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A B S T R A C T 

Exchange of words among the community is one of the essential mediums of survival. These people communicate using "Sign Language" among their communities 

which has its own meaning, grammar and lexicons, and it may not be comprehensible for every other individual. Our proposed methodology focuses on creating a 

vision-based application that interprets the sign language into understandable speech or text on an embedded device and this is done using deep learning techniques 

and machine learning algorithms. The dataset has been split into training data and test data in the ratio 9:1. This work involves CNN, IoT and Python Language. 
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1. INTRODUCTION 

1.1 Significance 

Sign language is a language used by individuals who are deaf or mute. Often, those who do not use sign language are not familiar with it, which can make 

communication challenging. Translators are often used to convert spoken language to sign language and vice versa. The aim of this research is to create 

technology that can serve as an intermediate medium for communication between individuals who use sign language and those who do not. The rapid 

development of information technology is expected to improve the interaction between individuals who use sign language and those who do not. However, 

creating an automated process for sign language translation involves capturing visual signs presented by the hearing and speech-impaired individual, and 

then processing and identifying them. The available technology in the field of image processing has been studied for solutions to this problem. The 

existing solutions suggested in the literature are expensive and not affordable for widespread use. 

1.2 Problem Statement 

People with speech impairments often use sign language or gestures to communicate, but these methods are not universally understood, creating 

communication barriers. To address this issue, a system that can recognize and interpret manual communication is needed, which would involve 

sophisticated signal processing techniques such as image and video processing, pattern recognition, and machine learning algorithms. To capture and 

analyse movements, sensing technologies such as depth sensors, cameras, or wearable devices could be employed. Natural language processing techniques 

could then convert the recognized signs and gestures into written or spoken language. Such a system could enhance social interactions and opportunities 

for people with speech impairments, and promote inclusivity in society. 

2. LITERATURE SURVEY 

Sign language recognition and conversion to speech is a complex task in the fields of computer vision and natural language processing. Recent advances 

in deep learning models, particularly convolutional neural networks (CNNs), have shown significant promise in sign language recognition and translation. 

Numerous studies have investigated the use of CNNs for sign language recognition and conversion. A review of the literature revealed several recent 

developments in this area. 

Yan et al. (2017) proposed a CNN-based approach for recognizing and translating American Sign Language (ASL). They collected a vast dataset of ASL 

videos and utilized transfer learning to train their model. Their system achieved an accuracy of 96.6% on ASL recognition. 

Li et al. (2018) presented a sign language recognition system that employed a CNN with a recurrent neural network (RNN) to capture the temporal 

dependencies of signs. Additionally, they used a sign language dictionary to enhance the translation accuracy of their system. 

Zhang et al. (2019) developed a CNN-based sign language recognition and translation system that incorporated a spatial-temporal attention mechanism 

to extract critical visual features of signs. Their approach achieved an accuracy of 91.8% for ASL recognition and 87.3% for Chinese Sign Language 
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recognition. Huang et al. (2020) proposed a CNN-based sign language recognition system that leveraged a 3D CNN to capture spatio-temporal information 

of signs.  

They also utilized transfer learning and data augmentation techniques to enhance the accuracy of their model. 

While the literature suggests that CNN-based models can achieve high accuracy in sign language recognition and translation, more work is necessary to 

improve the recognition of signs that involve subtle hand movements or facial expressions. Further research is needed to enhance the accuracy and 

robustness of sign language recognition and translation systems 

3. METHODOLOGY 

3.1 Flow chart 

This project aims to develop a system that can perform real-time translation of sign language into both textual content and speech. The system will involve 

several key steps, including: 1) capturing and interpreting sign gestures made by a person, 2) training a machine learning model to translate the image of 

the gestures into textual content, 3) converting individual words from the text into a coherent sentence, 4) constructing a complete sentence from multiple 

words, 5) synthesizing the text into audible speech, and 6) outputting the speech. By implementing this system, it will be possible to facilitate 

communication between individuals who use sign language and those who do not, allowing for more efficient and effective interactions. 

 

 

 

 

 

 

 

 

 

 

 

 

3.2 Image Acquisition 

The system captures gestures using a web camera, and an OpenCV video stream is employed to record the entire signing process. The frames are extracted 

from the stream and converted into grayscale images with dimensions of 50 x 50. This size remains the same for the entire dataset. 

3.3 Hand Region Segmentation 

As part of the preprocessing phase, the captured images are analyzed for hand gestures before being inputted into the model for prediction. The segments 

of the images that contain gestures are enhanced to increase the likelihood of accurate predictions. This step significantly improves the chances of accurate 

recognition and classification of the sign language gestures. 

3.4 Hand Posture Recognition 

After preprocessing, the images are fed into the Kera’s CNN model for recognition. The pre-trained model generates a predicted label, along with 

corresponding probabilities for each gesture label. The label with the highest probability is selected as the predicted label. 

3.5 Voice Output 

After recognizing the gestures, the model accumulates them into words. The recognized words are then converted into speech using the pyttsx3 library. 

This text-to-speech feature provides a more immersive experience and makes the system feel like an actual verbal conversation, despite its simplicity. 

  

 Fig 3.1-Flow chart of project 
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4. DATASET USED FOR TRAINING AND TESTING 

 

 

 

 

 

 

 

5. ADVANTAGE AND APPLICATION 

5.1 Advantage 

• Sign language recognition systems can increase accessibility for individuals who are deaf or hard of hearing. It provides an alternative means of 

communication, allowing individuals to communicate more easily with others who may not understand sign language. 

• Sign language recognition systems can speed up communication between individuals who use sign language and those who do not. It eliminates 

the need for a third-party interpreter, which can save time and increase efficiency. Improved Learning: Sign language recognition systems can 

improve the learning experience for individuals who are learning sign language. It provides a real-time feedback system that can help users to 

correct their sign language gestures and improve their proficiency. 

• Sign language recognition systems can be more cost-effective than hiring a sign language interpreter. It eliminates the need for a human interpreter, 

which can be expensive and difficult to find. 

5.2 Application 

• Education: Sign language recognition systems can be used in schools and universities to provide real-time translation services for deaf or 

hard-of-hearing students. This can improve their learning experience and facilitate communication between teachers and students. 

• Customer service: Sign language recognition systems can be used in customer service settings to provide access to individuals who are 

deaf or hard-of-hearing. This can enhance customer satisfaction and increase business opportunities. 

• Healthcare: Sign language recognition systems can be used in hospitals and clinics to provide medical services to individuals who are deaf  

6. CONCLUSION AND REFRENCES 

6.1 Conclusion 

In this study, we proposed a prototype model for recognizing and classifying Indian Sign Language using Convolutional Neural Network (CNN), which 

is a deep structured learning technique. The CNN model demonstrated the highest accuracy, owing to its advanced techniques. Our findings suggest that 

CNN is an efficient technique for accurately categorizing hand gestures. 

In future work, we plan to expand the dialects for other sign languages and improve our response time. This could involve exploring other machine 

learning techniques or optimizing the CNN model to improve its performance. Overall, this study highlights the potential of deep learning techniques for 

sign language recognition and classification, and provides a basis for further research in this area. 
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