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Abstract : This research describes an innovative technique for communicating with people who have speaking and hearing
impediments. It discusses a new approach for sign detection and converting signs to text. The developed system can extract
indications from video sequences with a minimally congested and dynamic background. It recognizes static and dynamic
gestures and extracts the appropriate feature vector for each. Action Recognition using Python is used to classify them. The
findings of the experiments show that signs can be segmented satisfactorily against a variety of backdrops, and that gesture
and speech recognition can be recognized with reasonable accuracy.
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|.INTRODUCTION

It's tough to speak with people who have a hearing impairment. Deaf and mute persons communicate via hand gesture
sign language, that makes it difficult for non-deaf and mute folks to know their language. As a result, technologies that
recognize numerous indicators and communicate the knowledge to normal people are required I,

Sign language is a visual language. It mainly consists of 3 major components &:

A. Fingerspelling: Words are spelled out letter by letter, and use hand gestures to indicate the meaning of words at
the word level. This is accomplished using the static Image Dataset 1.

B. World-level sign vocabulary: Video categorization recognizes the whole words or letters. (Dynamic Input / Video
Classification) [,

C. Non-manual features: Facial expressions, tongue, mouth, body positions.

The development of a real-time sign language translator is a significant step forward in improving communication
between the deaf population and the general public. The creation and execution of an American Sign Language (ASL)
fingerspelling translator are presented here. The deaf community benefits greatly from the use of American Sign
Language (ASL). However, there are not many speakers, limiting the number of persons with whom they are able to
interact comfortably. When an emergency comes, textual communication is inconvenient, impersonal, and even
impractical. We describe an ASL recognition method to help overcome this barrier and enable dynamic communication.
(Shah, December 2018
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Il. LITERATURE REVIEW

A. MotionSavvy UNI: Price: $198 USD (%14,854 INR) .
A two-way communication device that allows the deaf and the hearing to converse with one another. UNI is a
smartphone app that watches your hands in real time and converts your gestures into spoken English 2,

B. Voicer: It is a programme that helps deaf people communicate more easily on a daily basis. This application's
main role is to detect and interpret American Sign Language (ASL). Electromyography (EMG) sensor
technology has advanced considerably in recent years. EMG sensors can accurately detect movements of the
arms and even the fingertips. This opens up a new avenue for deaf people to solve their communication issues.
The development of EMG sensing technologies also influenced the design of Voicer.

1. PROPOSED METHODOLOGY

Model Training (LSTM)

e ekl ey Precitinvhecogiton
fig. 1 representation of proposed methodology as a flowchart.

The dataset is first collected and fed into the system for pre-processing.

Then, we are processing the dataset to make it suitable for our model. The key points are extracted and stored as NumPy
arrays. In the collected dataset, the color format of images does not match the color format expected by the MediaPipe
framework. It is therefore changed. After that, the extracted NumPy arrays are concatenated with their respective labels
(/words).

The dataset is then split into the training set and the testing set. We’ve used 30% for testing and 70% for training purpose
1 The training dataset is passed through feature extraction to only extract the required data. The processed training
dataset is then trained using sequential LSTM layers along with Dense layers. The weights and biases are stored ©1. The
test dataset is passed to the trained model to check whether the model is working or not. Finally, the trained and stored
model is loaded to make real time predictions by capturing video via webcam.

Some of the algorithms used by us are as follows:
A. MediaPipe Holistic: Separate models for stance, face, and hand components are integrated into the MediaPipe

Holistic pipeline, each of which is optimised for its own domain. The input to one component, however, is not well-
suited for the others due to their varied specialties. For instance, the pose estimation model uses a smaller, fixed
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resolution video frame (256x256) as input. The image quality would be too low for proper articulation if the hand
and facial sections of that image were cropped to pass to their respective models. As a result, we created MediaPipe
Holistic as a multi-stage pipeline that processes each zone with the optimal image resolution for that location.

B. Dense Model: The dense layer is a deep-connected neural network layer, meaning that each neuron in the dense
layer receives input from all neurons in the previous layer. In the model, we can see that the dense layers are the
most used layers. The dense layer performs matrix-vector multiplication in the background.

C. LSTM: Long Short-Term Memory Network is an advanced RNN that is a sequential network that enables
information persistence 1. You can address the vanishing gradient problem that RNNs face. Recurrent neural
networks, also known as RNNS, are used for persistent storage [?. Suppose you remember the previous scene when
you watch a video, or you know what happened in the previous chapter when you read a book. RNNs work as well,
remembering previous information and using it to process the current input. The downside of RNNs is that they
can't remember long-term dependencies because of the disappearance of the gradient. LSTM is explicitly designed
to avoid long-term dependency issues 2

V. DATA FLOW DIAGRAM
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fig. 2 basic vision-based sign-language recognition dfd.

In the first steps, the running model is waiting for an action or a posture.

Once the pose is read by the webcam, a video sequence of images is transferred to the MediaPipe model in real-time.
After that, the MediaPipe model identifies and collects data from the live stream, tracking the poser's hand and extracting
its dimensional properties as well as facial features.

The extracted data from the previous model is provided in real-time to the trained model to assess and categories the
instance if it has a valid pose according to the training. Otherwise, the instance is normalized.

As seen in Fig 3.3, the categorized instance is subsequently returned to the poser in running text format.
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V.OUTPUT SCREENSHOTS

[ OpenCV Feed = u]

Father Hello lorMe Help Thanks

fig. 3.1 output screenshot of the model recognizing the word ‘thanks’.

(W4 OpenCV Feed — o X

fig. 3.2 output screenshot of the model recognizing the word ‘yes’.
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(WS OpenCV Feed (m] X

Mother Father Mother Father Mother

bl

fig. 3.3 output screenshot of the model recognizing the word ‘mother’.

[m§ OpenCV Feed o X

lloveyou Hello lorMe Hello lloveyou

fig. 3.4 output screenshot of the model recognizing the word ‘iloveyou’.

VI.CONCLUSION

This research paper primarily focuses on solving two-way communication problem for the deaf and mute community.
Most of the social problems for the community stems from the lack of effective communication. This presents a need
for a medium of communication, which can translate the sign language used into text which can be understood by people
who do not know sign-language. Through our paper we have established a medium that does the same.

There are areas in which our paper can be further improved. Our paper currently can only recognize poses done by one
person in the frame. There are several sign languages being used around the world. Our model currently only recognizes
the most widely used sign language, which is ASL (American Sign Language). Currently, our paper can only identify
a limited set of words. We plan on extending our library as we go forward.
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