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Abstract- Eye gaze detection and tracking become a growing interest in developing natural interaction between human and 
computer. Eye tracking system use “eye mouse" to provide computer access for people with severe disabilities. The people 
with several disabilities cannot enjoy all the facilities provided by computer. This system uses the five stage algorithm in 
order for detecting face. The goal of this system is to provide a hand free interaction device for the people with certain 
disability in order for interaction with the computer. This system includes 4 steps follows-face detection, eye detection, 
pupils detection, eye tracking. This system includes only personal computer and an inbuilt webcam to control mouse 
movement in order for manipulating the computer. Unfortunately, people with physical disabilities (visual, auditory, 
physical, etc.) cannot enjoy benefits provided by computers. But this technique is helpful for the handicap people.  This 
paper present hands free interface between human and computer. This paper is worked on the eye movement by focusing on 
eye. This eye tracking mouse allow the severe disabilities people to use their eye movement to perform some operation. 
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I. INTRODUCTION 
 
The use of computers and its emerging technology is 
increasing very rapidly. But this facility is only useful 
for the peoples who are physically fit and can easily 
interact with the computer world.  It have hands free 
interface between human and computer. It gets very 
difficult for the peoples who are disabled by their 
hands and cannot interact with such technologies in 
easy way. To provide a greater independence for the 
people who are unable to accomplish the task due to 
their disabilities, assistive technologies (AT) can be 
used. In this paper we have mentioned an easy way of 
interaction between a person and computer system by 
using the “language of eyes”. Here the concept of eye 
tracking is used which continuously track the eye 
movement of a person by using a simple webcam and 
moves the mouse curser accordingly.   
 
The whole process is divided into four stages such as 
face detection, eyes detection, pupil detection and eye 
tracking.  Traditional camera based computer models 
are expensive, incorrect and have several problems. 
For example, the head movement tracking device. In 
this paper we have mentioned software 
implementation of eye tracking mouse.            
 
II. PROPOSED WORK  
 
It goes through number of section in which face 
detection, eye detection and pupil detection are 
included. This all section are necessary for eye 
tracking.  
 
A) Face Detection  
Face detection is the most important part of the eye 
tracking process. Featured base and image base 
methods are the two ways of face detection. Featured 
based method is used to detect facial features like 
nose, lips, eye pupil and eye brow.  It is necessary for 

pixel accuracy,  speed and localization feature. Image 
based method is used for scanning the face of each 
image at all location and scales. For face detection 
there are some predefine functions are used such as 
video input to take input as video and then creates it 
no. of frame.  
 
B) Eye Detection  
It consists of four projections  for detecting of eye 
that are Edge-Projection, Luminance Projection, 
Chrominance Projection,  and Final  Projection. 
Viollajones algorithm is used to use object Detector  
it is used for detecting object. The recognition rates 
for this four projection are follows   
 

 
 
C) Pupil Detection  
In this section the actual pupil of eye is detected first. 
Various inbuilt class is used for this in our required 
language. After detecting eyes it will start its own 
processing and one type of mark is form on eye 
portion, after that image is converted into binary 
form. 
 
D) Eye tracking  
Eye tracking is the last section of this process, in this 
stage the mouse little bit start moving from its own 
location. Gradually it starts up its process and start 
working according to eye movement.   
 
III. IMPLEMENTATION OF PROPOSED 
WORK  
 
A) Face Detection  
Face detection has been a vast research field in 
computer vision world. It is the back bone of an 
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application that deals with the human face. There are 
two ways for face detection such as feature based 
method and image based method. First method is 
used to find facial features like noses, eye brows, lips, 
eye pupils. And second method is used to scan the 
image at all scales and locations.   
 
The proposed work of this paper is  going  through 
multiple steps. Initially videos are taken from inbuilt 
webcam and this video is converted into number of 
frames. It will take one by one frame from the image 
buffer and find correct captured face and select that 
frame. Then perform the binary thresh-holding 
operation on the frame for separating the pixels. 
Calculate the centre of gravity (COG) of the binary 
image and transfer the positional information to the 
object tracking module. Store the frame in the image 
buffer and discard the other frames. Also it shows the 
total no. of faces which r captured by the webcame, 
but it focus on only single face.  
  

 
Fig. 1:  Face detection 

 
B) Eye Detection  
Eye tracking the distance between predicted and 
actual eye position should be minimized for which 
frictional mapping is used, for that eye must be at 
steady position. The positive results are shown when 
eyes are detected otherwise it shows negative results. 
It uses six segment rectangular filter for detecting the 
eyes. At the beginning, a rectangle is scanned 
throughout the image. This rectangle is divided into 
six segments as shown in Fig. 2.  
 

 
 
The Six-Segmented Rectangular (SSR) filter is an 
immediate image representation called “Integral 
Image”. Here the integral image at location x, y 
contains the sum of pixels which are above and to the 
left of the pixel x, y. C) Pupil Detection   In this 
stage, the movement of eye pupil is tracked.  

Different algorithms used for this process such as  p-
tile algorithm which is to transform the eye block into 
a binary image so that only pupils will get detected 
and the experimental value of p is found to be 0.2.  
 
Another algorithm used is the Fuzzy C-Means (FCM) 
with C=2,  starburst algorithm which uses two 
approaches of model based and feature based and 
Random Sample Consensus (RANSAC) algorithm 
was used to find feature point set.   
 
By using SSR filter two local minimum dark points 
are extracted from (S1+S3) and (S2+S6) areas of the 
SSR filter for left and right eye. By dividing the 
distance between left and right pupils candidate with 
23, where 23 is the distance between left and right 
eye.   
 

 
 
C) Pupil Detection  
In this stage, the movement of eye pupil is tracked. 
Different algorithms used for this process such as  p-
tile algorithm which is to transform the eye block into 
a binary image so that only pupils will get detected 
and the experimental value of p is found to be 0.2.  
 
Another algorithm used is the Fuzzy C-Means (FCM) 
with C=2, starburst algorithm which uses two 
approaches of model based and feature based and 
Random Sample Consensus (RANSAC) algorithm 
was used to find feature point set.  
 
By using SSR filter two local minimum dark points 
are extracted from (S1+S3) and (S2+S6) areas of the 
SSR filter for left and right eye. By dividing the 
distance between left and right pupils candidate with 
23, where 23 is the distance between left and right 
eye.   
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D) Eye Tracking  
This is the final stage of this process in which cursor 
of mouse is actually moved in different directions 
with the help of movement of eye  pupils  [2].  It uses 
the  image of pupils in black and white format so that 
reflection can be avoided.  The movement of mouse 
cursor according to the eye movement works on the 
basis of T-model as shown below. 
 

 
 
Following table shows the rules for eye movement 
which decides the movement of mouse pointer as the 
eye pupil move.  
  

TABLE 1. RULES FOR EYE MOVEMENT 

 

At the end of all  module  after combining all the 
most important section of this paper like face 
detection, eye detection and pupil detection and eye 
tracking ,it look like as shown in below Fig.  6, this 
whole thing is implemented without using any type of  
hardware device. 
 

 
 
IV. RESULT AND ANALYSIS  
 
As mention in proposed work section the whole work 
goes through four module face detection, eye 
detection and pupil detection. As eye detection 
module start working then it will detect eye and focus 
on it, if we move our eye to left and right then 
according to it the cursor of mouse start move left and 
right respectively. But before going to this step 
initially position will be considered as the same as 
that of previous frame. Next it goes through pupil 
detection where detected eye should be in steady 
position. Eye is  track in the form of bit  i.e. binary 
format in various ways  from tracking nose tip and 
BTE  (Between the Eye), because such feature have 
steady state.  
 
In order to have binary image of an eye, an inverse 
binary segmentation is used with a given threshold. 
And new image is with white pixel in the same area 
pupil detection is correspondent pixel from original 
image where it is located.  
 
The centre of image is same as that of pupil centre. 
As mentioned above there are two approaches are 
used, the main advantage of these approaches is that 
position of the pupil centre has insignificant variation 
and therefore the location of cursor on screen is stable 
on both axes as it is presented. To achieve accurate 
and better result we are using the concept of BTE (a 
steady feature that is well tracked).  
.  
CONCLUSION  
 
An eye tracking mouse controlling approach 
presented in this paper uses low-cost inbuilt webcam. 
Detection of eye blink in real time with low cost 
inbuilt webcam set up and processing the eye blink 
for mouse control for manipulating computer is 
definitely an easy task for disable people.  
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If the user can use his or her limited voluntary 
motions in addition to the eye movements, and also 
include the option to choose for better 
communication and computer access. And especially 
this paper is focusing on the development of hand-
free PC control system. Everyone can use it 
effectively once proper guidance is given. It is not 
expensive and almost error free as compared to 
traditional systems 
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