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Abstract 

Sign language is used as a communication medium 

among deaf & dumb people to convey the message 

with normal person. A person who can talk and 

hear properly (normal person) cannot 

communicate with deaf & dumb person unless 

he/she is familiar with sign language. Same case is 

applicable when a deaf & dumb person wants to 

communicate with a normal person or blind 

person. In order to bridge the gap in 

communication among deaf & dumb community 

and normal community, this system has been 

implemented using principal component analysis 

technique. Capturing of images from live video can 

be done using webcam or an android device. This 

captured image is then matched from a database. 

This system has been tested and developed 

successfully in a real time environment with 

approx 90% matching rate 

 

I. INTRODUCTION) 

 

In the past decade, the computational power of 

computers has doubled, while the human computer 

interface (HCI) has not changed too much. When we 

work with a computer, we are constrained by 

intermediary devices (keyboards and mice). However, 

these are inconvenient and have become a bottleneck 

in human-computer interaction. In our daily life, we 

use speech to communicate with each other, and use 

gestures to point, emphasize and navigate. They are 

the more natural and preferable means to interact with 

computers for human beings. To make computers 

understand this however is not an easy task. Apart 

from HCI, speech and gesture recognition can also be 

applied to many other fields, such as sign language 

translation, industrial robot control and 

teleconferencing etc.  

This work is a study of recognition of human hand 

gestures. It is worth noting that although we only 

concentrate on hand gesture recognition, other parts of 

human bodies are also very valuable for correctly 

understanding gestures. In fact, many gestures involve 

cooperation of different parts of the whole body. 

 

We are interested in recognizing human hand gestures 

using computer vision principles. One might ask what 

is meant by gesture? Gestures are usually understood 

as hand and body movement that can pass information 

from one person to another. Since we consider only 

hand gestures, the movement of the hand that 

expresses or emphasizes an idea, sentiment or attitude 

belongs to a gesture. This is a broad area and we need 

to divide the whole set of gestures into more detailed 

subgroups. Wu and Huang state that hand gestures can 

be classified into four categories according to the 

different application scenarios: conversational 

gestures, controlling gestures, manipulative gestures 

and communicative gestures. We use conversational 

gestures to help express ourselves more clearly in our 

daily life. They are very subtle and need careful 

psychological studies. Controlling gestures can be 

designed to navigate in a virtual environment. For 

example, we can ask the computer to drive a car to the 

south by pointing in that direction. Manipulative 

gestures serves as a natural way to interact with 

virtual objects. A famous example is the seminal “put-

that-there” work by Bolt. Sign language is an 

important case of communicative gesture. Deaf people 

rely on it to talk to each other. It is objective and well 

defined and rarely causes ambiguity which makes it 

suitable as a test-bed for gesture recognition systems.  



The approaches can be broadly classified into 

“Data-Glove based” and “Vision-based”. Many 

recognition systems are based on the data-glove, an 

expensive wired electronic device. Various sensors are 

placed on the glove to detect the global position and 

relative configurations of the hand. One limitation of 

this method is the price of glove (hundreds of dollars 

in general) and other problem with this approach is 

that it needs a physical link between user and the 

computer. Because of this shortcoming, more and 

more researchers show interest in vision-based 

systems, which are wireless and the only thing needed 

is one or multiple cameras. In this work we present a 

vision-based system using one cameraType. 

 

 

II. BLOCK DIAGRAM USING WEBCAM 

  

III. THEORETICAL BACKGROUND 

 

PCA is a rather general statistical technique that can 

be used to reduce the dimensionality of the feature 

space. The idea behind PCA is quite old. Pearson first 

introduced it in 1901 as linear regression. Hotelling 

then proposed it for the purpose of revealing the 

correlation structures behind many random variables. 

During the 1940s, Karhunen and Loeve independently 

extended it into a continuous version by using K-L 

Transform (KLT).  

Given a set of training objects represented by their 

feature vectors, xi (1<i<M), where M is the number of 

samples, the training set can be written as whose mean 

vector is and covariance matrix is Rx, defined by the 

following equations:  

                      The mean 

vector is a column vector and the covariance matrix is 

a real symmetric square matrix of size N by N, where 

N is the length of the feature vector. T defines the 

transpose of a matrix. The training set X corresponds 

to a cluster of data points in an N dimensional feature 

space. There exists redundancy in the feature space 

since the features, i.e the dimensions, are not 

independent of each other. By PCA we can eliminate 

the redundancy by transforming the original feature 

space into a so-called PC space in terms of Principal 

Components (PCs). The transformation is an 

orthogonal, linear procedure, formalized in the 

following way:  

                                       
 

IV Related Work 

 

This work was done for taking frames from live video 

in such a memory efficient and fast way that complex 

processing on that frame can be done in real time for 

hand gesture detection. Here system capture frame per 

1/3 second and three continuous frames are analyzed 

to determine motion in frame. It tries to capture the 

frame which is static i.e. there is no motion in it. So 

that further processing can be done on selected frame 

only.  

The frame which has no motion i.e. difference 

between three continuous frames is less than specified 



value. Here we can say that hand gesture is shown in 

this frame.  

For detecting frame of interest, following processing 

is applied:  

Suppose three frames are A, B, and C.  

Motion parameter = (A XOR B) OR (A XOR C)  

Suppose size of frame is M X N pixels.  

If motion parameter is less than (M*N)/100 then 

frame A is considered as static. And this frame is 

captured.  

This system is developed in MATLAB. It is tested and 
used successfully as a sub function in many work. 

 

V Implementation 

 

Database has been developed for 10 sign gestures 

using webcam. These gestures have been taken from 

Indian Sign Languages that uses both hands except 

few gestures.  

Database of corresponding Alphabets has also been 

developed. Gestures have been captured in black 

background with single light source.  

One can capture and store more than one image of 

gestures in database to improve the matching rate.  

Images in database should be resized into same 
dimension (60*80). 

 

Database Developed in Lab for 10 sign gestures 

(using webcam) 

 

 
 

Database of Alphabets showing meaning of 

gestures 
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Matching Test Image from Training Images 

using PCA 
 

 

 

 

VI Results 

 

First of all the input image is captured by webcam 

or an android device. The captured image is then read 

in matlab and converted in binary form of size 60X80 

pixels so that it takes less time and memory space 

during pattern recognition. Now by using PCA it 

calculates the Eigen vectors and shows the equivalent 

image to the input gesture with minimum equivalent 

distance. At last it gives out the matched hand gesture 

and alphabet corresponding to the given input image 

from the database. It also produces an an audio sound 
indicating the output sign gesture. 

 



 
 

 

  

VII CONCLUSION 

The system is developed and tested successfully with 

webcam and an android device. This system is useful 

for a deaf and dumb person carrying an android 

device or a system connected with webcam.  

Database of sign gesture is stored into binary form of 

size 60X80 pixels so that it takes less time and 

memory space during pattern recognition. PCA is 

used, as it is one of the fastest methods used in pattern 

recognition. Different gestures have different 

recognition rate.  

All gestures have recognition rate in between 70-

100% which is an acceptable range. Overall accuracy 

of this system is 90% 
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