
 

Industrial Engineering Journal 

ISSN: 0970-2555   

Volume : 52, Issue 12, No. 3, December : 2023 
[ 

UGC CARE Group-1,                                                                                                                 115 

A SURVEY PAPER ON SIGN LANGUAGE RECOGNITION 

 

Prof.Sneha Tirth, Aayush Gavale, Aditya Jagtap, Anushka Pansande, Aditya Jaiswal Trinity 

College Of Engineering And Research, Pune-48, Maharashtra, India 

 

Abstract—  

Sign language recognition technology, a critical component of human-computer interaction, addresses 

the communication gap between the deaf and hearing communities. This review paper explores the 

historical development, methodologies, challenges, and applications of sign language recognition 

systems. We delve into data collection, pre- processing, feature extraction, and classification 

methodologies, as well as the impact of sensors and sensor technologies. The paper highlights the role 

of machine learning and deep learning, presents real-world applications, and outlines the challenges 

and future directions in this dynamic field. Sign language recognition is more than a convenience; it is 

an empowering tool that fosters inclusivity and accessibility, enhancing communication for all. 
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1 INTRODUCTION 

Sign language, as a rich and expressive mode of communication, serves as a fundamental medium of 

interaction for the deaf and hard-of- hearing communities. It is a visual-gestural language with its own 

grammar, vocabulary, and cultural nuances. For centuries, it has been a vital means of facilitating 

communication, enabling the deaf to convey their thoughts, emotions, and ideas to the world. However, 

there exists a significant communication gap between the deaf and hearing communities due to the 

linguistic disparities and the limited understanding of sign languages among the general populace. 

Sign language serves as a vital mode of communication for the Deaf and Hard of Hearing community, 

facilitating expression and interaction with the world. However, the communication barrier between 

sign language users and those who do not understand sign language remains a significant challenge. 

To bridge this gap, sign language recognition systems have emerged as a promising solution. This 

paper presents an study into the 

  

Design and implementation of a sign language recognition system, which harnesses the power of 

machine learning and computer vision techniques to interpret and understand sign language gestures. 

In this era of advancing technology, such systems hold the potential to significantly enhance 

accessibility and inclusivity for Deaf and Hard of Hearing individuals, promoting effective 

communication and understanding across diverse communities. 

The advancement of technology has paved the way for innovative solutions aimed at bridging this 

communication gap. Sign language recognition, a subfield of human-computer interaction and 

artificial intelligence, has emerged as a pivotal domain dedicated to the development of systems 

capable of interpreting and translating sign language gestures into text or speech, and vice versa. This 

technology is not merely a matter of convenience; it is an instrument of empowerment and inclusivity, 

offering deaf individuals the means to participate more fully in education, employment, and social 

interactions. 

  

2.  OBJECTIVES 

The objective of sign language recognition is to develop technology and systems that can accurately 

interpret and understand sign language gestures and expressions made by individuals who are deaf or 

hard of hearing. This technology is designed to bridge the communication gap between the deaf and 

hearing communities, enabling more effective and inclusive communication. Enhance accessibility for 
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the Deaf and Hard of Hearing community by creating a tool that allows effective communication with 

non-signers. 

The Sign Language Recognition Prototype is a real-time vision- based system whose purpose is to 

recognize the Sign Language given in the alphabet. The goal of the prototype was to evaluate the 

authenticity of a vision-centric system for sign language comprehension and concurrently assess and 

choose hand attributes that could be employed with machine learning algorithms, enabling their 

utilization in any live sign language recognition systems. 

Raise awareness about the importance of sign language recognition and foster a more inclusive and 

understanding society that respects linguistic diversity. Encourage ongoing research and development 

to improve the accuracy and efficiency of sign language recognition systems, making them more 

practical and effective. 

Education and Learning: Sign language recognition supports sign language learners by providing 

feedback and assistance in acquiring sign language skills, which is especially beneficial for non-native 

signers and those learning as a second language. 

 

A. To provide an efficient and accurate way to convert sign language into text. 

B. To recognize accurate sign language with lower rate of errors. 

C. To review the sign language recognition approaches and find best methods. 

 
Fig. 1. System Architecture 

 
Fig. 2. Sign Language Alphabets 
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 3 WORKING 

Sign language recognition is the process of using technology to interpret and understand sign language 

gestures made by individuals, typically deaf or hard of hearing, and convert them into spoken or written 

language. Here's an overview of how sign language recognition systems typically work: 

1. Data Collection: Sign language recognition systems often start with the collection of a dataset 

that includes video recordings of sign language gestures. This dataset is used for training and testing 

the recognition algorithms. 

2. Preprocessing: The collected video data is preprocessed to enhance the quality and prepare it 

for analysis. This may involve background removal, noise reduction, and normalization of lighting 

conditions. 

3. Feature Extraction: Features are extracted from the preprocessed video frames. These features 

can include hand and finger positions, facial expressions, and other relevant characteristics. Key points 

might be extracted from the sign language gestures. 

4. Recognition Algorithm: Machine learning and computer vision techniques are often employed 

to develop recognition algorithms. Deep Learning: Convolutional Neural Networks (CNNs) and 

Recurrent Neural Networks (RNNs) have shown promise in sign language recognition. 

5. Training: The recognition algorithm is trained using the labeled dataset. This helps the system 

learn the relationships between features and sign language gestures. 

6. Testing and Validation: The trained system is tested using a separate dataset to evaluate its 

accuracy and performance. Cross-validation techniques are often used to assess the system's 

generalization capabilities. 

7. User Interface: The output of the recognition system can be presented to users in various forms, 

such as spoken language output, text, or even animated avatars mimicking the gestures. 

  

4 LITERATURE SURVEY 

1) A CNN based human-computer interface for American Sign Language recognition for hearing-

impaired individuals: The author develops an interface using a convolutional neural network,[1][2][4] 

based on sign language to interpret gestures and hand poses of signs. They used a deep learning 

algorithm and open cv for accessing the camera. The author developed their own dataset so it helps in 

the prediction of hand pose and it helps to increase the accuracy. The dataset may be used to develop 

SLR systems Sign Language Recognition System using TensorFlow Object Detection API [2] The 

drawback is that not everyone possesses the knowledge of sign languages which limits 

2) communication. This restriction can be surmounted through the implementation of automated 

Sign Language Recognition systems, which will have the capability to seamlessly transform sign 

language gestures into widely used spoken language.. 

3) Sign language identification and recognition: A comparative study. Numerous algorithms and 

methods were employed to recognize Sign Languages (SLs) and distinguish various languages with 

varying levels of precision. 

4) End-to-end Hand Shape and Continuous Sign Language Recognition SubUNets allow the 

incorporation of domain-specific expert knowledge and enable better intermediate representations. 

5) Sign Language Recognition, Generation, and Translation: An Interdisciplinary 

Perspective[5][7] The author develops an interface using a CCS Concept(Human Centered 

Computing), Natural Language Interfaces 

6) Sign Language Recognition For Sentence Level Continuous Signings. The paper addresses a 

real-world issue by focusing on sign language, a primary communication method for the hearing-

impaired. 
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5. COMPARATIVE STUDY 

CONCLUSION 

While a conclusion can recapitulate the primary aspects of the paper, it should refrain from duplicating 

the abstract. Instead, the conclusion could delve into the significance of the research or propose 

potential applications and expansions. Authors are highly encouraged to avoid specifically mentioning 

several figures or tables in the conclusion—these references should be made within the main body of 

the paper. 

Sign language recognition represents a transformative field of technology with profound implications 

for the deaf and hard of hearing community. Its core objective is to bridge the communication gap 

between sign language users and those who rely on spoken language, fostering accessibility, 

inclusivity, and cultural preservation. This technology has the potential to revolutionize education, 
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facilitate natural interactions, and enable effective communication across linguistic and hearing 

barriers. While challenges persist in achieving high accuracy and broad recognition, ongoing research 

and development continue to advance the field, offering promise for a more inclusive and accessible 

future. 

In this study, we have ventured into the realm of sign language recognition, a field that carries immense 

potential for bridging the communication gap between Deaf and Hard of Hearing individuals and the 

hearing world. Our primary objective was to design and implement a sign language recognition system 

that employs machine learning and computer vision techniques to interpret and translate sign gestures 

in real-time. 
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