
  

 

 
270  International Journal for Modern Trends in Science and Technology 

 

 

As per UGC guidelines an electronic bar code is provided to seure your paper  

International Journal for Modern Trends in Science and Technology, 7(12): 270-273, 2021 
Copyright © 2021 International Journal for Modern Trends in Science and Technology  

ISSN: 2455-3778 online 

DOI: https://doi.org/10.46501/IJMTST0712051 
Available online at: http://www.ijmtst.com/vol7issue12.html 

 

 
 

Sign Language Recognition 

 
Deepak Kumar | Deepanshu Singh | Sandeep Tayal  

 

Department Computer Science and Engineering, Maharaja Agrasen Institute of Technology, New Delhi, India. 
 

To Cite this Article 

Deepak Kumar, Deepanshu Singh and Sandeep Tayal. Sign Language Recognition. International Journal for Modern 

Trends in Science and Technology 2021, 7 pp. 270-273. https://doi.org/10.46501/IJMTST0712051 

 

Article Info 

Received: 15 November 2021; Accepted: 12 December 2021; Published: 20 December 2021 

 

 
 
 

 

 The goal of this project is to build a neural network which is able to classify which letter of the American Sign Language 

(ASL) alphabet is being signed, given an image of a signing hand. Sign language is one of the oldest and most natural form of 

language for communication, but since most people do not know sign language and interpreters are very difficult to come by we 

have come up with a real time method using neural networks for finger spelling based American sign language. This project is a 

first step towards building a possible sign language translator, which can take communications in sign language and translate 

them into written and oral language.   
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INTRODUCTION 

American sign language is a predominant sign 

language Since the only disability D&M people have is 

communication related and they cannot use spoken 

languages hence the only way for them to communicate 

is through sign language. Communication is the process 

of exchange of thoughts and messages in various ways 

such as speech, signals, behavior and visuals.  

 

Deaf and dumb(D&M) people make use of their hands 

to express different gestures to express their ideas with 

other people. Gestures are the nonverbally exchanged 

messages and these gestures are understood with 

vision.This nonverbal communication of deaf and 

dumb people is called sign language.  

 

In our project we basically focus on producing a model 

which can recognize Fingerspelling based hand 

gestures in order to form a complete word by 

combining each gesture. 

 

MOTIVATION 

For interaction between normal people and D&M 

people a language barrier is created as sign language 

structure which is different from normal text. So they 

depend on vision based communication for interaction.  

If there is a common interface that converts the sign 

language to text the gestures can be easily understood 

by the other people. So research has been made for a 

vision based interface system where D&M people can 

enjoy communication without really knowing each 

other's language.  
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The aim is to develop a user friendly human computer 

interfaces (HCI) where the computer understands the 

human sign language. There are various sign languages 

all over the world, namely American Sign Language 

(ASL), French Sign Language, British Sign Language 

(BSL), Indian Sign language, Japanese Sign Language 

and work has been done on other languages all around 

the world. 

LITERATURE SURVEY 

In the recent years there has been tremendous research 

done on the hand gesture recognition.With the help of 

literature survey done we realized the basic steps in 

hand gesture recognition are :- 

 

 Data acquisition 

 Data preprocessing 

 Feature extraction 

 Gesture classification 

1. Data acquisition and the different approaches to 

acquire data about the hand gesture can be done in the 

following ways: 

 Use of sensory devices - It uses electro mechanical 

devices to provide exact hand configuration, and 

position. Different glove based approaches can be 

used to extract information .But it is expensive and not 

user friendly. 

 Vision based approach - In vision based methods 

computer camera is the input device for observing the 

information of hands or fingers. The Vision Based 

methods require only a camera, thus realizing a 

natural interaction between humans and computers 

without the use of any extra devices. These systems 

tend to complement biological vision by describing 

artificial vision systems that are implemented in 

software and/or hardware. The main challenge of 

vision-based hand detection is to cope with the large 

variability of human hand’s appearance due to a huge 

number of hand movements, to different skin-colour 

possibilities as well as to the variations in view points, 

scales, and speed of the camera capturing the scene. 

2. Data preprocessing and Feature extraction for 

visionbased approach: 

 In [1] the approach for hand detection combines 

threshold-based color detection with background 

subtraction.We can use Adaboost face detector to 

differentiate between faces and hands as both involve 

similar skin-color.Data preprocessing. 

 We can also extract necessary image which is to be 

trained by applying a filter called Gaussian blur. The 

filter can be easily applied using open computer vision 

also known as OpenCV and is described in [3]. 

 For extracting necessary image which is to be trained 

we can use instrumented gloves as mentioned in [4]. 

This helps reduce computation time for preprocessing 

and can give us more concise and accurate data 

compared to applying filters on data received from 

video extraction. 

 We tried doing the hand segmentation of an image 

using color segmentation techniques but as mentioned 

in the research paper skin color and tone is highly 

dependent on the lighting conditions due to which 

output we got for the segmentation we tried to do 

were no so great. Moreover we have a huge number of 

symbols to be trained for our project many of which 

look similar to each other like the gesture for symbol 

‘V’ and digit ‘2’, hence we decided that in order to 

produce better accuracies for our large number of 

symbols, rather thansegmenting the hand out of a 

random background we keep background of hand a 

stable single color so that we don’t need to segment it 

on the basis of skin color . This would help us to get 

better results. 

METHODOLOGY 

The system is a vision based approach. All the signs are 

represented with bare hands and so it eliminates the 

problem of using any artificial devices for interaction. 

 

1. Data Set Generation: 

For the project we tried to find already made datasets 

but we couldn’t find dataset in the form of raw images 

that matched our requirements. All we could find were 

the datasets in the form of RGB values. Hence we 

decided to create our own data set. Steps we followed to 

create our data set are as follows. 

We used Open computer vision(OpenCV) library in 

order to produce our data set. Firstly we captured 

around 800 images of each of the symbol in ASL for 
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training purposes and around 200 images per symbol 

for testing purpose. 

First we capture each frame shown by the webcam of 

our machine. In the each frame we define a region of 

interest (ROI) which is denoted by a blue bounded 

square as shown in the image below. 

 

From this whole image we extract our ROI which is 

RGB and convert it into gray scale Image as shown 

below. 

Finally we apply our gaussian blur filter to our image 

which helps us extracting various features of our image. 

The image after applying gaussian blur looks like 

below. 

 

2. Gesture Classification: 

 Activation Function:We have used ReLu (Rectified 

Linear Unit) in each of the layers(convolutional as 

well as fully connected neurons).ReLu calculates 

max(x,0) for each input pixel. This adds nonlinearity 

to the formula and helps to learn more complicated 

features.It helps in removing the vanishing gradient 

problem and speeding up the training by reducing 

the computation time. 

 Pooling Layer: We apply Max pooling to the input 

image with a pool size of (2, 2) with relu activation 

function.This reduces the amount of parameters thus 

lessening the computation cost and reduces 

overfitting. 

 Dropout Layers: The problem of overfitting, where 

after training, the weights of the network are so 

tuned to the training examples they are given that 

the network doesn’t perform well when given new 

examples.This layer ‚drops out‛ a random set of 

activations in that layer by setting them to zero.The 

network should be able to provide the right 

classification or output for a specific example even if 

some of the activations are dropped out[5]. 

 Optimizer : We have used Adam optimizer for 

updating the model in response to the output of the 

loss function. Adam combines the advantages of two 

extensions of two stochastic gradient descent 

algorithms namely adaptive gradient 

algorithm(ADA GRAD) and root mean square 

propagation(RMSProp). 

 Final Layer: We are using two layers of algorithms to 

verify and predict symbols which are more similar to 

each other so that we can get us close as we can get 

to detect the symbol shown. In our testing we found 

that following symbols were not showing properly 

and were giving other symbols also : 1. For D : R and 

U 2. For U : D and R 3. For I : T, D, K and I 4. For S : M 

and N So to handle above cases we made three 

different classifiers for classifying these sets: 1. 

{D,R,U} 2. {T,K,D,I} 3. {S,M,N} 

 

3. Finger spelling sentence formation: 

 Implementation: Whenever the count of a letter 

detected exceeds a specific value and no other letter 

is close to it by a threshold we print the letter and 

add it to the current string(In our code we kept the 

value as 50 and difference threshold as 20). 

Otherwise we clear the current dictionary which has 

the count of detections of present symbol to avoid 

the probability of a wrong letter getting predicted. 

Whenever the count of a blank(plain background) 

detected exceeds a specific value and if the current 

buffer is empty no spaces are detected. In other case 

it predicts the end of word by printing a space and 

the current gets appended to the sentence below. 

  Autocorrect Feature: A python library Hunspell 

suggest is used to suggest correct alternatives for 

each (incorrect) input word and we display a set of 

words matching the current word in which the user 

can select a word to append it to the current 

sentence.This helps in reducing mistakes committed 

in spellings and assists in predicting complex words. 
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3. Training and Testing : 

We convert our input images(RGB) into grayscale and 

apply gaussian blur to remove unnecessary noise.We 

apply adaptive threshold to extract our hand from the 

background and resize our images to 128 x 128. 

We feed the input images after preprocessing to our 

model for training and testing after applying all the 

operations mentioned above.  

The prediction layer estimates how likely the image 

will fall under one of the classes. So the output is 

normalized between 0 and 1 and such that the sum of 

each values in each class sums to 1. We have achieved 

this using softmax function.  

At first the output of the prediction layer will be 

somewhat far from the actual value. To make it better 

we have trained the networks using labeled data. The 

cross-entropy is a performance measurement used in 

the classification. It is a continuous function which is 

positive at values which is not same as labeled value 

and is zero exactly when it is equal to the labeled value. 

Therefore we optimized the cross-entropy by 

minimizing it as close to zero. To do this in our network 

layer we adjust the weights of our neural networks. 

TensorFlow has an inbuilt function to calculate the cross 

entropy.  

As we have found out the cross entropy function, we 

have optimized it using Gradient Descent in fact with 

the best gradient descent optimizer is called Adam 

Optimizer. 

CONCLUSION 

In this report, a functional real time vision based 

american sign language recognition for D&M people 

have been developed for asl alphabets.We achieved 

final accuracy of 98.0% on our dataset. We are able to 

improve our prediction after implementing two layers 

of algorithms in which we verify and predict symbols 

which are more similar to each other. This way we are 

able to detect almost all the symbols provided that they 

are shown properly, there is no noise in the background 

and lighting is adequate. 

FUTURE SCOPE 

We are planning to achieve higher accuracy even in case 

of complex backgrounds by trying out various 

background subtraction algorithms. We are also 

thinking of improving the preprocessing to predict 

gestures in low light conditions with a higher accuracy. 
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