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Abstract

Hand gesture is language through which normal people can communicate with deaf and dumb people.
Hand gesture recognition detects the hand pose and converts it to the corresponding alphabet or sentence. In
past years it received great attention from society because of its application. It uses machine learning
algorithms. Hand gesture recognition is a great application of human computer interaction. An emerging
research field that is based on human centered computing aims to understand human gestures and integrate
users and their social context with computer systems. One of the unique and challenging applications in this

framework is to collect information about human dynamic gestures.
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Introduction

The main aim of this project is to improve the
communication between normal people and deaf and
dumb people and second is to increase the interaction
between human and computers. The vision based
technology is widely used for Human-computer
interaction. In the last decades some peripheral
devices ( mouse , keyboard ) play a significant role
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in human-computer interaction. But nowadays,
Mobile phones are bringing up better research
opportunities for human centered apps where the
person is a good source of information and the phone
is the first in hand sensing tool. The development of
computer vision technology makes it possible to
solve the interface problem from the user's point of
view .This will increase the human computer
interaction application to communicate with
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machines. For this purpose we are using a media-
pipeline model. Here we are using tensorflowJs
which develops ML models in JavaScript.
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Fig. 1. American Sign Language
TensorFlow

Tensorflow is an open source library .It
develops ML models in JavaScript, and uses ML
directly in the browser or in Node.js. It is used for
machine learning algorithms.It is developed by the
google brain team. It builds and trains ML models
using some APIs. It trains and deploys models in the
cloud, on-prem, in the browser, or on-device no
matter what language you use.

Media Pipe

Media pipe is a framework which is used to
build machine learning pipelines for video audio
etc.It uses two models . Palm detection and hand
landmark model , these two work together . Media
pipe model detects 21 points which are recorded
from a hand in a single frame with the help of
multiple models. Palm detection And Hand
Landmark model :- In Palm detection model the
image which is identified and draws a box around
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the hand. Hand landmark model works on the image
formed by palm detection and provides 2D hand key
points coordinates.

Workflow
Image Processing

At first the webcam captures the hand image
The image which is captured by a web camera is
processed separately. In the analysis of images two
steps are involved . First step is detecting the
relevant image of the hand from the raw image .The
second step is using these images to compute the
model parameters. In this process the first step is to
localize the gesture. .In the segmentation process ,
the image is divided into regions which are separated
by boundaries.

Colour detection

In image processing applications (face
detection, mask detection, gesture detection), hand
colour plays an important role. It is a very difficult
task because the image is sensitive to the factors -
lapperance of hand, illumination, light, camera
characteristics, background colours, shadows. The
drawback of colour based localization is the
variability of the skin colour in different lighting
conditions. Now using a palm detector. Now the
palm detector draws a box around this image. The
hand landmark model locates 21 points 2d hand
coordinates. The probability of hand presence in the
input image in the form of a hand flag. . A binary
flag to determine hand, i.e., left or right hand Then
these points are captured by the model which is
preprocessed further and passed to the keypoint
classifier model which classifies the hand gestures.
The 21 landmarks determination uses the same
topology as both synthetic and real-world datasets
were used by the model to learn the coordinates,
where the relative depth w.r.t. the carpus point being
learned only from synthetic images. To recover from
tracking failure, a probability output mechanism is
also available in the model for the case to check if a
reasonably aligned hand is present or not in the
provided region. If the score is lower than a fixed
threshold value then the detector is re-triggered to
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calculate and start tracking again. Handedness is
another important requirement for interaction using
hand pose. This is notably useful for a few
applications where each hand is related with unique
functionality. Thus a binary classification flag to
predict the input hand’s type, i.e., the left or right
hand is available in the model.

Collect
dataseat

Data
Processing

|_|E|I_II'_J gub-imalipl-
learming alkgo for
prediction

FPradicting
gesture

Literature survey

Deaf and dumb Communication Interprete

The aim of this project is to create a website
for deaf and dumb people through whom normal
people can communicate with these people and vice
versa. Hand gestures are also a way to communicate
with computers. For this project we need some
external device (example: - mobile phone or laptop).
The camera of a mobile phone or laptop will capture
the image of a hand gesture and with the help of
some machine learning algorithm we will convert
this gesture to the corresponding alphabet character.
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Design the Issue and Proposed Implementation
of Communication Aid for Deaf & Dumb
People

The main objective of this project is to make
a website which converts hand gesture into text using
american sign language in real time. In this paper we
proposed a website foo deaf and dumb people to aid
commuinaction using american sign language in
which hand gesture will be converted into
appropriate letter or word.

Model for hand gesture recognition

Mediapiape is a framework used to build
machine learning pipelines. These pipelines are used
for audio , video. It uses two models which are
worked together , The first model is palm detection .
In this model first we capture an image through a
mobile/laptop webcam then it draws a box around
the hand of the person . Second is Hand landmark ,
which operates the 21 points which were provided by
palm detection . It draws a graph using these points.
In this approach , we have recognized all 26
alphabets using hand gesture images which are taken
by webcam. We have trained these 26 images . These
images are preprocessed further and now we send
them to the keypoint classifier model to classify the
hand gesture. We are using tensorflow to convert
python models into javascript.

Hand Gesture Recognition System For Dumb
People

Authors presented the static hand gesture
recognition system using digital image processing.
For the hand gesture feature vector SIFT algorithm
is used. SIFT features are calculated at fixed edges,
rotation, audio addition.

Design lIssue and Proposed Implementation of
Communication Aid for Deaf & Dumb People

In this paper, the author proposed a system to
aid communication of deaf and dumb people
communication using Indian sign language (ISL)
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with normal people where hand gestures will be
converted into an appropriate text. The main
objective is to design an algorithm to convert
dynamic gestures to text in real-time. Finally, after
testing is done the system will be implemented on
the android platform and will be available as an
application for smartphone and tablet pc.

Nearest Neighbour Classification of Indian Sign
Language Gestures using Kinect Camera

Zafar Ahmed Ansari and Gaurav Harit
conducted extensive research into the field of
accurately distinguishing the effects of Indian Sign
Language. They are divided into 140 classes that
include spelling numbers,letters, and other common
phrases. In the database, the Kinect sensor is used.
RGB 640 x 480 resolution images are taken along
with their depth data.

Indian Sign Language Recognition:-

The recognition of sign symbols by Divya
Deora and Nikesh Bajaj is done with PCA (Principal
Component analysis). The paper also proposes
recognition with neural networks. The data they
acquired was using a 3 megapi xels camera
and hence the quality was poor. For each sign, they
took 15 images and stored them in their database.
The small dataset was one of the reasons why their
results were not satisfactory.

Application

This Hand tracking model for gesture
recognition can readily be used in many day-to-day
life scenarios as well as for professional purposes.
After predicting the skeleton structure of the hand,
we can compare gestures using some simple
algorithms to compute similarities. Like, the state of
each finger, e.g. if they are bent or are straight, can
be determined by the angles of joints accumulated.
We can also map the set of finger(s) states to a set of
predefined  gestures. This  effective  but
straightforward technique allows us to predict the
most basic static gestures with high efficiency. Along
with static gestures recognition, it is also possible to
utilize the landmark sequence to estimate various
dynamic gestures.
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This Hand tracking model for gesture recognition
can readily be used in many day-to-day life scenarios
as well as for professional purposes. After predicting
the skeleton structure of the hand, we can compare
gestures using some simple algorithms to compute
similarities. The angles of joints accumulated, for
example, can indicate the status of each finger, such
as whether it is bent or straight. We may also map a
collection of predefined gestures to a set of finger(s)
states. This simple but powerful strategy allows us to
accurately predict even the most basic static gestures.
Along with static gestures recognition, it is also
possible to utilize the landmark sequence to estimate
various dynamic gestures.

Conclusion

In this paper, we have reviewed and
discussed various end-to-end hand tracking solutions
and research works as well as we’ve seen a suitable
way to recognize and determine hand gestures using
21 landmarks. We have discussed how hands can be
divided and represented as a mesh of 21 points which
can be considered the main landmarks for the human
hand structure. We can also differentiate among
hands using the handiness binary classification. The
main goal of this paper was to look at how hand
poses can be determined using the CNN provided by
the TensorFlow hand pose model and utilizing it for
sign language detection.
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