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Abstract— In  this result paper,  we  are  going  to  implement  

communication medium  between  deaf-dumb, physically 

impaired people and  a  normal  person  have always been a 

challenging task.  Sign language uses different means of 

expression for communication in everyday life. We  propose  

the  Devnagari sign  language recognition  system  which  

aims  to  eradicating  the  communication  barrier between 

them by developing a system in order to translate hand 

gesture into textual format without any requirement of special  

sign  language  interpreter.  This  paper  presents  a  translation  

system  using  manual  gestures  for  alphabets  in Devnagari  

sign language.  At first the objective is to develop a database 

for Devnagari sign language.  This sign language recognition 

system can also be useful for helping two people who know 

two different languages for the same problem. There are we 

used static hand gesture based sign language recognition for 

Deaf and Dump communication System. Many researchers 

use only single American Sign Language or Indian Sign 

Language for create their database. In this paper recent 

research of sign language are implemented based on a hand 

gesture based Devnagri Sign Language for recognize a Hindi 

character using hand gesture of Deaf-Dumb people. 
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I. INTRODUCTION 

Hand gesture recognition (HGR) plays a significant role in 

any sign language recognition (SLR). Number  of deaf and 

hearing  impaired  people  is  very large  in  India  as compared 

to  other  countries.  Each  country  has  a  defined sign 

language  which  is  used  for  communication  within their 

community. Researchers are working on various sign 

language recognition (SLR). In India, sign language varies 

from state to state like spoken languages, so researchers are 

also working on their native sign languages. In the same 

manner Indian people also use different sign languages for 

communication, one of which is Devnagari sign language. 

Devnagari sign language alphabets contain the vowels and 

consonants. When two people are communicating, the body 

language plays an important role in order to for their thoughts 

to be understood by another.  In the proposed system we are 

implementing the Devnagari sign language recognition.  This 

system is designed to recognize the Devnagari alphabets or 

signs which consist of consonants and vowels. When the hand 

gesture is recognized the systems will then generate voice and 

text of recognized gesture. Devnagari Sign Language 

Translation System using image histogram matching 

algorithm is proposed in this project for recognizing Devnagri 

Sign Language (DSL) characters, the steps of algorithm are 

Image capturing, image acquisition Image Pre-processing, 

hand gesture images feature extraction, edge detection of 

morphological images and histogram matching using svm 

classification. Image is captured in RGB color space using 

good quality web camera placed on top of the laptop. In the 

image pre-processing morphological operation like image 

blurring, image noise removing is done.  The next stage is 

feature extraction, in this the image histogram take the 

cropped images. In feature extraction stage, hand gesture 

image is extracted and then edge detection is done using 

canny edge detection. The gesture image histogram obtained 

in this stage is compared with the histogram of image in the 

Matlab training dataset and similarity factor is analysis and 

calculated. Perfect hand gesture image match is obtained for 

highest similarity factor.  

A. Objective 

Interactions between humans and computers are typically 

carried out using keyboards, mice and joysticks. In addition 

to being different from the natural human way of 

communicating, these tools do not provide enough flexibility 

for a number of applications such as manipulating objects in 

a virtual environment. In order to improve the human-

computer interaction, an automatic hand gesture recognition 

system could be used. Sign language recognition is the 

process by which gestures made by the user are automatically 

recognized in real-time by Matlab via a camera. Sign 

language recognition has gained popularity in recent years, 

and could become the future tool for humans to interact 

effectively with computers or virtual environments. 

II. STATIC DEVNAGRI SIGN LANGUAGE ALGORITHM 

The method consists of five steps which include image 

acquisition, image pre- processing, segmentation, feature 

extraction and classification. The basic architecture of this 

proposed hand gesture recognition technique system is shown 

below in Figure1. 

 
Fig. 1: General Architecture of hand gesture recognition 

system. 
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A. Image Capturing 

First step image capturing is the main step in the system of 

the Devnagri Hand Gesture Recognition System. The image 

is captured using a good quality 8 mega-pixel webcam. Image 

capturing can be done by different color space methods such 

as RGB through webcam. Our system uses the RGB color 

space model to capture the image. 

B. Image Acquisition 

In this paper, the hand gestures of Devnagri Sign Language 

alphabets were used for recognition purpose. With reference 

to [6], all the static hand gesture images were captured in real 

time with a good resolution using webcam and the data set 

was prepared. Which are shown in Figure 2. The images are 

captured by the webcam in real time without the projection of 

the arm of the person and were saved in .jpg or .png format. 

 
Fig. 2: hand gestures of Devnagri Sign Language alphabets 

All the gestures in the Devnagri Sign Language 

database are static in nature except the alphabets [5]. All the 

gestures in the Devnagri Sign Language database are static in 

nature except the alphabets ‘अ, ’आ and ‘क, ’ख‘. Since these 

two gestures involve movement of fingers, they remain out of 

range of study in this system and are not included in the 

dataset. 

C. Image Preprocessing 

Image Preprocessing is very much required task to be done in 

hand gesture based Devnagri sign language recognition 

system. We have taken a large database which is standard 

database in gesture recognition. We have taken total 20 signs 

each sign with 10 images. Preprocessing is applied to images, 

before we can extract features from hand gesture images. 

Image preprocessing have consist of two segmentations. 

1) Image Segmentation 

A very good image segmentation is needed to select an 

adequate threshold of gray level for extract hand from 

background .i.e. no part of hand should have background and 

the background also not have any part of hand. In general, the 

selection of an appropriate segmentation algorithm depends 

mostly on the type of images and its application. 

Thresholding are used to obtain a binary image from 

normalized gray scale image.  Global threshold techniques 

are used in this work for segmenting the region of hand from 

all input images, even though many threshold based 

techniques exists. Because of simple background, the 

threshold differentiates the foreground and background pixels 

quickly and easily and segmentation of the hand is done from 

the image. After segmentation, as a result the hand region 

would become white and the background would become 

black in the image. 

2) Morphological filtering 

As the segmented parts of the hand image still contains noise, 

erosion and dilation [12] based image morphological 

operations are performed on it. The smaller components less 

than 300 pixels are removed from the background of the 

image only the biggest connected component are present i.e., 

the hand retained in the image using labeling. Now, the 

labeled image used to filter for the noise removal. In image 

processing, noise reduction is performed on an image and it 

is the typical pre-processing step which is used to enhance the 

result of further processing such as detection of edge on an 

image. Median filter which is a kind of a non-linear filter used 

to remove noise. The median filter is applied for smoothen 

the hand image which is used for detection of edge in the next 

stage. A morphological filtering approach is applied based on 

sequence of dilation and erosion to get a closed, smooth and 

complete contour of the gesture. The conversion from gray 

scale to binary image is done using segmentation. So that only 

two object in image one is hand and other is background 

should present. Otsu algorithm [2] is also used for segmenting 

image from gray scale images to binary image consisting 

hand or background. After conversion it is important that 

there should no noise present in the image so we use 

morphological filter technique. Morphological techniques 

consist of four basic operations such as dilation, erosion, 

opening and closing. 

D. Canny Edge detection 

The Canny edge detection is an edge detection process that 

uses a multistage algorithm to detect a wide-range of edges in 

morphological filtered images. There are many edge 

detection processes in the image processing field and canny 

edge detector is one of the most effective detection 

techniques. It is able to perceive an extensive range of edges 

in a morphological filtered image. As it meets with an 

accurate the general criteria’s for image edge detection and 

the implementation process is quite being simple it has 

achieved well recognition for edge detection. 

E. Feature Extraction 

After the detection of the edges of the hand gesture image by 

using canny technique, the Histogram features based on the 

edge detections are extracted from the images. Feature vector 

is formed using centroid of hand gesture images given by (Cx, 

Cy) and area of static hand edge region given by between area. 
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Feature vectors of training images are stored in .mat 

database files of MATLAB and feature vector of input 

Devnagri hand gesture image are calculated at run time. 

F. SVM Classification 

Support Vector Machine (SVM) is applied for hand gesture 

images classification. The basic SVM scheme classifies input 
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pattern of gesture images to one of the two classes but multi 

class extension of SVM follows one to all differentiation to 

classify one class to all other classes. An input devnagri hand 

gesture image is to be assigned to one of the classes {अ, आ, 

इ, ई......}, where character is the label for alphabets. 

 
Fig. 3: SVM scheme Input pattern of [6] gesture images. 

The above technique is based on the static gesture 

recognition for the devnagri sign language [3]. Every hand 

gesture in the devnagri Sign Language database is static in 

nature except the some of the alphabets of the Hindi 

Alphabets. Since, the gestures involve the movement of 

fingers, so those alphabets are not included in the database. 

III. ALGORITHM 

A. Point Pattern Matching Algorithm 

Pattern recognition systems often require matching two sets 

of points in space. This is because the analyzed images are 

raster graphics or the extracted features are pixels subset of 

the original image. For this point pattern matching algorithm 

is the best solution. Point pattern matching algorithm 

provides a navel approach to achieve a matching of adequate 

quality in an efficient and robust manner. For hand gesture 

recognition of Devnagari sign, we used point pattern 

matching with SHIFT match algorithm. The flowchart of 

proposed algorithm is as shown in following figure. 

The working of point pattern matching algorithm is 

as follows: 

1) Take a test image 

2) Initialize the distRatio = 0.65 and threshold= 0.035 

3) Run the SHIFT match algorithm 

4) Key point matching starts its execution by running the 

threshold. It gets the key point matched between test and 

all 26 trained images. We get the validity ratio. 

5) Check that we got more than one result or not. 

6) If we get more than1 result then increment the SHIFT by 

0.05 and threshold by 0.005 and repeat the steps from 3 

to 5. 

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

 
Fig. 4: Flow Chart of Point Pattern Matching Algorithm 

B. SHIFT Match Algorithm 

During the test implementation, the point pattern matching 

algorithm is executed. In point pattern matching algorithm, 

SHIFT match algorithm [14] is executed for finding the 

matched Keypoints between two images. In SHIFT match 

algorithm, image1 and image2 are taken as a two images to 

match. For our case the first image is one of the database 

images and image2 is the input (query) image. distRatio is the 

parameter of SHIFT algorithm. In the original 

implementation, this parameter is set as a constant. For our 

algorithm's recursivity we made it a variable parameter and 

threshold is the threshold value for the MK-RoD algorithm. 

Here, for finding the shift keypoints of an image the 

function shift is called which finds the keypoints with the 

combination of image, description and location of given 

image. These terms are: 

1) Image(im): the image array in double format 

2) Descriptors (des): a K-by-128 matrix, where each row 

gives an invariant descriptor for one of the K key points. 

The descriptor is a vector of 128 values normalized to 

unit length. 

3) Locs (loc): K-by-4 matrix, in which each row has the 4 

values for a key point location (row, column, scale, 

orientation). The orientation is in the range [-PI, PI] 

radians. 

C. MK-RoD Algorithm 

For finding the validity ratio [13] MK-RoD algorithm is used. 

For example, figure 5 shows the two images for finding the 

validity ratio.  

 
Fig. 5: Representation of (a) Trained Database Image (b) 

Test Input Image with Key points 

 C - Denotes the center points 

 D - Denotes the distance mask 

 T - Denotes the No. of test image to match 

 M -Denotes the No. of Matched Points 1, 2, 3 are the key 

points. 

The procedure to find the Validity ratio of One 

Trained Database Image versus Test Input Image is as follows 

1) dT1  

M denotes the "# of Matched Points" 

2) dT1  

3) Ratios1 = [d11/dT1 d21/dT1 d31/dT1] 

4) Ratios2 = [d12/dT2 d22/dT2 d32/dT2] 

5) Distance Mask = abs [Ratios1 - Ratios2] < (MK-RoD 

Threshold Value) 

6) Valid Points = sum(Distance Mask) 

7) Validity Ratio = (# of valid Points) / (# of Matched 

Points) 

Once we got the validity ratio, mask the distances by 

taking the absolute which are below the algorithm's threshold. 

This operation is done in order to determine the similar 

pattern of 'the matched keypoints from the center of the 

matched keypoints'. The absolute of the difference of the 
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points which are below the given threshold are treated as 

valid matched keypoint. 

IV. TESTING AND IMPLEMENTATION OF THE SYSTEM 

In the system we design a customized GUI based model using 

of Matlab platform. We create a many functions in this GUI 

model. In this GUI have many buttons which is helps to user 

to easy handle this system. We have two ways for image 

acquisition processes. First is Image acquisition using 

Webcam of laptop or PC. Which capture the real time hand 

image of user. We need to take picture in dark back ground 

just like Blue and Black. Its helps to detection of front object 

in image. Second image acquisition way is image loading 

process where we can browse and choose image using just a 

one click. We can be load a database of Devnagari signs. Each 

word having their own sign. 

 
Fig. 6: Each Signs have their own character alphabets 

 
Fig. 7: A customized GUI model based on Matlab 

V. LIMITATIONS OF STATIC SIGN LANGUAGE OF SYSTEM 

In this system we required a webcam for input section. People 

needs to carry a webcam anywhere they go. Webcam needs a 

good quality resolution which will makes system costly. In 

this system we cannot be convert a large sign means that a 

expression of work like as “I want to drink a glass of water”. 

This system can converts a single sign to respective devnagri 

single character. 

VI. RESULTS AND DISCUSSION 

 
Fig. 8: Detection Rate of each Signs 

Result  and  analysis  shows  the  exact  working  and  the  

terms considered during the execution of the application or 

system after  the  completion. For the recognition of 

Devnagari sign language through offline is easy task for the 

user. The user is trained through the predefined database.  The 

snapshot given below gives the idea about how sign language 

recognition is done in offline mode. The backgrounds of input 

images have to be purely ‘black’ and the details of the content 

(palms, fingers) must be clear for accurate recognition of the 

Devnagari Sign Language. 

After getting the correct knowledge related to sign 

language user will be ready to work on the recognition of sign 

language through web-camera. During the recognition of sign 

language through good quality web-cam user needs to 

perform proper sign in front of the camera.  Better  results  

can  be  obtained  by  performing correct  and  accurate  signs  

done  by  the  signer  in  front  of  good quality webcam.   

VII. CONCLUSION 

Deaf sign users are totally depends on the sign language 

translator for communication. So they cannot be relying on 

the translator in each and every day. Also the cost of the 

translator is very high which difficult for each deaf sign user 

for every day. This system will help deaf sign user in 

improving their quality of life significantly. With the help of 

this system deaf person’s life is become easy and signer 

independent. The vocal people from society can also learn the 

sign language and contribute to communicate with the deaf 

people. The offline sign detection of sign language will be 

work based on the database which is already made by us. The 

system was designed for recognition of Devnagari sign 

language. And system was capable of handling static sign 

alphabets. We have tried to increase the sign recognition rate 

of the previous work. 
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