
showing the process at each stage.

Through real-life situations testing our system
has shown great potential in user independence
and communication capabilities. By
combining signal processing with machine
learnings techniques, we aim to contribute to

1. Introduction

One of the most important problems of today’s
society is disorders, which limits people’s
ability to expand their skills, knowledge and
take advantages of opportunities in their daily
lives. In today’s age of technological
development, disability is not an obstacle to
personal growth and personal development.
Human computer interaction, the main subject
of which is to improve human life has been used
in many ways in recent years such assignal
interpretation and many applications that make
people healthy. Gesture recognition is a big
science that allows users to interact with
computer systems Such as controlling
computers, home automation or cars. The field
can be classified according to the characteristics
or objectives that influence recognition.
Depending on the recognized body, you can
distinguish between hands,
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technology on gesture recognize to create a
seamless interface that allows users to control
multiple devices and perform daily activities
with less physical effort.

2. Related Work

Prashanth K et al., [1] Gesture recognition for
paralysis detection using convolutional neural
network they addressing the challenge of de-
tecting hand movements associated with paral-
ysis, aiming to improve the quality of life for
individuals with mobility impairments. They
propose a CNN based approach capable of ac-
curately classifying paralysis-related gestures
from visual inputs. The demonstrates promis-
ing results, achieving high accuracy rates in
detecting and interpreting paralysis associated
hand movements. They contribute to the ad-
vancement of machine learning techniques in
healthcare applications, particularly in facilitat-
ing gesture-based communication and rehabili-
tation for individuals with paralysis.

Lin F., Zhou J, et al., [2] Real-time EEG signal
Real-time EEG signal processing for gesture
recognition study at improving the efficiency
and accuracy of gesture recognition system-
based EEG signals. The processing of EEGdata
in real-time, essential for practical appli- cations
in gesture recognition systems for indi- viduals
with mobility impairments. They pro- pose
novel techniques for efficient EEG signal
processing leveraging advancements in ma-
chine learning and signal processing algo-
rithms. The study promising results in achiev-
ing real-time processing capabilities, facilitat-
ing the development of effective gesture
recognition systems for enhancing communica-
tion and interaction for individuals with mobil-
ity impairments.

Suk H.-1., Sin, et al., [3] Hand gesture recogni-
tion approach based on the dynamic Bayesian
network framework. They predict accurately
recognizing hand gestures from video se-
guences, aiming to improve human computer
interaction systems. they using a novel meth-
odology that models the temporal dynamics of
hand gestures using dynamic Bayesian net-
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works, allowing for robust recognition of ges-
ture sequences

D. Vishnuvardhan et al., [4] Hand gesture
recognition application specifically designing
for physically disabled persons. The need for
accessible technology solutions that enable
communication and interaction for people with
physical disabilities. The system recognizing
hand gestures, providing an alternative means
of control for various devices and applications.
They describe the development and imple-
mentation of the gesture recognition system
highlighting the quality-of-life independence
physical disabled individuals. They contributeto
the field of assistive technology by introduc-ing
a practical solution to the unique needs of users
with physical disabilities.

Johnson P et al., [5] The ethical considerations
and user centered design principles essential in
the development of gesture recognition system.
The importance of addressing ethical concerns
such as user privacy, data security, and in-
formed consent, particularly in systems that
interface directly with individuals’ activity.
Furthermore, they highlight the significance of
adopting a user-design approach to ensure that
gesture recognition systems are accessible, and
inclusive for all users, including those with
disability and needs.

Anderson C., et al., [6] EEG based gesture
recognition for individuals with mobility im-
pairments using deep learning techniques to
interpret EEG signals associated with move-
ments enabling gesture recognition even when
physical execution is impossible. The pro-
cessing of complex data and demonstrates the
effectiveness of deep learning models in accu-
rately recognizing gestures in real time. They
contributes to the development of assistive
technologies enhance communicate and inter-
action for individuals with mobility impair-
ments, advancements in machine learning.

Lee, J.,, & Kim, S, et al., [7] The application of
deep learning techniques for temporal gesture
recognition in the context of paralysis monitor-
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ing. They focus on utilizing recurrent neural
network (RNN) and long short-term memory
(LSTM) networks to capture and analyze the
gesture sequences by leveraging these advanced
deep learning models. In this aim to improve the
accuracy and reliability of gesture recognition
systems for individuals with paral- ysis. The
results demonstrate a fully cleared and
significantly improve in recognizing and
interpreting gesture patterns overtime for real
applications in monitoring and assisting indi-
viduals with paralysis. This work contributes
to the field enhancing the capabilities of ges-
tures recognition systems through innovative
deep learning approaches.

Rao, A., Syamala, et al., [8] The use of deep
convolutional neural networks (CNNs) for the
recognition of sign language, which is crucial
for enabling communication for individuals
with speech and hearing impairments. The au-
thors focus on developing a robust and effi-
cient system that can accurately interpret vari-
ous sign language gestures from visual data.
They utilize deep CNN architectures to process
and analyze the complex patterns in hand
movements and configurations associated with
sign language. they demonstrate high accura- cy
in recognizing different signs, showcasing the
effectiveness of CNNs in handling the var-
iability and intricacies of sign language ges-
tures. the advancement of assistive technolo-
gies, providing a powerful tool for improving
communication for paralysis patient to interact
with someone’s. accessibility for the deaf and
hard-of-hearing communities.
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3. Proposed methodology
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Fig 3.1: Flowchart of Proposed Methodology

The system starts by using a camera to capture
live images or taken existence images on the
hand region. The captured image undergoes
preprocessing to enhance quality and prepare it
for analysis, including adjusting for noise and
lighting variations. The system identifies the
hand from the rest of the image, tracking its
movements. Specific color features are ana-
lyzed to distinguish the hand aiding in accurate
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hand segmentation. The features of the hand,
such as shape, contours, and landmarks, are
extracted to be used in gesture recognition. The
extracted features are filtered to remove redun-
dant information, ensuring only significant da-
ta is used for recognition. The neural network
assigns the gesture to one of the predefined
classes based on its learned patterns from train-
ing data. The system checks if the classified
gesture matches any of the expected outputs.

If a recognized gesture is identified, the system
produces the corresponding output, such as a
text or voice.

4. Results and Discussion

In the hand gesture recognition using a real time
data or existing datasets and CNN model in
python. The dataset is used for training and
validate the CNN model. The dataset is fully
collection of images on hand gestures. The
dataset can be classified three subsets such as
testing, training, and validation. The training is
used to train the CNN model, and validation is
used to tune the hyperparameter of model such
as rate, size, shape, batch, and testing is used to
evaluate the trained CNN model.

Usually first preprocessing the image it may be
using a RGB format doesn’t use a raw image.
After training CNN model learns to recognize
the extracted features of hand gestures. If train
the model become minimizing the loss function.
Though training used the ResNet50 and
sequention model, layers are activation,flatten
and dense.activation refers the features are
extracted the dataset from directory, flatten
refers the normalization and dense used to
feature extracrted for looping.After completed a
training the performance of model is evaluted
on testing. Dataset is play a important role in the
hand gesture recognization using camera and
CNN model.high quality of dataset is achieving
ahigh accuracy. In this project training purpose
is fully cleared and there is no duplicate data.
the accuracy of model is 99%.
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Fig 4.1 Original image  Fig 4.2 Gausianblur

Fig 4.3 Denoise image Fig 4.4 Edge image

5.CONCLUSION

Gesture recognizing technology uses a CNN
model and camera for written in python. It be-
comes flexible, strong, reliable and adaptable
tool with a variety of uses. The use of machine
vision and machine learning algorithms, mo-
tion can be exactly identified and categorized
in concurrent. New paths for interacted in the
midst of persons and devices , virtual reality,
and connection are made possible. The use of
camera for gesture detection is now extra fea-
sible and effective. It become very usefully for
voiceless people to interact with others. Inves-
tigating hand movements using machine learn-
ing for stroke patients is an important step to-
wards improving the quality of life and inde-
pendence of people with mobility problems.Our
system leverages deep learning models to
achieve high correctness and strength in ges-
ture analysis.
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