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Abstract—Human action recognition is detection of the 

action and movements caused by an individual which 

will be classified using structure, position, behaviour etc. 

Sign language is an action based natural language which 

comes under human action recognition. Sign language is 

the primary mode of communication between hearing 

and the vocally impaired population. The government of 

India has enacted the Rights of Persons with Disabilities 

Act 2016 (RPwD Act 2016) which recognises Indian Sign 

Language (ISL) as an important communication 

medium for communicating with hearing impaired 

people. This also insists on the need for sign language 

interpreters in all Government organisations and public 

sector undertakings in order to abide by RPwD Act 

2016. In recent years, due to the widespread usage of 

various sensors, action recognition is becoming more 

popular in many fields such as person surveillance, 

human-robot interaction etc. Using action recognition, 

recognising Indian sign language gestures (alphabets, 

numerals and specific words) will be done in real time 

using deep learning LSTM model. In this project video 

will be collected in real time through a web camera 

which will be taken as an input for the model. Given 

input which is collected as key points from video frames 

will be passed through the model. The model predicts 

the output which is the translation of the given input 

video. User interface is created for hearing impaired 

individuals which will act as a sign language interpreter. 

This project is focusing to achieve the maximum 

accuracy with no loss. 
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I. INTRODUCTION 

          One of the most precious gifts of nature to 

human beings is the ability to express himself by 

responding to the events occurring in his 

surroundings. Every normal human beings sees, 

listens and then reacts to the situations by speaking 

himself out. But there are some unfortunate ones who 

are deprived of this valuable gift. This creates a gap 

between the normal human beings and the deprived 

ones. Indian Sign Language is used in the deaf 

community all over India. 

          But ISL is not used in deaf schools to teach 

deaf children. Teacher training programs do not orient 

teachers towards teaching methods that use ISL. 

There is no teaching material that incorporates sign 

language. Parents of deaf children are not aware about 

sign language and its ability to remove 

communication barriers. ISL interpreters are an 

urgent requirement at institutes and places where 

communication between deaf and hearing people 

takes place but India has only less than 300 certified 

interpreters. Activity recognition aims to recognise 

the actions and goals of one or more agents from a 

series of observations on the agents' actions and the 

environmental conditions. Since the 1980s, this 

research field has captured the attention of several 

computer science communities due to its strength in 

providing personalised support for many different 

applications and its connection to many different 

fields of study such as medicine, human-computer 

interaction, or sociology. Due to its multifaceted 

nature, different fields may refer to activity 

recognition as plan recognition, goal recognition, 

intent recognition, behaviour recognition, location 

estimation and location-based services.  
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Fig. 1.1 Indian Sign Language Gestures of 

A(1),B(2),C(3) 

The organisation of the paper is as follows. Section II 

contains related works which contains the deep learning 

model used. Section III contains modules in our project and 

our approach towards it. Section IV contains result followed 

by Section V with conclusions and future work. 

 

II.       RELATED WORKS 

 

A. Recurrent Neural Network 

 Recurrent Neural Network(RNN) is a 

generalization of feedforward neural network that has an 

internal memory.RNN works effectively with great results. 

Comparing with other feedforward neural network RNN 

resolves a problem which is not considering the output of 

the previous input which makes it great to work with. RNN 

is the best for NLP, sequence detection etc. But RNN also 

has a limitation of not classifying the important and not so 

important memories, which results in storing less memory 

of the previous output because it contains all the not so 

important outputs. Sign Language recognition needs 

sequential tracking and memorising of the previous frames 

of the input, which by using RNN may result in less 

accuracy in the prediction. 

 

B.    Long Short Term Memory 

 Long Short-Term Memory (LSTM) networks are 

a modified version of recurrent neural networks, which 

makes it easier to remember past data in 

memory.Limitations faced by RNN is resolved in LSTM 

model. LSTM has a great architecture as shown in figure [2] 

with forget gate, input gate and output gate, which 

 

 

       In paper[6], Indian Sign Language Recognition was 

published in IEEE in the year 2010. Discrete Wavelet 

Transform (DWT) based feature extraction and nearest 

neighbor classifier is used to recognize the sign language is 

the methodology used in this paper. 
     In paper[7], Dynamic Gesture Design and Recognition 

for Human-Robot was published in ICICS in the year 2013. 

 

classifies necessary and unnecessary information. 

Considering the advantages of LSTM which suits our 

project, we chose LSTM model to go with. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.  2.1 Long Short Term Memory Architecture 
 

C.    MediaPipe framework 

 MediaPipe is a framework provided by 

Google. MediaPipe Hands is a high-fidelity hand and 

finger tracking solution. It employs machine learning 

(ML) to infer 21 3D landmarks of a hand from just a 

single frame. MediaPipe provides the tracking of the 

hand gestures with x, y and z coordinates respectively 

represents the location of the hand. 

 

III.                       LITERATURE SURVEY 
 
         In paper[1], Thai Sign Language Recognition: 

Application of Deep Neural Network was published 

in IEEE, in the year 2020. This paper uses RNN 

neural network, MediaPipe framework,  LSTM model 

which predicts only the Thai sign language. 
     In paper[2], Hand gesture classification was 

published in ICICS in the year 2018. The 

methodology of the project is CNN. 
         In paper[3], Real time sign language interpreters 

published in ICICS in the year 2017. The 

methodology of the project is based on sensory 

gloves. 
        In paper[4], Automatic action recognition was 

published in IEEE in the year 2017. This project uses 

ANN, which only detects isolated classification. 

Background disturbance for hand detection is  the 

disadvantage. 
       In paper[5], the SSVM classifier was published 

in ICICS in the year 2018. This paper has a sign 

language dataset trained with 13 languages with 80% 

accuracy. The disadvantage of the project is only the 

right hand gesture is implemented. 
 

 

B.    Dataset preprocessing 

 Collected dataset was down MediaPipe 

hands which will collect both right and left hands. 

Some sign languages doesn’t require both the hands 

in that case no key points will be generated. To 

improve the efficiency and to clean the dataset, 
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The methodology of the project is Motion History Image 

(MHI) and Convolutional Neural Networks (CNN). Only 

10 classifications are trained in this project. 
         In paper[8],  Arabic sign language recognition was 

published by IEEE in the year 2017. Methodology of this 

paper is 3D CNN. Arabic sign language gestures are only 

detected for isolated classification. 

 

IV.      MODULES 

 

        In Sign language recognition classification is mainly 

focused on hand gestures and the position of all key points 

are graphed. 

 

A.   Dataset collection 

        Indian sign language gestures are Our dataset is 

collected using OpenCV and MediaPipe. Each video will 

contain 30 frames as a limit and 50 videos per sign 

language. While collecting frames using OpenCV the frame 

is processed with MediaPipe to mark landmarks which 

graphs the hand gesture. From the drawn landmarks 

coordinates are collected as x, y and z co-ordinates. 

Collected key points are processed into single array per 

frame and  saved as numpy array, which is our dataset. 

 

 
Fig.  3.1.  Indian sign language gestures with landmarks 

marked 

 

 

 

assigned in the model is categorical accuracy. Model is 

finally trained with the categorical accuracy of 96% and 

accuracy score of 97%. 

 

 

 

 

 

 

 

 

 

 

wherever other hand is not recored, an empty numpy 

is generated with 0 as value. Collected dataset is 

labeled using dictionary, where labels are saved in 

integer format. 

 

C.    Training and Testing split 

 In the project for the better training and 

testing, training is spliced with 80% of the dataset and 

testing with 10% dataset. 

 

D.    Model creation 

 We have created our sequential model 

layers. Our layers consist of 3 LSTM layers and 3 

Dense layers. Dense Layer is simple layer of neurons 

in which each neuron receives input from all the 

neurons of previous layer, thus called as dense. Dense 

layer interconnect each and every layers’ input and 

output which makes the model work efficiently. The 

model summary is as following Fig. 4.3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4.2. Dataset collection after preprocessing 

 

E.    Model Training 

 Optimization is an important process which 

optimize the input weights by comparing the 

prediction and the loss function. Optimiser were using 

while compiling is Adam optimizer. Only metric 

Indian sign language interpreter in realtime with high 

accuracy and low loss with 21 classifications is 

achieved in this project. The result of the project, 

which is real time translation is shown in Fig. 6.3. 
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Fig.  4.3.  Model Summary 

 

F.    Testing in realtime 

 Live video frames are collected using OpenCV and 

the frames are processed to extract key points by drawing 

landmarks using MediaPipe. Using the extracted key points 

as input, which is passed through the model to be predicted. 

 

V.                            METHODOLOGY 

          

          Hardware requirements of the project are processor 

greater than 4GB RAM and i3 7th generation and web 

camera. Software Requirements for the project are Open 

CV, Django framework, Python, Keras, Tensorflow, 

Numpy, Sklearn, MediaPipe and Pandas. 

          Using website interface input video frames are 

collected using OpenCV. The collected frames are being 

processed and sent through the model to be predicted. The 

predicted output text is displayed as text. 

 

VI.           RESULTS AND DISCUSSION 

 This project results in Indian sign language 

recognition using deep learning in real time. Realtime 

translation of actions add advantage to the project. The 

project is integrated in web application using Django 

framework. The model is trained with 96% accuracy. The 

accuracy score is as shown in Fig.6.1. The categorical 

accuracy is 0.9667 and loss of 0.10, which is shown in the 

Fig.6.2. The aim of the project which is developing an  

VII.               CONCLUSION AND FUTURE WORKS 

 Increasing the number of actions to the model is 

the future plan of the project. This project’s future is to be 

integrated in mobile application and desktop application. 

Experimenting the project in various models and comparing 

and choosing the best and integrating with the project. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5.1. Architecture of the project 

 

 

 

 

 

 

 

Fig. 6.1. Accuracy score 

  

 

 

 

 

Fig.6.2. Categorical accuracy and categorical loss 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6.3. Real time translation of Indian Sign 

language result 
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