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Abstract - Very few people understand sign language. More- over, contrary to popular belief, it is not an international 
language. Therefore, people who are physically impaired always face problem in communication with the society.  A good 
way to help this community is with the help of Sign Language Interpretation System. But for people who are not well-versed 
with Sign Language, it is difficult for them to communicate without an interpreter. Thus, our main aim in this project is to 
develop an interpreter which will be useful for both physically impaired and normal people to communicate with each other 
by converting hand gesture to text and then text to speech. Hand gesture is a subset of Sign Language Interpretation system, 
which uses hand signs to recognize alphabets of the spoken or written language. This project includes the recognition of all 

the English Alphabets (A-Z) and Numbers (0-9) using the American Sign Language (ASL) system. This system can easily 
communicate by providing an interface between the physically impaired and normal people using American Sign Language 
(ASL). In this interpreter, we are inculcating SIFT algorithm for Image Processing and a few Artificial Intelligence 
techniques such as Deep Learning algorithms. 
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I. INTRODUCTION 

 
Sign language is an effective way to fill the void 

between hearing impaired people and society, the 

communication is through hand/arm gestures which 

will be taken as input by the system thereby giving 

effective results with the help of interpreter.In the 

recent years, it has been observed that there has been 

an increased research interest in interaction and 

intelligent computing. In the present day framework, 

computers have become a key element of our society 

for interaction. We use hand gesture as it is a 

convenient mode for communication between normal 

human and human with hearing problems.A Sign 
Language (SL) is the natural way of communication 

of deaf community. About 360 million people 

worldwide having hearing problem (about 5%). In 

recent survey of Indian Pediatrics 4 out of 1000 

children born in India have hearing problem. The 

well-known sign languages are namely: 

 American Sign Language (ASL) 

 Israeli Sign Language 

 Indian Sign Language (ISL) 

 Pakistani Sign language 

 South Korean Sign Language 

 Taiwan Sign Language and so on 

 

Amongst these the most commonly used sign 

language is American Sign Language (ASL). The 

numbers and alphabets in American Sign Language is 

given as below: 

 
Fig 1: Numbers of American Sign Language 

 
Fig 2: Alphabets of American Sign Language 

 

II. EXISTING SYSTEM 

 

The current sign language interpreter is glove-based 

recognition system which is inefficient and 

expensive. The data to the system is given through 

gloves wherein failure of any one sensor will result in 

the failure of entire system. Also, the glove for 

recognition being hardware is expensive which is not 
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affordable for every physically impaired. The current 

software which recognizes the sign language lacks in 
speed for processing the data from the dataset. 

 

III. DESIGN DETAILS 

 

A. Recognition: 

An important phase of sign language recognition 

system is the extraction of features that uniquely 

identifies the gesture given as input. It is important to 

identify the appropriate sign language in order to 

avoid errors in detection of the gesture. Analyzing the 

region used for feature extraction is one of the main 

issue. Therefore, some prefer dividing the images into 
small intervals, called pixels, from each which a local 

feature vector is extracted and some prefers to extract 

global statics from the whole speech. 

 

B. Sign Language Recognition Using CNN 

For classification, CNN uses the following steps: 

Step I: Initially it extracts low-level features like 

edges and corners. 

Step II: After the extraction of edges and corners, 

high-level layers extract high-level features for the 

process of 3D convolution in CNNs. 
Step III: It starts from the top-left corner of input 

wherein each kernel is moved from left to right. 

Step IV: After reaching the top right corner, kernel is 

moved one element downward, and then again kernel 

is moved from left to right, considering one element 

at a time. 

Step V: This process is repeatedly done until the 

process reaches the bottom-right corner. 

 

C. Training Phase 

 On obtaining the input, individual image is 

pre-processed. 

 Pre-processing filters are used to assure that 

there is no unwanted information. 

 Using CNN, the processed images that are 

extracted are stored in the database 

associated with that sign. 

 Same procedure is followed for all the signs 

which are given as input and the set of 

output is prepared. 

 

D. Test Phase 

 The workflow of testing sequence can be 
outlined as below: 

 The input image is extracted. 

 The images are pre-processed in order to get 

the Processed image as similar to that in 

training sequence. 

 After obtaining the Processed image in 

testing, the images are matched with the 

previously maintained database. 

 

The difference between them is measured depending 

feature. On finding the nearest match, the image is 

recognized as that particular sign and corresponding 

output is flashed on the screen. 

 

IV.PROCEDURE 

 

Step I: Camera is used to detect the hand gesture 

which will be input to the system. 

Step II: HSV (Hue, saturation, Value) colour scheme 

is used to detect the skin color and skin pixels. 

By setting upper and lower bound values 

Step III: Contour extraction is used to extract the 

information about the shape of input. Correct 

extraction of the contour will produce more accurate 

features which will increase the chances of correctly 

classifying the given pattern. 

Step IV: Digital images are prone to various types of 

noise. For the removal of noise we will be using 

different types of filtering process such as Linear 

Filtering, Median Filtering and Average Filtering. 

After using such filtering techniques our image will 
be noise and error free. 
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Step V: Convex Hull 

gives us the Outer 
green line around the 

hand. 

Convexity Defects 

find Holes in 

difference between 

convex hull & hand. 

 

STEP VI: Gesture 

will be recognized 

from the dataset and 

final output will be 

displayed to the user. 
 

V. PROPOSED METHODOLODY 

 

The original idea of American Sign Language 

Interpreter was based on glove-based hardware 

system. In this system sensors used in the hardware 

development were expensive. And therefore our 

proposed system is software based having a real 

world representation. It takes real time input from 

camera. Our project is based on Machine Learning 

and Artificial Intelligence and we are using CNN 
algorithm which is most efficient for this project. Our 

project is also cost-efficient since it is software based. 

The variations in signs is efficiently characterized by 

the sign language recognition system. For the 

performance of classification it is necessary that a 

proper recognition techniques are used. Regular 

neural network only allows vectors as inputs whereas 

CNN allows 2 or 3-dimensional array as input. 

 

 
 

1. Image Acquisition 

Image acquisition process starts with capturing an 
image during runtime through camera and while 

doing these process it will store these images in 

directory. The captured image will get compared with 

the existing image stored in directory using SIFT 

algorithm and then it will provide the required 

gestured image which we needed. The images are 

captured using web cam through OPENCV and then 

capturing these image through frames per second, 

These image will be stored in another directory and 

then comparison is made between recently captured 

image and images already stored in directory. 

2. Feature Extraction 

An extracted object can have many features, these 

features provide description of the object. In a similar 

way SIFT gives us set of features of an object which 

are not affected by various complications that are 

faced in other methods, such as object scaling and 

rotation. SIFT approach, generates features of image 

by taking a picture and transforming it into a “big 

collection of local feature vectors”. Hence, with the 

help of SIFT, feature vectors never changes to any of 

the transformations of the image. 

3. Orientation Detection 

In this, we will take the input of hand movement in 

any of the form or any orientation, the gesture will be 

detected by the desired section of feature extraction 

as the SIFT algorithm also has a unique feature which 

includes orientation assignment procedure. 

4. Gesture Recognition 

When the whole process is completed, the input will 

be then converted into its recognized character or 

alphabet from the gesture which might be helpful to 

be understood in layman‟s language. The following 

process will contain passing of 26 character of 
alphabets and the numbers from 0-9, this will finally 

give us the desired output by displaying the text. 

5. Text to Speech 

When the character is selected based on the input of 

the user‟s sign language, the alphabet is converted 

into first text and then to the speech using speech 

conversion and the output is displayed. 

 

VI. FUTURE SCOPE 

 

Sign language uses lots of gestures so that it looks 
like a movement language which consists of a series 

of hands and arms motion. There are different 

standards for sign languages for different countries. 

Also to be noted that some unknown words are 

translated by simply showing gestures for each 

alphabet in the word. In addition, sign language also 

includes specific gestures to each alphabet in English 

dictionary and for each number between 0 and 9. 

Based on these sign languages are made up of two 

groups, namely static gesture and dynamic gesture. 

Static gesture is used for alphabet and number 

representation, whereas dynamic gesture is used for 
specific concepts. Dynamic also include words, 

sentences etc. Static gesture consists of poses of hand, 

whereas latter include motion of hands, head or both. 

Sign language is a visual language and consists of 3 

major components, such as finger-spelling, word 

level sign vocabulary and Non-manual features. 

Finger-spelling is used to spell words letter by letter 

whereas latter is keyword based. But the design of a 

sign language translator is quite challenging despite 

of many research efforts during the last few decades. 

It requires the understanding of combination of multi-
modal information such as hand pose and movement, 

facial expression, and human body posture. 

Moreover, even same signs have significantly 

different appearances for different signers and 

different viewpoints. This work focuses on the 

creation of a static sign language translator by using 

Convolutional Neural Network. 

 

VII. CONCLUSION 

 

Thus, Our Proposed system would be helpful for the 

physically impaired. Also using Artificial Intelligence 
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and Image Recognition we are able to convert the 

hand gesture input into text and then into speech. 
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