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Abstract— Sign language is the most significant 

methodology that is used for communication between 

hearing and speech impaired people to the normal people 

present in the rest of the world. Generally the people who 

cannot talk, they uses sign language as a communication 

medium. They always find difficulty in communicating with 

others who don’t known sign language. The aim of this 

project is to remove this barrier and to help these impaired 

people for their better communication. This project is based 

on the necessity of developing a software tool that can 

convert sign language into speech. This will help in 

communication taking place between the mute societies with 

the other over-all public. In this project, web camera is used 

for capturing the hand gesture performed by the impaired 

people which converts the hand gesture to an image. Mute 

people can perform different hand gesture and that will be 

transformed into speech so that normal people can 

understand their manifestation. Sign language is the 

language used by dumb people and it is a communication 

ability that uses signs instead of sound to deliver meaning 

instantaneously. In our project different Hand shapes, 

orientations and movement of the fingers forms a different 

signs and that is expressed fluidly in a speech. Signs are 

used to converse words and sentences to viewers. A various 

hand gestures made in a sign language, are particular 

movements of the hands with a specific shapes made by 

fingers. A sign language typically delivers sign for complete 

words. It also provides signs for different letters to make 

words that don’t have equivalent sign in the sign language 

library. And also different numbers can be indicated by 

different signs of hand and fingers. In this project matlab 

software plays the major role, a camera is used to capture 

the hand gesture and it is processed into the matlab software 

and after processing equivalent audible sound is given at 

output. Different resolution camera can be used for better 

results. It is better to use a 3 to 5 megapixel camera because 

if we use lower resolution camera then it will create a 

distorted image that cannot be recognised easily, and if we 

use very high resolution camera then it produced a large size 

image that will take more time to process. So we are in 

process of evolving a prototype using this method to ease 

the communication between dumb people and normal 

people. 
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I. INTRODUCTION 

Gestures are expressive, meaningful body parts motions. 

Understanding of human gestures such as hand movements 

and finger curves, using mathematical algorithms is done 

using gesture recognition system. Gesture recognition is also 

important for emerging alternative human-computer 

interface. It enables human to interface with machine in a 

more usual way.  

Some commercial systems using gesture 

recognition are already available, but there is much possible 

ways for the technology to develop. Our assertion is that 

machines can also be programmed to interpret gestures 

made in any frame of orientation, by automatically setting 

the coordinate scheme as performed by human brains. This 

would allow the machine to well understand and interpret 

gestures, somewhat like the human brain does. Sign 

language gestures are considered as the most structured sets 

of gesture. In sign language, each gesture has an assigned 

meaning (or meanings). Our focus is on Indian Sign 

Language (ISL) which comes under organisation of ISLRTC 

(Indian Sign Language Research & Training Centre). ISL is 

the language of choice for most impaired people in India, 

like in America they are using ASL language (i.e. American 

Sign Language). The main issue behind the creation of ISL 

is to allow deaf people interconnect with usual people and 

also with each other. ISL consists of approximately 5000 

gestures as like in the ASL (American Sign Language) of 

common words with finger indication which are used to 

communicate suitable nouns. Finger spelling can be 

executed also by one hand. By using our both hands we can 

easily indicate 36 gestures, 26 letters of the alphabets and 10 

digits and many more. 

 
Fig. 1: Setup of my proposed system. 

There are various types of systems and methods 

available for sign languages recognition. Our approach is 

strong and well-organized for static gesture recognition of 

ISL and translating them into the equivalent audible voice. 

We used pattern recognition system with SIFT to recognize 

hand gestures in ISL, because it is fast and simple. Pattern 

recognition is the consignment of some output value to a 

given input value, according to the key-points obtained by 

SIFT algorithm. Proposed point pattern matching algorithm 

catches the matching points between test and input images. 

By using this method we can recognize gestures with open 

as well as closed fingers more efficiently. In recognition 

process, the input image is checked for matching points with 

the images present in database in one by one order, and if 

matching occurs the equivalent voice is given out at the 

output as shown in Fig.1.  

II. PROPOSED SYSTEM 

Our proposed, gesture recognition system recognizes 36 

static ISL hand gestures in real time and translate them into 

equivalent speeches. It captures hand gesture images from 
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webcam and performs operation based on the different type 

of patterns. Key-points of the image means, the points lying 

on the higher contrast region are calculated and matched by 

point pattern matching algorithm (PPM Algorithm). After 

investigating the raw figures based on a certain purposes and 

methods, we can do actions such as classification of 

different patterns and key points. This hand gesture 

recognition system consist of point pattern matching and 

SIFT algorithm for recognizing hand gesture for ISL signs, 

because it is the one of fast and simple approach. Point 

pattern matching is the consignment of some sort of output 

value to the given input value. According to some specific 

algorithm used in the SIFT, this consignment is done. It 

searches for exact matches of the input image features with 

the before saved image in the database of system. 

 
Fig. 2: Basic block diagram of proposed system. 

As shown in Fig. 2 above, first we have to take an 

images by using webcam or images from database. Then 

these images has to go from a SIFT Transformation. This 

transformation concept will find key-points of that particular 

image into featured vectors. And then it will be compared 

with other feature vectors of database images of ISL hand 

gestures that are stored. For matching our input image and 

database image we will use Point Pattern Matching 

Algorithm. Hand Gesture Recognition system is developed 

by using both the algorithms i.e. SIFT algorithm and point 

pattern matching algorithm together. 

III. IMPLEMENTATION 

Implementation of Point Pattern Matching Algorithm (PPM 

Algorithm) and SIFT Algorithm. 

A. Point Pattern Matching Algorithm 

The working of point pattern matching algorithm is as 
follows:  

1) Take a test image   
2) Pre-process the test image.   
3) Initialize the distRatio = 0.55 and threshold= 0.040   
4) Run the SHIFT match algorithm  
5) Key point matching starts its execution by running 

the threshold. It gets the key point matched 
between test and all 36 trained images. We get the 
validity ratio.   

6) Check that we got more than one result or not.  
7) If we get more than1 result then increment the 

SHIFT distRatio by 0.05 and threshold by 0.005 
and repeat the steps from 4 to 7.  

8) If we get only one result then display the result. 

 
Fig. 3: Flow Chart of PPM Algorithm. 

B. SIFT Algorithm 

For any taken image, points of interest of the object in that 

training image can be extracted to give the "feature 

description" of the object in that image. This “feature 

description”, extracted from a training image is then used to 

locate and identify the object in the test image, having many 

other different objects. For accurate and reliable recognition, 

the features extracted from the training image must be 

detectable, even when changes are seen in image noise, 

scale, and illumination. SIFT algorithm detects and uses a 

larger number of features in the input considered images, 

which will reduces the influence of the errors caused by 

these general variations in the average errors with all the 

feature matching errors. 

 
Fig 4: Hand Signs Recognition System using SIFT & Point 

pattern Algorithm. 

The SIFT algorithm consists of following steps: 

1) Forming a scale space.  

2) Log Approximation  

3) Finding key-points  

4) Get all the bad key points and remove it. (Edges 

and low contrast regions)  

5) Assigning a placement to the key-points.  

6) Generate SIFT key point features.  

During the test implementation, the point pattern 

matching algorithm uses the SIFT algorithm to find the key-

points of the images. These key-points are the Scale 

invariant features located near the high contrast regions of 

the image that can be used to distinguish them. In the 

operation of SIFT algorithm the two images are taken as 
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input and then there are matched with each other. Here the 

two images considered for input is taken, one from our 

database and other from the camera. While performing the 

SIFT algorithm the main parameter considered is known as 

distRatio. When we are using this parameter for the 

implementation of original model then this parameter value 

is set as a constant. But as per our algorithm determination 

we have considered this parameter as a variable parameter 

and it is used as threshold value for our algorithms. Here, 

for finding the shift key-points of an image the function sift 

is called which finds the key-points with the combination of 

image description and location of given image. 
These terms are: 

 Image(img): the image in double  array format. 

 Descriptors (desc): a D-by-128 matrix, where, each 
and every row provides us an invariant descriptor for 
the D key-points. The descriptor is a vector of 128 
values normalized to unit length.  

 Locs (loc): D-by-4 matrix, in that each of the row 
consists the 4 values for the key-point location (row, 
column, scale, orientation). The orientation is in the 
range [-PI, PI] radians. 

IV. EXPERIMENTS AND RESULTS 

For testing this proposed system, Image database is used for 
train and test the system. These images used for testing, are 
captured by the camera and saved in “jpg” format in 
database. For experimental execution of proposed system 
we take 10 ISL signs as an input query signs. For the input 
purpose 10 different hand signs are considered that to be 
performed infront of camera as A, C, E, and L and 1, 3, 5 
and 9 and other signs can be added using both hands as 
shown in Table I at no. 11. For implementing this method, 
we used MATLAB programming. By using image 
processing toolbox we perform the SIFT transformation, 
feature vector processes on images. These feature vectors 
are matched by point pattern matching algorithm to find the 
image similar to the test image. Then proposed method is 
applied on input taken images. The recognized result is then 
displayed as output with the particular word pronunciation. 
For each and every image in database we have linked one 
text “word”. 

That can be modified as per the user requirements.  
The first experiment considers the complete data 

set of 36 ISL signs, 26 alphabets and 10 numbers. Testing of 
one signs of each type was performed which resulted into 
81.7% recognition and 9.23% false rejection rate. The 
database used for the experiments is created at the time of 
training. 

The plot of the result obtained by testing images of 
three sets with different size for the alphabet gestures A, C, 
E and L and Numeric gestures 1, 3, 5 and 9 is given in Fig 
5. It shows that some gestures have higher recognition rates. 
The recognition rates are irrespective of the test data set 
size. 

Template matching algorithm, Principal 
Component as well as point pattern matching algorithm 
performs HGR in real time for this dataset. Experiments 
were performed on a test set for all three methods.  

V. CONCLUSION 

Hand Gesture Recognition System recognizes all the static 

symbols of  Indian Sign Language successfully by using 

point pattern matching algorithm with SIFT. This algorithm 

can recognize gestures having open as well as closed fingers 

more effectively. So it provides the simple and novel way to 

recognize the ISL signs and convert it to speech. Hand 

gesture recognition system using point pattern matching 

algorithm and SIFT for feature extraction works in real time. 

Recognition rates of alphabet A (93.3%) and number 

5(100%) are high compared to alphabet P and Numbers 6 

and 9. It has higher recognition rate compared to template 

matching. It can overcome effects of the environmental 

factors like scaling, orientation, illumination& viewpoint 

that affect the recognition rate which is not the case with 

PCA or Template Matching. It is also observed that some 

gestures that are similar to other gestures like gesture C and 

O or P and H of ASL can be recognized efficiently if high 

quality camera is used for capturing images. 
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Fig. 5: Table of Signs and Indication 
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