IJIREEICE ISSN (O) 2321-2004, ISSN (P) 2321-5526

International Journal of Innovative Research in Electrical, Electronics, Instrumentation and Control Engineering
ISO 3297:2007 Certified 3¢ Impact Factor 7.047 < Vol. 10, Issue 9, September 2022
DOI: 10.17148/1IJIREEICE.2022.10904

Hand Gesture Recognition for Deaf and Dumb
People

MAHESH KUMAR. D

PG Scholar, Department of Computer Science and Engineering,MCA Program VTU,
Centre of PG Studies, Mysuru, Karnataka, India

Abstract: Speaking with someone who has hearing issues is never simple. Without a doubt, sign language is the most
effective means of communication for those who have difficulty hearing or speaking. Their integration with other
people is enabled and made simpler. However, only the development of sign language is insufficient. There are many
restrictions attached to this blessing. The sign movements typically become confusing and difficult to interpret for
someone who has never learned sign language or learns it in a foreign language. This long-standing communication
gap can now be closed because to the development of several approaches to automate the detection of sign motions. In
this research, we offer a method for identifying signing languages that is based on American SignLanguage.

INTRODUCTION

Without a doubt, since the beginning of civilization, language has played a role in human connection. It is used by
people as a communication tool to express themselves and get knowledge of the outside world. Because it is so
engrained in our daily lives, we frequently take it for granted and fail to recognise its significance. Sadly, in our quickly
evolving culture, people with hearing loss are usually disregarded and marginalised. They invest a lot of time and effort
in trying to persuade others to sharetheir opinions and ideas. The best form of communication for people who have
trouble hearing or speaking is unquestionably sign language. Their integration with other people is enabled and made
simpler. However, only the development of sign language is insufficient. There are many restrictions attached to this
blessing. For someone learning sign language for the first time or learning it in a foreign language, the sign movements
typically grow complex and difficult to understand. For those who are deaf, sign language is a means of communication;
but, when employed by someone who is not deaf, it has no meaning and widens the communication gap. This long-
standing communication gap can now beclosed because to the development of several approaches to automate the
detection ofsign motions.

LITERATURE SURVEY

1. "American Sign Language Recognition Using Deep Learning and Computer Vision™ by Ying Xie and
Kshitij Bantupalli

given by IEEE during the yearly big data conference that was hosted (Big Data) The objective of this project is to
develop a vision-based application that converts sign language into text and enhances communication between signers
and non-signers.The suggested method extracts geographical and temporal information from video sequences. The next
step is to use Inception, a CNN, to recognise spatial properties (Convolutional Neural Network). Recurrent neural
networks, or RNNSs, are employed in the training of temporal characteristics. It was accomplished with the help of the
American Sign Language Dataset.

2. R.S. Sabeenian, S. Sai Bharathwaj, and M. Mohamed Aadhil’s 'Sign Language Recognition Using Deep
Learning and Computer Vision" The work will be published in the May 2020 issue of the Journal of Applied
Research in Nonlinear and Control Systems. Here, a distinctive CNN model is used to identify sign language gestures.
The 11-layer convolutional neural network consists of four convolutional layers, three at the very most layers, stronger
force layers, one straightening layer, and one dropout layer. Using the MNIST American Gesture Recognition Dataset,
we teach the computer to recognise the gesture. Several augmented gestures' properties are included in the collection.
To extract the sign from a video frame, a customised CNN (Convolutional Neural) model was implemented using
Open-CV. The feature-extracting dataset is first used to train the custom model, which consists of 11 layers and a
predetermined image size.

3. Shruti Chavan, Xinrui Yu, and Jafar Saniie's "Convolutional Neural Network Hand Gesture
Recognition for American Sign Language'lllinois University of Technology in Chicago, Illinois, USA, has a
department of electronics and communication. Research Laboratory for Embedded Computing as well as Signal
Processing. http://ecasp.ece.iit.edu/publications/2012-present/2021-03.pdf In order to develop balanced neural network
models, which reliably recognise sign languages and function at a speed that is suitable for cellphones and embedded
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devices with very little processing capacity, the performance of a number of neural network models was studied in this
study. As a result, it would be significantly simpler to create a mobile, realtime sign language recognition system.
Although academics like to utilise convolutional neural networks to extract features from gesture datasets, we may
employ an architecture that combines deep learning and image pre-processing to achieve our objectives. After looking
into parallel designs that already exist and considering the potential possibilities given different constraints, we may
put this concept into practise. Users find it simpler to just share a hand gesture they have photographed. Only CNNs
carry out the function of feature extraction. Transfer learning and CNN fine-tuning techniques can be used to increase
the accuracy of real-time predictions.

BACKGROUND STUDY

By suggesting hand gesture machine learning techniques, we want to reduce the gap in communication between hearing
and deaf people.. To recognise sign language, we will construct a sign language detector in this project. Being able to
communicate with people is extremely beneficial for those who are dumb or deaf. The difficulty of comprehending
sign language has long since been overcome in study. However, there are still a lot of issues in our neighbourhood that
require fixing. The majority of investigations on this subject use focus-based systems, which only require cameras, or
contact-basedinstruments, like sensor gloves. Given that rigorous education is becoming more prevalent, the latter
choice will be more enticing and less expensive. Body language, hand movements, and facial expressions are used to
visually communicate messages in sign language. Sign language can be quite helpful for people who have difficulty
hearing or speaking.

METHODOLOGY

Data collection is the initial stage of the proposed system. In numerous experiments, sensors or cameras have captured
the hand movements. We capture the hand motions for our system using the web camera. The backgrounds are
recognised and eliminated from the images using a number of post-production stages utilising the colour extraction
method HSV (Hue, Saturation, Value). Segmentation is then used to pinpoint the skin tone's position. Morphological
techniques are used to create a mask for the images, and then an elliptical kernel is subjected to a series of dilation and
erosion procedures. Since OpenCV uniformizes the size of each image, it is challenging to distinguish between images
showing different behaviours. Our dataset consists of 2000 images of American sign motions, of which 1600 are used
for training and 400 for testing.. It is 80:20 divided. Each frame's binary pixels are extracted, and the extracted binary
pixels are used to traina convolutional neural network to recognise categories. After the model has been assessed, the
system will be able to predict the alphabets. Based on the frames, a CNN model is utilised to forecast hand motions.
The main use of this multi-layered feedforward neural network is image recognition. Each convolution layer in the
CNN design is made up of a pooling layer, an activation function, and an optional batch normalisation. Another set of
layers is connected to every other layer. One of the images shrinks in size as it moves across the network. The main
culprit behind the problem is max pooling. In the top layer, predictions are produced regarding the class probabilities.

> Features Extraction Using this module, we will extract pixels from photographs.

> Build CNN Model The CNN model will be built using this module, which will be used to feed features from images
to the CNN model..

CONCLUSION

Planning and managing transportation operations requires the ability to predict short-term passenger flow correctly and
consistently. In the age of the internet of things, big data from multiple sources can be used to learn more about a variety
of influencing elements. In this study, we suggest a scalable approach that can manage the difficulties of multi-source
data to anticipate short-term bus passenger flow. Scaled stacked gradient boosting decision trees (SS-GBDT), a new
machine learning model, can combine data from several sources and create new features while separating the impacts
of their interactions. A quasi-attention based strategy, particularly precision-based average weighting and time
weighting, improves the stacking process. The prediction module uses the newly created features as input to anticipate
the passenger flow using the GBDT model and stacking data. This method utilises the potential effectiveness of the
multi-source approach and combines the benefits of several machine learning models.
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