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Abstract— In this paper, a private human computer interface 

system using eye motion is introduced. In traditionally 
system, human computer interface uses mouse, keyboard as 

an input device. This technology is meant to exchange the 

traditional computer screen pointing devices for the 

utilization of disabled or a replacement way to interact with 

mouse. The system we describe is real time, on- intrusive, 

fast and affordable technique for tracking face features. The 

paper presents interface between computer and human. This 

technological idea is capable to get rid of and replace the 

unique interface which is that the mouse or we will say 

traditional mouse with the human eyes, as a new way to 

interact with computer. Thus, mouse working with the 

assistance of human eyes is called as Virtual mouse. The 
system we discussed is sensible & fast and a reasonable 

technique for tracking face features. It is expected that the 

availability of this technique will facilitate the event of eye - 

tracking applications and therefore the eventual integration 

of eye tracking into subsequent generation of everyday 

human computer interfaces.  
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I. INTRODUCTION 

Disable people that cannot move anything except their eyes. 

For these people eye movement and blinks are the sole 

thanks to communicate with outside word through 

computer. This analysis aims in developing a system which 

will aid the physically challenged by permitting them to act 

with a computing system mistreatment solely their eyes. 

Human-Computer interaction has become associate 

progressively vital part of our daily lives. There is no 

universal method to trace the attention movement. The 

project principally includes of 3 sections particularly Image 
Capture, Image process, and Cursor Control. The eye 

gesture system directly interacts with the vision of the 

human eyes then controls the system. Eye gesture, a real-

time gesture assurance programming which controls a 

mouse cursor by using the user’s eye gestures. Our 

technique principally focuses on the employment of an 

online camera to develop a virtual human laptop interaction 

device in a very cost-effective manner presents hands free 

interface between computer and human especially for 

physically disabled persons. For using this system, user 

must have to go through the authentication process in which 
users face will be matched with the authenticated users. If 

the user is authenticated then only, he/she can log in to the 

system. 

II. RELATED WORK 

The literature was studied to address the aims, 

understanding of the research area, focus on the research 

questions, planning of the data collection approach, 

clarification of the meaning of the terms and proper 

identification of the framework. The most important task 
was to understand the research domain in which eyes 

detection and cursor movement of a mouse is involved. 

Going through the literature, the focus was on how 

to develop a system which can fulfill the needs of physically 

impaired individuals and the system should be very easy to 

understand. 

A group over at MIT [6] has created a system titled 

“The sixth sense”, the system aims to enhance human-

computer interaction by using gestures from the hands and 

eyes. The entire system is mountable on the user’s head, so 

that it can be projected on to smooth surfaces (like walls) 

and used anywhere in the world. The problem is that, it 
doesn’t provide enhanced assistance and accessibility to the 

disabled nor does it produce a system that can interact with 

other compatible devices. 

Though Drewes, Heiko (2009) [7], presents a 

comprehensive overview, it was noted that most algorithms 

needed further refinement as they took tedious and long-

winded approaches to calibration. A no-nonsense, agile 

approach was defined Schmidt, Jochen [8], in using 

structure from motion algorithm for human-computer 

interaction. This was exploited by Kassner, Moritz Philipp, 

and William Rhoades Patera [9], in using the same sfm 
(structure from motion) algorithm, optimizing it and 

extending its use as an efficient algorithm for pupil tracking. 

In order to achieve this goal, they developed a framework by 

the name of PUPIL, to critically inquire the relationship 

between a human subject and space to visualize this unique 

spatial experience and to enable its use for gaze gesture 

tracking.  

In 2018 [10], an eye tracking algorithm based on 

Hough transform was developed. This system detects the 

face and eyes of a person. It uses a webcam to detect user’s 

face and eyes. The system is based on Matlab. The issue in 
this system is of real-time tracking and time-speed issue. 

The system is quite slow [11] and it needs a high-quality 

computer system to work properly which is costly.  

In 2016 [14] a Vision-based wearable eye-gaze 

tracking system was introduced. This system works using a 

high infrared camera. It detects the eyes of the person 

through the infrared cam. The issue in this system was that it 

is slow and costly [15].  

III. PROPOSED SYSTEM 

The aim of this project is to present a system for controlling 

the cursor position in a computer by human eye movements. 

Many modules have been developed to help the physical 

world interact with the digital world.  
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Fig. 1: System Architecture 

A color pointer has been used for the thing 

recognition and tracking, so on implement the module with 

none physical contact with the system. This method mainly 

focuses on camera to develop a virtual human computer 

interaction device in an effective manner presents hands 
free interface between computer and human especially for 

physically disabled persons. 

For using this system, user must have to go through 

the authentication process in which users face will be 

matched with the authenticated users. If the user is 

authenticated then only, he/she can log in to the system. 

IV. HARDWARE AND SOFTWARE USED 

A. Hardware 

This project is required minimum hardware. Laptop with 

Camera. The purpose of this project is to achieve complete 

functionality of the eye. 

B. Software 

This project is being implemented using Python and Java. 

We use basic principles of image processing like Hough 

Transform for shape recognition and circle detection also 

color recognition for the detection of an eye pupil and move 

cursor. 

1) Hough transforms:  

The Hough transform is a technique which can be used to 

isolate features of a particular shape within an image. 

Because it requires that the desired features be specified in 

some parametric form, the classical Hough transform is 

most commonly used for the detection of regular curves 
such as lines, circles, ellipses, etc. [10]. 

2) Canny Edge Detection:  

The Canny method finds edges by looking for local maxima 

of the gradient of image. The gradient is calculated dosing 

the derivative of a Gaussian filter. The method uses two 

thresholds, to detect strong and weak edges, and includes the 

weak edges in the output only if they are connected to strong 

edges. This method is therefore less likely than the others to 

be fooled by noise, and more likely to detect true weak 

edges [11]. 

V. ALGORITHM 

Input – Eye video input in RGB format. 

Output – Detect eye, Cursor move. 

1) Step 1 – Get video in RGB format by using function 

Video input. 

2) Step 2 – Get snapshot from camera in rgb format by 

using function get snapshot. 

3) Step 3 – Convert image rgb to gray using function 

rgb2gray. 

4) Step 4 – Find size of image using function size () after 
getting row and column, for finding center pt use 

function round(row/2) 

5) Step 5 – Convert gray image to BW using canny edge 

method. 

6) Step 6 – Hough transform are used for detect lines. 

7) Step 7 - Plot x axis and y axis using subplot() function. 

8) Step 8 – Convert image to binary using function im2bw. 

9) Step 9 – Use bwareaopen function for remove small 

objects from binary image. 

10) Step 10 – Rectangle function are used to find circle 

shape from eye image. 

11) Step 11 – Use java package for cursor move according 
to x and y axis value. 

12) Step 12 – Assign the title of eye movement i.e top left, 

top right, bottom left, bottom right. 

13) Step 13 – Stop video using function stop () 

14) Step 14 – Flushdata use to remove buffered frames 

from memory. 

VI. RESULTS AND DISCUSSIONS 

Individuals having a disability, in most cases they're unable 

to perform basic tasks using computers, during this 

situation the system will detect the pupil of an individual 

automatically. It detects the pupil of a person and starts a 

connection between the mouse and eye gestures. The mouse 

cursor will move as per the movement of pupil. The clicking 

of the mouse is based on the eye blinking. 

The usability of the system is extremely high, 

especially for its use with desktop applications. In fact, it 

had been possible to completely simulate a mouse without 

touching or the utilization of the hands. 

VII. CONCLUSION 

This paper focused on the analysis of the event of hands-free 

PC control - Controlling mouse cursor movements using 

human eyes, application altogether aspects. Initially, the 

matter domain was identified and existing commercial 

products that fall during an identical area were compared 

and contrasted by evaluating their features and deficiencies. 

The usability of the system is extremely high, especially for 
its use with desktop applications. In fact, it had been 

possible to completely simulate a mouse without touching or 

the utilization of the hands.  
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