International Journal of Research Publication and Reviews, Vol 4, no 4, pp 5217-5223 April 2023

} International Journal of Research Publication and Reviews

N Journal homepage: www.ijrpr.com ISSN 2582-7421

WWW.IIJRPR.COM

Smart Hand Gesture Detection System

Prof. G. L. Girhe!, Shalu Patel?, Shubham Deshpande?

*HOD of Computer Engineering, Smt. Radhikatai Pandav College of Egg, Nagpur, India
gaurishankar00377@gmail.com

23Computer Engineering Department, Smt. Radhikatai Pandav College of Egg. Nagpur, India
shalupatel2409@gmail.com, shubham.deshpande28@gmail.com

1. ABSTRACT

The project's goal is to make it easier for persons who are deaf or dumb to connect with hearing people and express their ideas, feelings, and emotions through hand
gestures. In this research, we created a real-time hand movement detection system utilizing live webcam detection. We can also predict sign language using images.
Typically, it recognizes the alphabet from A to Z as well as basic ISL words and phrases like house, prayer, sorry, thank you, and ok. We utilized the deep learning
machine technique CNN (Convolution Neural Network) for improved performance. CNN obtains an image, assigns it a weight depending on the numerous objects
in the image, and then distinguishes between those objects. In comparison to other deep learning techniques, CNN requires incredibly little data pre-processing.
Our project's accuracy was 91%, and it also correctly identified ISL words and phrases.
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2. INTRODUCTION

Since a few years ago, hand gesture detection has attracted more interest due to its wide range of applications and seamless human-machine
communication. We established the standard ISL sign language for this project. Technology called gesture recognition employs a sensor to read and
interpret hand movements filmed by a camera, then recognises the movement and produces the desired outcome by identifying sing languages

Gestures are a method for detecting human hand movements in the form of letters, numbers, sentences, emotions, and other expressions. Static hand
gestures and Dynamic hand gestures are the two categories into which the gesture is divided. The advantage of this less expensive computational approach
is that static hand gestures only require the analysis of a single image as the classifier's input. Dynamic gesture recognition takes into consideration all of
the spatial and temporal information of the process and may be able to detect changes in the target item, which has important research ramifications.

It recognises gesture in variations in illumination, rotation, position, and size of gesture images when applied to pictures of bare hands. This is the process
of hand gesture detection reorganisation firstly we capture the image through camera or input device as well as we can take input in form of image. After
that the hand region is identified. Then, some kinds of features are extracted to describe hand gesture. Lastly, its comparing the similarity of the feature
date by using algorithm which we have used to recognise hand movement. Generally the cameras used as input devices including standard cameras, stereo
cameras, and TOF (time of flight) cameras.

This experiment sought to determine whether neural networks could classify signed ISL letters using straightforward hand photos taken with a personal
device, such as a laptop webcam. This is consistent with the motivation since it would make an ISL-to-oral or written language translator effective in
everyday situations.

3. LITERATURE REVIEW

Nonverbal communication, such as hand gestures, frequently plays a significant role in communication, particularly when conversing in a language that
is not one's native tongue. Utilizing them is an excellent strategy to ensure the effective communication of our ideas and the provision of adequate support
for our arguments. In situations where tourists encounter a language barrier while traveling abroad, non-verbal communication such as hand signals may
be utilized as a means of conveying information. It is important to note that hand gestures may not hold the same meaning across all cultures. In the
context of online English language acquisition, conducting research on diverse manual gestures can provide a strategic advantage to learners.

The historical origins of sign language in Western nations can be traced back to the 17th century, when it emerged as a visual language or mode of
communication. While references to hand gestures as a form of communication can be found as early as 5th century BC Greece, sign language's historical
trajectory in Western societies began during the aforementioned period. Sign language is a communication system that comprises of various components
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such as hand gestures, mimicry, hand signals, finger spelling, and hand postures to represent the alphabet. Signs can be used to represent not only
individual words, but also complete thoughts or phrases.

The events that have transpired throughout the history of sign language are quite concerning. The historical treatment of deaf individuals has a significant
influence on their contemporary worldview. Historically, individuals who are deaf have been subject to significant mistreatment and the denial of
fundamental rights.

Numerous prominent individuals who are deaf have made significant contributions to the advancement of sign language and have exemplified the potential
for deaf individuals to impact historical events. Aristotle's assertion regarding the deaf, which was recorded, is considered to be the earliest on the subject.
As per the thesis statement, the acquisition of knowledge by humans is solely dependent on the use of spoken language. Consequently, there was a
prevailing belief that individuals who were deaf were incapable of acquiring knowledge or obtaining any form of formal instruction.

Consequently, their fundamental rights were withheld from them. Historically, there were restrictions on the ability of certain individuals to enter into
marriage or to obtain real property. Certain individuals were compelled to have guardians appointed to them. The legislation classified them as "non-
persons”. In Europe during the Renaissance, there was a discourse surrounding Aristotle's proposition. Academics made efforts to educate individuals
with hearing impairments and challenge long-held beliefs that had persisted for two millennia. The pivotal moment in the evolution of sign language that
triggered the emergence of a manual language system is being referred to.

In 1970, a pedagogical approach surfaced that did not fully align with either the oralism or sign language paradigms. The movement aimed to establish a
comprehensive communication system by integrating multiple pedagogical methodologies. This methodology underwent a transformation, resulting in a
novel paradigm for educating individuals with hearing impairments.

Sign language employs manual gestures, bodily movements, and facial expressions as opposed to verbal communication to express concepts. The website
Indiansignlanguage.org offers a plethora of Indian Sign Language (ISL) signs. Each sign is accompanied by visual aids such as images and videos, as
well as threaded comments. This tool is ideal for both instructing and acquiring proficiency in Indian Sign Language. Each sign is accompanied by visual
aids such as images and videos, as well as threaded comments. In order to enhance the agency of the Deaf community, novel services are continually
being developed and supplementary signs are being introduced.

The project "Sign Language Accessibility for e-Government Services" aims to develop an interface that facilitates accessibility to e-governance services
for individuals with hearing disabilities who are proficient in Indian sign language. The proposed system aims to offer an Al-driven inclusive and assistive
technology that leverages sign language as an input modality to facilitate access and comprehension of website content for individuals who use Indian
Sign Language (ISL). This system is specifically designed to cater to the needs of ISL signers seeking to navigate the UMANG FAQ website. The
deliverables of the project comprise a collection of films in Indian sign language that incorporate UMANG FAQ queries and responses. Additionally, a
conversational interface capable of detecting sign language inquiries has been developed.

4. RESEARCH METHOD

CNN : Convolutional Neural Networks (CNNs) are a specific type of deep learning architecture that is commonly employed for tasks such as image
recognition, pixel-level image processing, and feature extraction to achieve high levels of accuracy. Convolutional neural networks are a type of neural
network that utilize convolutions. Convolutional Neural Networks (CNNs) operate by receiving an image as input, assigning weights to the various
features present in the image, and subsequently isolating them from the rest of the image. In comparison to other deep learning techniques, the amount
of data pre-processing required was remarkably minimal.

CNN can be divided into two distinct stages. The process of identifying and categorizing distinctive attributes. The initial phase of the process comprises
of Convolution, Relu, and pooling as its fundamental components. The penultimate stage prior to Classification involves both the Flattening and Full
Connection constituents.

The utilization of machine learning for image recognition.

Preprocessing of images is typically a prerequisite step to enhance their suitability as input data prior to commencing any photographic work. This inquiry
pertains to the process of converting JPEG or PNG image files into a format suitable for utilization by neural networks.

Preprocessing of images is typically a prerequisite step to enhance their suitability as input data prior to commencing any photographic work. This inquiry
pertains to the process of converting JPEG or PNG image files into a format that can be utilized by neural networks.

The Tensor Flow 2.3 library will be utilized due to its various advantageous functionalities such as the ability to extract image data from files, resize
images, and perform batch image transformations.

Prior to engaging in any image processing, it is imperative to possess a comprehensive understanding of the functioning of image files. The focus of our
discussion will be centered on the byte data and pixel depiction of images contained within said files.

Upon inspection of an image file's properties, one may observe that it presents the dimensions of the image, which refer to its height and width. The
dimensions of an image are determined by the quantity of pixels. If the dimensions of an image were 400 by 300, the total number of pixels it would
contain is 120000.
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Figl. Number and punctuation mark signs.
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Fig2. Sign language Basic ASL Phrases & Words

Image recognition

Image recognition is a process that involves the identification and categorization of objects, individuals, and various entities depicted in a photograph or

video.

Image recognition software typically assigns a categorical label to each individual frame of an image or video.
The identification of objects in images or videos may not necessarily require their localization, as their mere presence can be recognized by recognition

systems.
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Fig 3. Image Reorganization process
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Tensor Flow

Tensor Flow is a comprehensive machine learning platform that is available as an open source software. The vast and versatile array of tools, libraries,
and communal resources within its ecosystem allows developers to expeditiously generate and implement machine learning-based applications, while
simultaneously facilitating academic progression in the field of machine learning.

Tensor Flow provides a set of procedures with user-friendly, high-level application programming interfaces (APIs) that enable individuals with varying
levels of expertise to construct machine learning models in multiple programming languages. Software developers have the option to deploy machine
learning models on diverse JavaScript platforms such as servers, cloud computing, mobile and edge devices, web browsers, and other analogous platforms.
This facilitates the transition for developers from the phases of model construction and training to that of deployment.

Dataset
One of the biggest datasets available to HGR systems is called HAGRID (Hand Gesture Recognition Image Dataset). 552,992 full HD RGB photos

totaling 18 different kinds of movements make up this dataset. To manage devices, we are primarily concerned with interacting with them. All 18 of the
gestures were chosen because they are practical, well known, and may serve as a motivator to act.

5. RESULTS AND DISCUSSIONS

Figure 4 depicts the use case diagram utilized for the detection of hand gestures. The user has the option to utilize two distinct primary functionalities,
namely training of gesture data and translation of gesture into textual form.

During the process of executing a translating motion, the user is able to observe the translation of text. Individuals have the option to generate training
data by capturing an image to serve as the training data or by initiating the training of a gesture data model after first preparing the training data by
accessing the folder in which the training photographs are stored. The graphical user interface is depicted in Figures 5 through 9.
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Fig.4: Use case diagram
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Graphical user interface is shown in Fig. 5 until Fig. 9.
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Fig 7. Detection Page

Upon successful login, the user is presented with a graphical representation of the home screen as depicted in Figure 6. Upon clicking the Camera button
located on the homepage, users will activate the camera function and proceed to capture an image. Subsequently, the features extracted from the captured
image will be processed on the backend. As depicted in Figure 7.
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Fig 8. Live camera detection
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Fig 9. Alphabet Detection.

Figs. 8 and 9 will appear on the screen when visitors click the Image button on the homepage. We will upload the picture here. The tab will be close if
the exit button is clicked.

6. CONCLUSION

Real-time sign language recognition and translation systems possess the potential to bridge the communication divide between individuals who are deaf
and those who lack proficiency in sign language.

The CNN algorithm facilitates the identification of hand gestures within a specified framework, yielding optimal outcomes. The system facilitates the
detection of hand movements and recognition of alphabets and sign language utilized by individuals for communication purposes. The recognition of
hand gestures enables bidirectional communication, thereby enhancing the ease of interaction and communication between individuals with disabilities
and those without. Consequently, the purpose of implementing this system is to forecast characters and interpret sign language.

7. FUTURE SCOPE

A model can be developed for the recognition of words and sentences at the level of ISL. The implementation of such a system necessitates the capability
to identify alterations in temporal space. The development of a comprehensive solution can effectively address the communication barrier experienced
by individuals with hearing impairments.

Individuals with physical disabilities may be able to accomplish more tasks through the use of diverse gestures and bodily movements. Across the
biological and technical domains, diverse mechanisms can be devised to execute comparable functions for the betterment of society and its populace.
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