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Abstract : Modern technology has transformed industries into data-driven, efficient systems, with 10T playing a key role in
advancements like smart agriculture. This project, Silent Voice, is a sign language recognition system designed to bridge
communication gaps for the hearing and speech-impaired. It leverages machine learning, computer vision, and IoT to translate sign
language into text or speech in real-time.The system incorporates MQTT, a lightweight messaging protocol, ensuring efficient data
exchange. Using smart sensors and gesture recognition, Silent Voice enhances accessibility and fosters inclusivity across education,
workplaces, and public communication platforms.
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l. INTRODUCTION

INTRODUCTION

Communication is the foundation of human interaction, yet millions of people worldwide face challenges due to
hearing and speech impairments. Sign language serves as a crucial bridge for these individuals, enabling them to
express thoughts, emotions, and needs. However, communication barriers still persist in society due to a lack of
widespread understanding of sign language.

According to the World Federation of the Deaf, there are over 70 million deaf people globally, with more than
300 different sign languages in use. Despite these numbers, accessibility and inclusivity remain significant
challenges. Many essential services, workplaces, and educational institutions lack proper sign language
interpretation, leaving deaf individuals at a disadvantage.

To address this issue, Silent Voice, an Al-powered sign language recognition system, is designed to facilitate
seamless communication between sign language users and non-sign language speakers. Using advanced machine
learning models and real-time gesture recognition, Silent Voice interprets sign language gestures and translates
them into text or speech, bridging the communication gap effectively.

The project focuses on enhancing accuracy, speed, and user-friendliness to ensure widespread adoption in daily
life. By leveraging cutting-edge technology, Silent Voice aims to promote inclusivity, empower the deaf
community, and create a more accessible world where communication is no longer a barrier.

NEED OF THE STUDY.

Communication barriers persist for the deaf community due to limited sign language accessibility in essential services and
workplaces. Silent Voice aims to bridge this gap using Al-powered sign language recognition, enabling real-time translation into
text or speech. This technology fosters inclusivity and empowers individuals with hearing and speech impairments.
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Il. REVIEWOF LITERATURE SURVEY

2.1 Literature Survey

The following chapter is a literature survey of the previous research papers and research which gives information about the
previous system along with its advantages and disadvantages.

Al Amin Hosain, Panneer Selvam Santhalingam, Parth Pathak, Jana Kosecka, and Huzefa Rangwala [1] stated that the
advancement of depth sensors and skeletal data has greatly enhanced sign language recognition systems. They proposed a method
using both RGB video and 3D skeletal data to improve American Sign Language (ASL) recognition accuracy. Their work
introduced GMU-ASL51, a large-scale multimodal dataset, and they demonstrated that combining different modalities through
RNN architectures led to improved performance compared to using RGB alone.

Sharvani Srivastava, Amisha Gangwar, Richa Mishra, and Sudhakar Singh [2] proposed a real-time Indian Sign Language
recognition system using TensorFlow Object Detection API. They created a dataset using a webcamand applied transfer learning
to train a machine learning model, achieving good accuracy even with limited data. Their system addresses the communication
gap between deaf/dumb individuals and normal people, although prior systems lacked real-time capability

Abhilash Pal, Stephan Huber, Cyrine Chaabani, Alessandro Manzotti, and Oscar Koller [3] emphasized that signer overlap
in datasets leads to inflated accuracy in sign language detection models. They analyzed the DGS Corpus and Signing in the Wild
datasets, showing performance drops when overlap is removed. They proposed new dataset partitions without signer overlap to
enable more realistic evaluations of sign language detection models.

Arashta Hussain, Nimakhi Saikia, and Chandana Dev [4] discussed advancements in Indian Sign Language Recognition
Systems (ISLRS). They reviewed recent machine learning approaches, standard datasets, and performance metrics, highlighting
that ISL recognition has made significant progress but still faces challenges like dataset scarcity, gesture complexity, and regional
variations. They emphasized the importance of ISL for better integration of hearing-impaired individuals into society.

Ashok Kumar Sahoo, Gouri Sankar Mishra, and Pervez Ahmed [5] proposed a framework for Indian Sign Language
Recognition using vision-based techniques. Their model focused on using camera-captured hand gestures rather than costly
hardware like gloves. They discussed preprocessing, feature extraction, and classification methods for ISL recognition, aiming
to make communication more accessible for hearing-impaired individuals.

P. Rishi Sanmitra, V. V. Sai Sowmya, and K. Lalithanjana [6] developed a real-time machine learning-based system for sign
language detection using images captured via a webcam. Their model directly recognized full words instead of letters using SSD
algorithms, enhancing communication efficiency for differently-abled individuals without requiring expensive interpreters or
specialized devices.

Rachana Patil, Vivek Patil, Abhishek Bahuguna, and Gaurav Datkhile [7] introduced a CNN-based system for recognizing
Indian Sign Language alphabets using simple webcamimages. Their model achieved around 95% accuracy by applying computer
vision techniques like grayscale conversion and mask operations, aiming to bridge the communication gap between deaf
individuals and the hearing society.

Ashok K Sahoo, Gouri Sankar Mishra, and Kiran Kumar Ravulakollu [8] surveyed the state of the art in sign language
recognition. They described the full pipeline from gesture acquisition to recognition, highlighting differences between static and
dynamic gesture recognition, and identified future research directions to enhance human-computer interaction for deaf
communities.

E. Padmalatha, S. Sailekya, R. Ravinder Reddy, Ch. Anil Krishna, and K. Divyarsha [9] developed a hand gesture recognition

systemaimed at converting sign language into speech. Their model used image processing techniques via OpenCV and a fingertip
detection algorithm, providing a way to bridge the communication gap between deaf/mute i ndividuals and the hearing world.

2.2 Analysis Table

Title Summary Advantages Tech Stack
Sign Language Recognition | Combines RGB video and | Improved recognition | Deep  Learning  (RNN,
Analysis using Multimodal | 3D skeletal data for ASL | accuracy; public dataset; | LSTM), RGB  Video,
Data recognition; introduces the | multimodal enhancement. Skeletal ~ Data,  Kinect
GMU-ASL51 dataset and Sensor.
novel RNN-based model.
Sign Language Recognition | Develops a real-time ISL | Real-time performance; | TensorFlow, Object
System using TensorFlow | recognition system using a | good accuracy with small | Detection API, Transfer
Object Detection API webcam and TensorFlow | datasets. Learning, Webcam.
Object Detection API.
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On the Importance of Signer | Analyzes the issue of signer | Enhances evaluation | CNN, RNN, DGS Corpus,
Overlap for Sign Language | overlap in datasets and | authenticity; prevents | OpenPose, Signing in the
Detection proposes  realistic  non- | inflated model results. Wild dataset.
overlapping data splits.
Advancements in Indian | Reviews ISL recognition | Comprehensive survey; | Machine Learning, Deep
Sign Language Recognition | progress, datasets, | highlights dataset needs and | Learning, Vision-based
Systems challenges, and  future | regional variations. Systems, ISLRTC datasets.
directions.
A Proposed Framework for | Proposes a vision-based ISL | Low-cost; scalable; avoids | Computer Vision, Image
Indian  Sign  Language | recognition model using | gloves or sensors. Processing, Feature
Recognition camera-captured  gestures Extraction,  Classification
instead of costly hardware. Algorithms.
Machine Learning Based Builds a system that detects | Faster communication; | SSD Algorithm,
Real-Time Sign Language complete words directly via | robust across | TensorFlow, Labellmg,
Detection SSD algorithms to enhance | lighting/background Real-time Image Processing.
communication speed. variations.
Indian  Sign  Language | Develops an ISL recognition | Achieves 95% accuracy; | CNN, OpenCV, Computer
Recognition using | system using CNN and | simple and affordable setup. | Vision, Web Camera.
Convolutional Neural | simple  webcam-captured
Network images.

Sign Language Recognition:
State of the Art

Surveys the field of static
and dynamic gesture
recognition and proposes
future research directions.

Strong foundation for future
studies; thorough coverage.

Gesture Recognition,
Vision-based Methods,
Image Preprocessing,

Machine Learning.

Sign Language Recognition

Converts sign gestures to
speech using image
processing techniques and

Bridges communication
barriers; includes speech
output.

OpenCV, Image Processing,
Fingertip Detection, Speech
Synthesis.

fingertip detection.

I1l. RESEARCH METHODOLOGY

Silent Voice utilizes computer visionand natural language processing (NLP) to interpret sign language gestures and convert them

into text or speech. A comprehensive dataset of hand gestures and movements will be collected, preprocessed, and used to train
machine learning models for accurate recognition. The system will feature an intuitive interface for seamless interaction, ensuring
accessibility for users. Advanced algorithms will continuously improve recognition accuracy through user feedback and model
updates.
To maintain reliability and compliance, Silent Voice will adhere to accessibility and data privacy standards, implementing robust
security measures to protect user data. The platform will be deployed on web and mobile applications, enabling real -time
communication for the deaf community. Continuous monitoring, updates, and potential collaborations with experts will enhance the
chatbot’s efficiency and effectiveness, ensuring long-term success and adoption.
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3.3 Block Diagram
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IV. RESULTS AND DISCUSSION
4.1. Result of Silent VVoice

Welcome to SILENT VOICE!

Fig4.1 Starting Window
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The above Fig 4.1 shows the welcoming interface for the "SILENT VOICE" application, prompting users to begin sign language
detection by clicking the "Start Detection" button.

Fig 4.2 Detecting Sign Language Gestures in Real-Time

The above Fig 4.2 shows the window which displays real-time sign language detection, where hand gestures are recognized and
translated into text ("A" and "Hii") with an option to stop the detection.
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Thank you for using SILENT VOICE!

Last detected sign: None

Fig 4.3: Exit Screen Displaying Final Detected Sign in SILENT VOICE

The above Fig 4.3 shows the window serves as the exit screen of the SILENT VOICE application, displaying a farewell message
along with the last detected sign and an option to close the program.

V. Conclusion
Ina world where effective communication is essential, individuals who rely on sign language often face barriers in daily
interactions. Silent Voice aims to bridge this gap by using technology to translate sign language into text and speech, enabling
seamless communication between deaf and hearing individuals. With advancements in Al and machine learning, Silent Voice
offers a smart, efficient, and accessible solution for people with hearing disabilities. Whether in education, healthcare,
workplaces, or public services, this technology promotes inclusivity and empowers individuals by ensuring they can express
themselves freely. As society moves towards a more accessible and connected world, solutions like Silent Voice are not just
beneficial but necessary to create a future where everyone, regardless of their hearing ability, can communicate effortlessly and
participate equally in all aspects of life.
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