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1 Introduction

The purpose of this document is to provide all of the instructions needed to replicate the
implementation of the American Sign Language Recognition and Translation.

2 Hardware Requirements

Windows 10 with 64-bit operating system, an 11th Gen Intel(r) Core (TM) i7 Processor
and 8GB of RAM were the configuration of the computer that is used for project imple-
mentation.

Device specifications

HP Spectre x360 Convertible 14-ea0xxx
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Figure 1: Hardware Configuration

3 Software Requirement

Through out the research, Python 3 is used for all coding section. Anaconda Navigator
platform is installed, where it has Jupyter Lab, Jupyter Notebook, in that a Python 3



file is opened to run and execute code. The 64bit version of Anaconda for Windows 10
needs to be installed.

After Successful installation, to open Anaconda Navigator(Fig. 3), Start -; Anaconda
Navigator, then launch juper lab or jupyter notebook. Automatically it will pop up in
chrome browser once we click launch.

Q

Individual Edition

YO u r d a ta SC I e n Ce Anaconda Individual Edition
toolkit

With over 25 million users worldwide, the open-source Individual For Windows

Edition (Distribution) is the easiest way to perform Python/R data gl Kosd i
science and machine learning on a single machine. Developed for
solo practitioners, it is the toolkit that equips you to work with Get Additional Installers

thousands of open-source packages and libraries. == | .’ | Q

Figure 2: Download Anaconda
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Figure 3: Anaconda Navigator

4 Library Package Requirements

The required python packages installed in the environment is listed below. pip’ command
is used to install all packages.

e Keras
o Tensorflow

e Numpy



e Matplotlib
° Open CcvV

2
matplotlib.pypl
numpy 2= np

, MaxPool2D, Flatten, Dense, Dropout, BatchNormalization
ial

Figure 4: Libraries Required

5 Dataset Description

e The dataset is extracted from Kaggle , ” ASL. Alphabet”. There are 87, 000 images
in the dataset. It has 29 folders, 26 ASL letters and 3 special characters.

https://www.kaggle.com /grassknoted /asl-alphabet

e Dataset contains two folders, one is test and other is train.

6 Dataset Preparation and Pre-processing

e The JupyterNotebook file train_model_final.ipynb available in the artefacts zip file
,contains the step by step coding done in order to prepare, process and transform
data as required by the research objective.

e The Image Augmentation is carried out.

Found 78300 images belonging to 29 classes.

Found 8700 images belonging to 29 classes.

Figure 5: Data Pre-Processing

7 Model Preparation

In the notebook train_model final.ipynb in folder ’train’ and final.py in folder ’code’
are the files that contains code for this research. These files are available in artefacts.
train_model_final.ipynb file contains code for training CNN model and final.py contains
code for real-time implementation of the system.



7.1

8

8.1

CNN Model

Data is extracted, and Data Augmentation is done
Convolution Neural Network model is trained and build

The model is trained with 10 epochs

Trained model is saved as ”gesture_model.h5” in folder ’code’.

Accuracy of this model is 94%

Sequential()

dd(Conv2D(16, kernel size [3,3], padding activation ', input_shape = (64,64,3)))
2dd(Conv2D(32, kernel_size ,3], padding , activation )
2dd(MaxPool2D(pool size [3,31))

.add(Conv2D(32, kernel size 3,3], padding , activation "))
2dd (Conv2D(64, kernel size » padding , activation r )
2dd(MaxPool2D(pool_size 2.3

id(Conv2D(128, kernel size padding activation lu'))
2dd(Conv2D( 25 kernel_size 1, padding activation ! b))
2dd(MaxPool2D(pool size [3,3

.add(BatchNormalization())
add(Flatten())

add(Dropout(8.5))
id(Dense(5 activation - » kernel_regularizer regularizers.12(0.001

add(Dense(29, activation ))

ary ()

Figure 6: CNN Model

American Sign Language Translation

The CNN model with Image Augmentation has an accuracy of 94% . Hence it is
used for Ameerican Sign Language Recognition and Translation.

final.py contains the code for the real-time implementation of the ASL Recognition
and Translation.

A frame comes in, where the hand gesture have to be shown in the rectangle and
once recognized it will translate and display text below.

To convert to audio, move hand towards the top right corner, where it is written
‘tap to speech’

The user can show any hand gesture and translate to both text and audio.

Steps to trigger the ASL Recognition and Translation Sys-
tem

Open Anaconda prompt with admin rights

Set the path according to the file location



Activate conda by ’conda activate’
Execute the command ’python final.py’
It will fetch the model automatically and starts the execution.

Now the UI of ASL recognition and translation system will appear as shown in fig.
7

"WARNING : The background should be white.’

Figure 7: Real-time ASL Recognition and Translation
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