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Abstract 

 

Every day we see many people, who are facing illness like deaf, dumb etc. There are not as many 

technologies which help them to interact with each other. They face difficulty in interacting with others. Sign 

language is used by deaf and hard hearing people to communicate with others. Computer recognition of sign 

language deals from sign gesture acquisition and continues till text/speech generation. Sign gestures can be 

classified as static and dynamic. However static gesture recognition is simpler than dynamic gesture recognition 

but both recognition systems are important to the human community. Preprocessing was performed on the 

images with the help of label image tool, which then be served as the cleaned input. Tensor flow is used for 

training of images. Trained Model will then be stored to the ibm cloud and then we develop react app which 

will be used to capture real time images and request the model to recognize the images. This react app will 

serve as a tool for sign language detection. Tensor flow is used for training of image. ibm cloud is used for the 

storage of the trained model.  

 

Keywords: ASL recognition system, convolutional neural network (CNNs), classification, real time, tensor    

flow 

 

Introduction  

 

Sign language is a language that provides 

visual communication and allows individuals with 

hearing or speech impairments to communicate with 

each other or with other individuals in the community. 

According to the World Health Organization, the 

number of hearing-impaired individuals has recently 
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reached 400 million. For this reason, recent studies 

have been accelerated to make disabled people 

communicate more easily. If studies in the literature 

are examined, Basic Component Analysis is used in 

the extraction of the feature vector in work done by 

Mahmoud Zaki and Samir Shaheen in 2011 and 

Hidden-Markov Model is used as the classifier . In the 

study conducted by Ching Hua et al. In 2014, motion 

sensors were used for feature extraction and k-NN 

and Support Vector Machine (SVM) for 

classification.  

 

In 2015, Cao et al. used the depth comparison 

feature of Microsoft Kinect to obtain feature vectors 

and used the random forest and constrained link angle 

algorithm to classify the obtained vectors . K-Nearest 

Neighbors (k-NN) Classifier was used in American 

Sign language recognition by Dewinta Aryanie and 

Yaya Heriadi in 2015 . In the study made by Jin et al. 

In 2016, Speeded Up Robust Feature (SURF) 

algorithm for feature extraction and SVM as classifier 

were used . 

 

There are many different sign languages for 

every language in the world. There are over two 

hundred languages in utilize around the world today 

such as the Chinese, Spanish, Irish, British, and 

American Sign Language (ASL), which is the most 

common sign language in the world. of thousands of 

words, including very alike hands poses, in addition 

to similarities between some signs. It is necessary to 

find another way to make communication possible 

between the majority of hearing communities and the 

deaf community. 

Automatic ASL recognition system is a new 

way of understanding the meaning of deaf signs 

without needing the help of expert. 

This sign language recognition system helps 

all people to understand sign language easily and also 

they can train the model according to their personal 

choice also it shows result with more accuracy as 

compared to previously created models for the same. 
There are many different sign languages for every 
language in the world. There are over two hundred 

languages in utilize around the world today such as the 

Chinese, Spanish, Irish, British, and American Sign 

Language (ASL), which is the most common sign 
language in the world. of thousands of words, including 

very alike hands poses, in addition to similarities between 

some signs. It is necessary to find another way to make 
communication possible between the majority of hearing 

communities and the deaf community. Automatic ASL 

recognition system is a new way of understanding the 

meaning of deaf signs without needing the help of expert. 

 This technique can be used to translate 

signs into sounds or texts based on the users‟ needs. 

Signs recognition system is still a difficult problem. 

Many researchers have tried hard to solve this 

problem because it requires the detection and 

recognition of the required information hands poses 

and hands movements. 

 

        The static gestures-based system is still difficult 

due to visual similarities in different signs. For 

example, the letters N and M appear to be identical, 

and are just distinguishable by the situation of the 

thumb. Likewise, there are enormous variations 

depending on the viewpoint of the camera. The 

advantages of a deep learning with CNNs were 

employed to solve this problem and achieve a real 

time and accurate sign fingerspelling recognition 

model. 

 

           In this article, an attempt was made to design a 

real-time and high performance translator for those 

who do not know the sign language. This study 

proposes a CNN (Convolutional Neural Network) 

structure for feature extraction and classifier, and then 

the hand locating process was applied to construct the 

real-time system. 
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                     Literature Survey 

            

             Real Time Detection And Recognition Of 

Indian And American Sign Language Using Sift: 

Author proposed a real time vision based system for 

hand gesture recognition for human computer 

interaction in many applications.  

              

            The system can recognize 35 different hand 

gestures given by Indian and American Sign Language 

or ISL and ASL at faster rate with virtuous accuracy. 

RGB-to-GRAY segmentation technique was used to 

minimize the chances of false detection. Authors 

proposed a method of improvised. 

             

            Most of the research papers studied focused on 

fingerspelling hand     gesture detection because of the 

computational restraints of training and pre-processing 

video datasets and image datasets.  

             

             The second challenge faced was the pre-

processing of videos and images for recognition and 

building a recognition system that performs with both 

accuracy and efficiency. Complex algorithms were too 

computationally expensive and could not be used for 

daily use.   

             

            In this paper authors presented a   scheme using 

a databasedriven hand gesture recognition based upon 

skin color model approach and thresholding approach 

along with an effective template matching with can be 

effectively used for human robotics applications and 

similar other applications.. Initially, hand region is 

segmented by applying skin color model in YCbCr 

color space. In the next stage thresholding is applied to 

separate foreground and background 
 
Image Preprocessing 

  

Image processing is a method for 

performing various operations on a picture, to 

create an enhanced image and/or to extract some 

useful information from input information. It is a 

kind of signal during which input is a picture and 

output could be a picture or characteristics/features 

related to that picture. 

Image preprocessing 

 

 

LabelImg tool  

 
LabelImg is a graphical image annotation tool 

and label object bounding boxes in images. It is 
a free, open source tool for graphically labeling 
images. It's written in Python and uses QT for its 
graphical interface. It's an easy, free way to label a 
few hundred images to try out your next object 
detection project.  
 

It is written in Python and uses Qt for its 
graphical interface. Annotations are saved as XML 
files in PASCAL VOC format, the format used 
by ImageNet. Besides, it also supports YOLO and 
CreateML formats. This tool is used here for image 
processing and training of model. 
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Methodology 

System architecture 

          In this research, a real-time ASL fingerspelling 

recognition was built with CNNs algorithm using 

real colouring images. It comprised a total of 26 

alphabets, including J and Z, in addition to two 

classes for space and delete. This system was divided 

into three phases, and the first phase represents the 

collection of data. The methods of Hand-Gesture 

recognition explored by this research required a large 

dataset for training, so it has been decided to build 

new datasets that included a wider variety of features 

such as different lightings, different skin tones, 

different backgrounds, and a wide variety of 

situations. The second phase was a multi-class 

recognition with CNN, while the last phase was the 

writing system, which represented the 

communication between the computer and the user. 

This system facilitates the communication between 

the majority of hearing communities and the deaf 

community. It is an input system that uses a PC 

camera. 

Convolutional Neural Network  

Traditionally in regognition systems, a 

classifier structure follows image processing and 

morphological processing and morphological process 

units. With the use of deep learning methods, it has 

become possible to classify in high performance by 

the minimum number of image processing and 

morphological processing steps. In this paper, 

convolutional neural network is used as a fine 

classifier with Tensorflow and Keras libraries in 

Python. These libraries work efficiently on powerful 

modern GPUs (Graphics Processing Units) that 

allows doing much faster computation and training. In 

recent years, CNN based classifications and 

researches are very popular and have proven to be 

successful in areas like image classification and 

recognition. Rectified Linear Unit (ReLu) is used as 

activation function, which makes converge much 

faster while still presents good quality 

 

 

 Dataset will be augmented to include a greater 

number of images for our training. In this step 

of data augmentation, we will rotate and flip 

each of the images in our dataset. 

 Visualization of total images in the data set will 

be done. 

 We divide our data into the training set which 

will contain the images on which the CNN 

model will be trained, and the test set with the 

images on which our model will be tested. And 

then we will build our Sequential CNN model 

with various layers such as Conv2D, 

MaxPooling2D, Flatten, Dropout and Dense. 

 We will fit images in the training set using 

Kera‟s library. 

 We will be using the Haar Feature-based 

Cascade Classifiers for detecting the features 

of the face. This cascade classifier is designed 

by OpenCV to detect the frontal face by 

training thousands of images for a better 

accuracy and good results. 

 In the last step, we will use the OpenCV library 

to run an infinite loop to use our web camera in 

which we detect the face using the Cascade 

Classifier. The resulting model will predict the 
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possibility of each of the two classes ([without 

mask, and with mask]). If the probability of a 

masked face is higher, the model will highlight 

it with green box and if probability of 

unmasked face is detected higher, a red box 

will be used to highlight the results in the live 

camera. 

 

IBM Cloud  
 

IBM offers three hardware platforms for cloud 

computing. These platforms offer built-in support 

for virtualization. For virtualization IBM offers 

IBM Websphere application infrastructure that 

supports programming models and open standards for 

virtualization. 

 

The management layer of the IBM cloud 

framework includes IBM Tivoli middleware 

Management tools provide capabilities to regulate 

images with automated provisioning and de-

provisioning, monitor operations and meter usage 

while tracking costs and allocating billing. The last 

layer of the framework provides integrated workload 

tools.Workloads for cloud computing are services or 

instances of code that can be executed to meet 

specific business needs IBM offers tools for cloud 

based collaboration, development and test, application 

development, analytics, business-to-business 

integration, and security. 

 

The trained model is then uploaded on the IBM 

cloud which is then used as an API in our react web 

app to predict the sign in real time.  

 

Algorithm used and CNN 

 

 Convolutional neural network (CNN) is a type of 

deep learning model for processing data that has a 

grid pattern, such as images, which is then further 

used in images recognition, images classifications, 

objects detections, recognition faces etc. 

 During this proposed method, the sign language 

detection model is made using the TensorFlow 

and Keras libraries. this enables the user to form 

the new layers for the model step by step. The 

different layers used for our CNN model is 

described below. 

 The primary layer is that the Conv2D layer with 

100 filters and therefore the filter size or the 

kernel size of 3X3. ReLu function stands for 

Rectified long measure which may output the 

input directly if is positive, otherwise, it'll output 

zero. 

 Subsequent layer is again a Conv2D layer with 

another 100 filters of an equivalent filter size 3X3. 

 And in the next step, we use the Flatten () layer to 

flatten all the layers into one 1D layer. 

 After the Flatten layer, the Dropout (0.5) layer is 

used to stop the model from overfitting. 

 

The SoftMax function outputs a vector which can 

represent the probability distributions of every of the 

input units. 

 

Fig. CNN working diagram 

Result 

 

This model aims to demonstrate the future 

uses of the system, so tests are administered using the 
recall       metrics,       Precision, and        therefore  
the corresponding macro average and weighted 

average the  target of  using  these  metrics  is to 
gauge the model under various conditions. Recall and 

precision indicate the  power of  the  model to 
properly detect true positives. Recall also considers 

the    false     negatives     detected, and     therefore 
the precision of the false positives detected by the 

model 
 

A real-time ASL fingerspelling recognition 
with a CNN algorithm using real colouring images 
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from a PC camera was introduced. In this paper, deaf 
signs are translated into text statements to help 

creating a writing system that can be used as an input 
system for a computer using any computer camera. 
This system showed good results by taking advantage 

of a deep learning technique. This section discusses 
all the results that were obtained from the experiment. 

CNNs were used as the recognition system, in which 
each ASL sign was represented as an individual 

category. 
 

During a successful execution of the program, 
an accuracy of 99.88% was obtained using Deep 

Supervised Learning CNN. The model calculated the 
accuracy percentage and plotted the data in the 
accuracy vs epoch plot, and results were tested and 

found accurate as well. During the successful run, 
expected class matched with the  correct class, 

showing that  the  model  worked. 
 

Given images shows the results given by our model 
 

 

 
 

 

 

 
 

 

 
 

 
 

 

 

                                                                                 Fig. Training loss and accuracy on American Sign Language 
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Video processing 

 For the future upgrades, this technique could be used 

on smart      sensors where Cloud services could be 

used collect  multimedia data. There could also be 

work done in developing mobile phone-based 

application which would be very handy. 
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