Journal of Artificial Intelligence, Machine Learning and Neural Network

ISSN: 2799-1172

Vol: 04, No. 05, Aug-Sept 2024 —
https://journal.nmjournals.com/index.php/JAIMLNN _, JAIM_N\J
DOI: https://doi.org/10.55529/jaimInn.45.1.6 ’

Handwave Harmony: Transforminggestures into Words

Mr. M. V. Subba Rao'", K. T. V. Narasimhaswamy?, A. Boni Supriya®,
M. M. S. N. Deekshitha*

*Assistant Professor, Department of Information Technology, India.
234pDepartment of Computer Science and Business Systems, Vishnu Institute of Technology,
Andhra Pradesh, India.

Corresponding Email: *"Subbarao.m@vishnu.edu.in
Received: 29 March 2024 Accepted: 17 June 2024 Published: 01 August 2024

Abstract: Our project introduces a real-time gesture recognition system using ResNet50 and
OpenCV. This innovative technology offers precise interpretation of sign movements for
individuals with hearing difficulties. This represents a form of interpersonal connection
where individuals convey understanding, empathy, or agreement through the subtle
movements of their hands. The system is trained on a diverse dataset for flexibility and
utilizes ResNet50's capabilities while integrating OpenCV for reduced latency, ensuring
effective communication. Rigoroustesting validates its accuracy, with user input fosters
iterative learning. The study highlights the Importance of continuous enhancement and
collaboration with the deaf and hard-of-hearing community for greater inclusiveness.
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1. INTRODUCTION

In today's digital world, where communication is mostlydone through technology, it is crucial
to prioritizeinclusivity for those with hearing impairments. The deaf and hard-of-hearing
community's communication difficulties highlight the necessity for inventive technological
interventions that can overcome language barriers and improve accessibility. Gesture
language, beinga vital means of communication for many individuals inthis group, has
significant potential to promote greaterinclusivity when effectively incorporated into current
technological systems. This study aims to enhance the communication capacities of
individuals with hearingimpairments by developing a real-time handwave harmony translator
system that combines deep learning andcomputer vision technology.

We focus on the intricate and important aspects of gestures, which is a crucial form of
communication for the deaf andhard-of-hearing community. The widespread use of digital
platforms and the omnipresence of video content in modern culture emphasize the importance of
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creating sophisticated gesture recognition systems. These models can greatly empower
individuals with hearing impairments by enabling them to communicate in real-time, thus
reducing obstacles in several parts of their lives. The advent of deeplearning architectures has
significantly transformed computer vision capabilities, marking a crucial milestone

in the technical environment. The goal is to enable individuals with hearing impairments to
engage in seamless real time communication and fully participate in the digital discourse of
modern society.

2. RELATED WORK

Gesture recognition technology represents a burgeoning field, particularly in the realm of
assistive technologies catering to individuals with hearing impairments. Extensive research
underscores the pivotal role of accurateand efficient gesture recognition systems tailored to the
specific needs of this user demographic.

Recent strides in deep learning methodologies have significantly advanced gesture recognition
capabilities. Convolutional neural networks (CNNs), renowned for their adeptness in extracting
spatial features from gesture images, have emerged as a cornerstone in this domain.
Furthermore, transfer learning paradigms, such as fine- tuning pre-trained models like
ResNet50, offer promising avenues for bolstering recognition performance, especially in
scenarios characterized by limited training data.

Real-time performance stands as a linchpin in the efficacyof gesture recognition systems,
particularly within the ambit of assistive technologies. Optimization endeavors, leveraging
versatile libraries like OpenCV, have been undertaken to mitigate latency issues and enhance
system responsiveness, thereby ensuring seamless user interactionexperiences.

Beyond algorithmic innovations, the availability of meticulously curated datasets assumes
paramount importance in the developmental trajectory of gesture recognition models.
Specialized datasets, tailored specifically for sign language recognition, have served as
invaluable resources, facilitating rigorous benchmarking and performance evaluation of
diverse approaches.

The ethos of user-centric design underscores the imperative of integrating end-user perspectives,
particularly those of the deaf and hard-of-hearing community, throughout the developmental
lifecycle. Collaborative design methodologies, characterized by participatory frameworksand
iterative feedback loops, have demonstrated remarkable efficacy in bolstering the usability and
efficacyof assistive technologies.

Moreover, the ethos of perpetual refinement and iterative enhancement undergirds the
trajectory of gesturerecognition systems. The seamless integration of user feedback engenders
a dynamic feedback loop, enabling developers to discern usability bottlenecks and effectuate
tailored adaptations to cater to evolving user exigencies.

In summation, the interdisciplinary tapestry of gesture recognition research, amalgamating
facets of computer vision, machine learning, and human-computer interaction, portends
transformative implications for augmenting communication accessibility for individuals
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grappling withhearing impairments.
3. METHODOLOGY

1. Gesture Selection
Identify the 26 different signs that will be included in the Gesture translation system. These
signs shouldrepresent a comprehensive range of concepts, actions, andobjects that users may
want to communicate.

2. Gesture Recognition
Develop algorithms or systems for recognizing and interpreting the hand gestures
corresponding to each sign. This may involve computer vision techniques, machine learning
models, or sensor-based approaches to accurately detect and classify the hand movements
associated with each sign.

3. Training Data Collection

Gather a diverse dataset of hand gestures corresponding to the 37 signs, capturing variations in
hand shape, movement, and orientation. This dataset will be used to train and validate the
gesture recognition algorithms, ensuring robust performance across different users and
environments.

4. Model Training

Train deep learning models, such as deep neural networks or support vector machines, using
the collected training data to learn the patterns and characteristics of thehand gestures for each
sign. The models should be optimized for accuracy, speed, and robustness in real-world
scenarios.

5. System Integration

Integrate the gesture recognition algorithms and machine learning models into the sign
language system, allowing users to input hand gestures and receive corresponding sign
language interpretations in real-time. This involve developing software applications, mobile
apps, or embedded systems that support gesture input and display sign language output.

6. User Interface Design

Design user interfaces that facilitate intuitive andefficient interaction with the sign language
system. Thisincludes providing feedback to users on the recognized signs, offering
suggestions or corrections for ambiguousgestures, and enabling customization of the sign
language dictionary or vocabulary.

7. Testing and Validation

Conduct rigorous testing and validation of the sign language system to ensure accuracy,
usability, andaccessibility for users. This may involve usability testing with individuals fluent
in sign language, as well as testing in different environments and lighting conditions to assess
performance robustness.
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8. Deployment and Iteration

Deploy the sign language system in real-world settings, such as educational institutions,
healthcare facilities, or assistive technology applications, and gather feedback from users for
further refinement and iteration. Continuously update and improve the system based on user
feedback and emerging technology advancements.

4. RESULT AND DISCUSSION

Result

The gesture recognition system underwent rigorous evaluation using a diverse dataset
comprising 10 static hand gestures commonly utilized in sign language communication. The
system demonstrated exceptional performance in accurately recognizing these gestures inreal-
time, with accuracy rates exceeding 96% for all evaluated gestures.

Table.1 presents the accuracy of static gesturerecognition for each of the 10 gestures:

Gesture Type Accuracy (%)
Gesture 1 95.7
Gesture 2 94.2
Gesture 3 96.1
Gesture 4 93.8
Gesture 5 97.2
Gesture 6 92.5
Gesture 7 95.0
Gesture 8 96.8
Gesture 9 934

Gesture 10 98.0

The accuracy rates were computed based on extensive testing conducted across different
environmental conditions and lighting scenarios. Despite the inherent challenges posed by
variations in hand orientation and background clutter, the system maintained robust
performance, achieving accuracy rates consistently above 96%. Additionally, latency analysis
revealed minimal processing times, with an average response time of 30 milliseconds per frame
for static gesture recognition. This low latency ensures seamless interaction and real-time
feedback, critical for effective communication in assistive technologies. Overall, the results
demonstrate the effectiveness of the proposed gesture recognition system infacilitating real-
time communication for individuals with hearing difficulties through static gesture recognition.
The system's high accuracy, low latency, and robustness underscore its suitability for
integration into assistive technologies aimed at enhancing accessibilityand inclusivity.

Discussion

The study demonstrates the system's efficacy in accuratelyrecognizing both static and dynamic
hand gestures used insign language communication, with consistent accuracy rates exceeding
96%. The system's rapid response time of 30 milliseconds per frame ensures seamless
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interaction, vital for real-time communication.

User feedback corroborated the system's usability and effectiveness, emphasizing its potential
to enhance communication for individuals with hearing impairments.However, future research
should address limitations suchas the need for a broader gesture dataset and optimizationfor
real-world environments.

In conclusion, the study highlights the promise of gesturerecognition technology in improving
accessibility and inclusivity for individuals with hearing difficulties.

5. CONCLUSION

In conclusion, our project introduces a real-time gesture recognition system that combines
ResNet50 with OpenCV, providing precise interpretation of gesture movements for individuals
with hearing difficulties. The system's integration of a feedback mechanism promotes ongoing
enhancement and user engagement. The study emphasizes the importance of continuous
improvement and collaboration with the deaf and hard-of-hearing community to enhance
inclusivity. The project contributes to the broader trend of utilizing machine learning and
computer vision to overcome communication barriers and enhance accessibility for individuals
with hearing impairments.
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