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Abstract — The proposed system aims to help normal people 

understand the communication of speech impaired individuals 

through hand gestures recognition and generating animation 

gestures. The system focuses on recognizing different hand 

gestures and converting them into information that is 

understandable by normal people. YOLOv8 model, a state-of-

the-art object detection algorithm, is being employed in this 

system to detect and classify sign language gestures. Sign 

language video generation can act as a guide for anyone who 

is in the process of learning sign language, by providing 

them with expressive sign language videos using avatars that 

can translate the user inputs to sign language videos. CWASA 

Package and SiGML files are used for this process. The 

project contributes to the advancement of assistive 

technologies for the hearing-impaired community, offering 

innovative solutions for sign language recognition and video 

generation. 

Keywords — Gesture recognition, Deep Learning, Sign 

language, Video generation. 

 

I. INTRODUCTION  

Sign language is the bridge that connects us to the deaf 

world. It also helps deaf people communicate with 

people around them. You can understand the world around 

you through visual descriptions and contribute to society. 

The language relies primarily on hand articulations and non-

manual gestures [1]. Ordinary people have a hard time 

understanding their own language. Therefore, we need a 

system that recognizes various signs and gestures and 

conveys information to the general public. Sign language 

recognition systems help recognize signs and translate them 

into corresponding words. It bridges the gap between 

disabled and normal people [2-5]. People who are learning 

sign language for the first time may feel overwhelmed by the 

learning process. It might be difficult to have to remember 

the signs corresponding to each word. In such situations it 

might be helpful for them to have a system that could help 

them in the learning process by acting as a guide, by 

showing them the sign representations for each word that 

they are having trouble with, in an interactive way. Our 

system puts forward an end-to-end deep learning framework 

to efficiently manage processing of the sign language. The 

Sign Language recognition model is developed using the 

YOLO model. The dataset is labelled and annotated using 

Roboflow and trained using YOLO model. Certain pre- 

processing and post- processing techniques are adopted to 

guarantee high efficiency. The SL recognition provides an 

accuracy of 90% in this system. For video generation, 

the       user input text is first converted to ISL form using NLP 

techniques and tools such as Stanza, Stanford Parser etc. 

It is then converted to avatar animations using CWASA 

Package and SiGML files [6-8]. The project contributes to the 

advancement of assistive technologies for the hearing-

impaired community, offering innovative solutions for sign 

language recognition and video generation. 

II. PROBLEM STATEMENT  

Communication is the act of giving, receiving, and sharing 

information, but this is very difficult for specially disabled 

like deaf and mute. Specially-abled people use hand signals 

to communicate, which makes it difficult for ordinary people 

to recognize their own words from sign language [9,10]. We 

need a system to tell for people who are learning sign 

language they feel it difficult to represent normal sentence in 

signs. Here sign language video generation help them in 

teaching how to properly generate sign from normal 

sentences [11,12]. 
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III. METHODOLOGY 

The project is designed to identify words for corresponding 

sign gestures and to produce sign gesture animation for 

corresponding input sentences. So, it got two parts Sign 

Language Recognition and Video Generation. 

 

 
 

Fig. 1 System Architecture 

 

A. Sign Language Recognition 

1) Data Collection: The design methodology begins 

with a comprehensive data collection process, we have 

collected datasets for different Indian sign language [13] 

representation like letters for English alphabets, numbers 

and for some common expressions like “Thank You”, 

“Please”, “Yes” etc [14]. We have created at most 1500 

dataset for training. 

2) Dataset Labeling: The generated images was 

imported to Roboflow and the datasets was labeled and 

classified each image to corresponding classes. The 

datasets were subsequently split into testing, training, and 

validation datasets. For scaling purpose, we used min max 

scaler from the SKlearn. 

3) Model Training: The model was trained in Google 

Colab. We employed the YOLO v8 algorithm to train our 

sign language recognition model. We have tried various 

YOLO v8 models like YOLOv8n, YOLOv8m, YOLOv8l 

etc. and decided to stick on small model as it will good for 

prediction of sign language at real time. 

4) Model Optimization: The training process involved 

several iterations, gradually refining the model’s 

performance. We trained the model at various epochs, 

evaluating the mean average precision and loss function to 

assess its progress. Ultimately, we concluded the training 

after 200 epochs, as the model achieved satisfactory 

results. 

5) Prediction and Output: The generated weights were 

downloaded for sign language recognition. The webcam           

continuously captured images, which were then processed 

by the system to identify sign gestures. Upon detection, the 

model predicted the corresponding sign and plotted a 

bounding box around it. The label of the recognized sign 

was displayed above the bounding box, along with the 

corresponding confidence score, indicating the model’s 

certainty in its prediction. 

B. Sign Language Video Generation 

1) Model Selection: Since stanza provides models for 

variety of languages, it was important to select basic 

language model. We chose the English NLP (Natural 

Language Processing) model and passed the input to it. The 

model returns a property detailing each word and 

corresponding sentences briefly. 

2) ISL Conversion using Parse Tree: We represented 

each sentence in the form of annotated parse tree (provided 

by Stanford Parser). So now we modify and reorder the 

parse tree with the help of ISL grammar rules. The word list 

gets converted to ISL text format. 

3) Preprocessing: The parsed ISL text need to be further 

altered by removing stop words, replacing words with 

corresponding lemma, removing punctuation. After the 

completion of pre-processing the final list need to be 

verified with the SiGML files available. 

4) SiGML File Collection: We downloaded various 

SiGML files available for corresponding words. In case if a 

word is not available, it is replaced with each of its 

letters in the final list. We collected over 850 SiGML files 

including alphabets and numbers. 

5) Animation Output: The final list is then rendered with 

the help of CWASA. CWA Signing Avatars provides the 

avatar definition and acts like a SiGML player that plays the 

SiGML file word by word hence producing the final 

animation output. 

 

IV. RESULTS AND DISCUSSION 

A. Sign Language Recognition 

Fig. 2 Sign language recognition output 
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Fig. 3 Performance Metrics 

As shown in Figure 2, Sign Language Recognition 

system continuously captures images, which were then 

processed by the system to identify sign gestures. Upon 

detection, the model predicted the corresponding sign 

and plotted a bounding box around it. The label of the 

recognized sign was displayed above the bounding box, 

along with the corresponding confidence score, indicating 

the model’s certainty in its prediction. 

Figure 3 show   various   values   associated   with   

model like loss function, mean average precision matrix, 

recall etc... These values were taken into consideration    

while selecting the number of iterations required for 

training the model. 

B. Sign Language Video Generation 

Figure 4 represents the video generation output. As the 

figure shows, the ISL format text is generated once the user 

enters his input and presses the “Submit” button. The 

animation rendering takes place when the “Render 

Animation” button is pressed. This section includes the 

evaluation of the model trained throughout project and 

other results. 

 

Fig. 4. Video generation output 

 

V. CONCLUSION 

This work was able to successfully implement a 

comprehensive framework for sign language recognition and 

video generation using deep learning techniques. By 

leveraging the YOLOv8 model for sign language 

recognition, using NLP techniques for general English to 

sign language text conversion and integrating the CWASA 

Package and SiGML files for video generation, we have 

addressed the communication challenges faced by 

individuals with hearing impairments. Through extensive 

training on annotated datasets and fine-tuning of the 

YOLOv8 model, sign language recognition system achieves 

accurate and efficient recognition of sign language gestures. 

This breakthrough empowers individuals with hearing 

impairments to communicate effectively with the broader 

community, fostering inclusivity and bridging the 

communication gap. Furthermore, the avatar animation 

system generates expressive sign language videos based on 
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user input, facilitating the learning process and providing a 

valuable guide for individuals new to sign language. By 

visualizing sign language representations in an interactive 

and dynamic manner, our system enhances accessibility and 

promotes a deeper understanding of sign language for both 

learners and the wider community. The relevance of our 

project lies in its potential to transform the way we perceive 

and engage with sign language. By combining deep learning, 

computer vision, and animation techniques, we have made 

significant strides in improving communication, 

accessibility, and inclusivity for individuals with hearing 

impairments. While the project has achieved notable success, 

there are still opportunities for future enhancements. 

Exploring advanced architectures, incorporating multi-modal 

integration, and enabling real-time translation are among the 

potential areas for further research and development [15]. 

This project represents a significant contribution to the field 

of sign language recognition and video generation. It 

underscores the importance of leveraging deep learning 

technologies to break down communication barriers and 

foster a more inclusive society. 
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