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Abstract- Communication between deaf-mute and a normal person is a challenging job. The Sign Language is a method to 
communicate with deaf-dumb people. The goal of the work is to design and implement a real time Sign Language 
Recognition system, to recognize 26 alphabets from Universal English Sign Language using MATLAB . The proposed 
scheme consists of five modules: image acquisition, pre-processing and segmentation, feature extraction, sign recognition 
and voice conversion. The Database is created and developed, for training and testing phases.   The hand signs of the 
alphabets are acquired, transformed using Contourlet Transform[1] and   features were extracted, then they are classified and 
recognized using KNN classifier[3][4] and are stored in a file, finally the file content is converted into audio using the 
external - software program. This work enables deaf-mute people to communicate with non-signing people without the 
demand of an interpreter. 
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I. INTRODUCTION 
 
Dumb people are usually deprived of normal 
communication with other people in the society. It 
has been observed that they find it really difficult at 
times to interact with normal people with their 
gestures, as only a very few of those are recognized 
by most people. Since people with hearing 
impairment or deaf people cannot talk like normal 
people so they have to depend on some sort of visual 
communication in most of the time. And hence, sign 
language was evolved. Sign Language became the 
principal substance of communication in the deaf and 
dumb community. 
As like any other language it has also got grammar 
and vocabulary but uses visual modality for 
exchanging information. The trouble arises when 
dumb or deaf people try to express themselves to 
normal people with the aid of these sign language 
grammars. This is because normal people are usually 
unaware of these grammars. As a result it has been 
seen that communication of a dumb person are only 
limited within his/her family or his/her deaf-dumb 
community. 
The study described in this project is with an 
intention to produce a system that helps deaf-mute 
people by using sign language recognition into text 

with static palm side of right hand images. This 
project uses contourlet transform[1] for feature 
extraction and KNN classifier[3][4] is used for sign 
recognition and classifying according to the sign 
gesture viewed. In this paper, we take up one of the 
social challenges to give the mass, a futuristic 
solution to deaf and dumb people communicating 
with normal human beings. 
Hence the aim of this task is to prepare an intelligent 
system which can work as a translator between the 
sign language and the spoken language dynamically, 
and can get the communication between people with 
hearing impairment and normal people both effective 
and effective. The signals are stated in terms of voice 
and text for showing. 
 
II. SYSTEM DESCRIPTION 
 
Block diagram of the proposed scheme is presented 
in the Fig.1. Here the system takes the input hand 
gestures through web camera in the uniform black 
background. 
In this proposed method, 26 combinations of Indian 
sign are developed by using right hand stored in 
training data base. Pre-processing is done on these 
captured input gestures. 

 
Fig.1 Block Diagram of Sign language recognition system 
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Then the segmentation of hands is carried out to 
separate object and the  background. The segmented 
hand image is represented using certain features. 
These features are used for gesture recognition using 
the  Contourlet  transform algorithm which gives 
optimizedresults. The result obtained IS converted 
into corresponding text and voice form. 
 
The sign recognition procedure includes four major 
steps. 
They are a) Data Acquisition b) Pre-processing and 
segmentation c) Feature extraction d) Sign 
recognition and e) Sign to text, voice conversion. 
 
A. DATA ACQUISITION: 
To achieve a high accuracy for sign recognition in 
Sign language recognition system we use 520 images, 
20 each of the 26 signs are used. These 520 images 
are included in training and testing database. The 
images are captured at a resolution of 380 x 420 
pixels. The runtime images for test phase are captured 
using web cameras. The images are captured in white 
background so as to avoid illumination effects. The 
images are captured at a specified distance (typically 
l.5 - 2 ft) between camera and signer. The distance is 
adjusted by the signer to get the required image 
clarity. 
 
B. IMAGE PREPROCESSING AND 

SEGMENTATION: 
Preprocessing consist image acquisition, 
segmentation and morphological filtering methods. 
Then the Segmentation of hands is carried out to 
separate object and the background. Otsu algorithm is 
used for segmentation purpose. 
The segmented hand image is represented certain 
features. 
These features are further used for gesture 
recognition Morphological filtering techniques are 
used to remove noises from images so that we can get 
a smooth contour. The preprocessing operation is 
done on the stored database. 
 
C. FEATURE EXTRACTION: 
Feature extraction is a method of reducing 
datadimensionality by encoding related information 
in a compressed representation and removing less 
discriminative data. Feature extraction is vital to 
gesture recognition performance. Therefore, the 
selection of which features to deal with and the 
extraction method are probably the most  
significant design decisions in hand motion and 
gesture recognition development.  
In order to obtain features from image acquired, they 
ought to be transformed from spatial domain to  other 
domain (frequency or geometric), by applying 
transforms. Only with the features classification and 
recognition can take place. One such transforms used 
to extract feature is Contourlet Transforms, the reason 

behind choosing contourlet transform is due to the 
limitations of commonly used separable ex-tensions 
of one-dimensional transforms, such as the Fourier 
and wavelet transforms, in capturing the geometry of 
image edges.  
 
C.1. CONTOURLETTRANSFORM 
Contourlettransform[1] pursues a “true” two-
dimensional transform that can capture the intrinsic 
geometrical structure that is key in visual 
information. Unlike other approaches, such as 
curvelets, that first develop a transform in the 
continuous domain and then discretize for sampled 
data, here the approach starts with a discrete-domain 
construction and then studies its convergence to an 
expansion in the continuous domain. Specifically, it 
constructs a discrete-domain multiresolution and 
multidirection expansion using non-separable filter 
banks, in much the same way that wavelets were 
derived from filter banks. This construction results in 
a flexible multiresolution, local, and directional 
image expansion using contour segments, and thus it 
is named the contourlettransform. The discrete 
contourlet transform has a fastiterated filter bank 
algorithm that requires an order N operations for N-
pixel images. Furthermore, it establishs a precise link 
between the developed filter bank and the associated 
continuous-domain contourlet expansion via a 
directional multiresolution analysis framework. 
 
The contourlet transformation expression[2] is given 
by, 

 
Where represents the contourlet transformation of the 
image. The dk

(l)and fi(m)  represents the directional 
filter and the band pass filter in the equation. Thus j, 
k and n represent the scale direction and location. 
Therefore l represents the number of directional filter 
bank decomposition levels at different scales j. Thus 
the output of contourlettransform is a decomposed 
image coefficients. 
 

 
Fig.2 Wavelet versus new scheme: illustrating the successive 

refinement by the two systems near a smooth contour, which is 
shown as a thick curve separating two smooth regions. 

The scheme used illustrates the successive refinement 
by the two systems near a smooth contour, which is 
shown as a thick curve separating two smooth 
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regions. Additionally, a flexible multi resolution and 
directional decomposition by allowing different 
number of directions at each scale with flexible 
aspect ratio is offered. 
 
C.2. LAPLACIAN PYRAMID AND 
DIRECTIONAL FILTERBANKS: 

 
Fig.3 The contourlet filter bank: first, a multiscale 

decomposition into octave bands by the Laplacian pyramid is 
computed, and then a directional filter bank is applied to each 

bandpass channel. 
 

The contourlettransform[1][2] uses a double filter 
bank structure to get the smooth contours of images. 
In this double filter bank, the Laplacian pyramid (LP) 
is first used to capture the point discontinuities, and 
then a directional filter bank (DFB) is used to form 
those point discontinuities into linear structures. The 
Laplacian pyramid(LP) [1] decomposition only 
produces one bandpass image in a multidimensional 
signal processing, that can avoid the frequency 
scrambling. And directional filter bank (DFB) is only 
fit for high frequency since it will leak the low 
frequency of signals in its directional subbands. This 
is the reason to combine DFB with LP, which is 
multiscale decomposition and remove the low 
frequency. Therefore, image signals pass through LP 
subbands to get bandpass signals and pass those 
signals through DFB to capture the directional 
information of the image. This double filter bank 
structure of combination of LP and DFB is also called 
as pyramid directional filter bank (PDFB), and this 
transform is approximate the original picture by using 
basic contour, thus it is also called discrete contourlet 
transform. 
 
D. SIGN RECOGNITION: 
In Sign pattern recognition, the K-nearest neighbor 
algorithm (K-NN)[3] is a widely used classifier for 
classifying objects based on closest training examples 
in the feature space. The k-nearest neighbour 
algorithm is the simplest classifier of all machine 
learning algorithms. In this classifier image is 
classified by a majority vote of its neighbours. The 
KNN [3][4] is one of prospective statistical 
classification algorithms used for classifying objects 
based on closest training examples in the feature 
space. It is a lazy learning algorithm where the KNN 

function is approximated locally and all computations 
are deferred until classification. No actual model or 
learning is performed during the training phase, 
although a training dataset is required, it is used 
solely to populate a sample of the search space with 
instances whose class is known, for this reason, this 
algorithm is also known as lazy learning algorithm. It 
means that the training data points are not used to do 
any generalization and all the training data is needed 
during the testing phase. In the KNN algorithm, 
training phase is very fast, but testing phase is costly 
in terms of both time and memory. 
The KNN algorithm[3][4] consists of two phases: 
Training phase and Classification phase. In the 
training phase, the training examples are vectors 
(each with a class label) in a multidimensional feature 
space. In this phase, the feature vectors and class 
labels of training samples are stored. In the 
classification phase, K is a user-defined constant, a 
query or test point (unlabelled vector) is classified by 
assigning a label, which is the most recurrent among 
the K training samples nearest to that query point. In 
other words, the KNN method compares the query 
point or an input feature vector with a library of 
reference vectors, and the query point is labeled with 
the nearest class of library feature vector. This way of 
categorizing query points based on their distance to 
points in a training data set is a simple, yet an 
effective way of classifying new points. 
Typically the object is classified based on the labels 
of its k nearest neighbors by majority vote. If k=1, the 
object is simply classified as the class of the object 
nearest to it. When there are only two classes, k must 
be a odd integer. However, there can still be ties 
when k is an odd integer when performing multiclass 
classification. After we convert each image to a 
vector of fixed-length with real numbers, we used the 
most common distance function for KNN which is 
 
Euclidean distance:  

 
where x and y are histograms in X = ��.  

 

 
Fig. 4 shows visualizes the process of KNN classification. 
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This algorithm proves to be very effective, in terms of 
reducing the misclassification error, when the number 
of samples in training dataset is large. Another 
advantage of the KNN method over many other 
supervised learning methods like support vector 
machine (SVM)[5] decision tree, neural network, etc., 
is that it can easily deal with problems in which the 
class size is three and higher. 
 
III. EXPERIMENTAL RESULTS 
 
The proposed procedure was implemented and 
testedwith set of images. A fig 5 show the set of 26 
images of single person is used for training database 
which are captured by web cam in black background. 
The pre-processed and segmented results  are shown 
in fig 6 and 
 

 
Fig.5 Samples of 26 sign alphabetsthese pre- processed gesture 

are taken as input for feature extraction. The gesture is 
recognized using KNN classifier and converted into text and 

saved. 
 

 
Fig.6 Preprocessing results of hand gestures 

Which in turn is dynamically read by external-software 
programs and was successfully converter voice message with 

exact word pronunciation. 
 
CONCLUSION AND FUTURE WORK 
 
The proposed work aids deaf-dumb people to 
communicate with others. This is a step towards 
creating further technologies, that proves to be the 
zenith power in helping differently abled people. 
The contourlet transform generates decomposition 
co-efficient at higher rate which is used to get new 

features from the input image and these features are 
helpful for better classification. Features such as 
mean, standard deviation and directionality were 
obtained and classified using KNN Classifier for sign 
recognition. The system produced dependable output 
efficiency. Futuristic work includes creation of 
ingenious device that goes handy and does similar 
work as above stated, so that everyone can live in a 
community where no one is deprived of 
communication.  
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