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Abstract— Designing the device is dealing with a thought of 

blending emotions with technology of unbeatable standards. 

The essence of scientific advancements is purely put through 

vigorous thought process considering and exploring all 

possibilities. Manually operated device; helping the 

physically challenged in their mundane life makes the work 

dogmatic. Therefore, for an engineer, it becomes a task of 

elephantine proportions to put forth some of the technological 

developments which can render flexibility and robustness for 

the endemics. Hence, the rise of the idea of making an 

“EYEMOUSE” which can be regulated by EYE-BALL 

movement. So an individual can control his/her device and 

can mitigate the dependency. Although, it requires some 

amount of complex integration of electronics-software 

components with certain programming skills yet can turn out 

to be dexterous task for simplifying the movement of device. 

The objectives of this project is to design and build an 

“Intelligent” device that must be able to make decisions and 

respond to situations completely on its own. Navigation and 

control serves as the major limitation of the overall 

performance, accuracy and robustness of an intelligent 

vehicle. This project will address this problem and will 

provide unique navigation and control scheme for an 

automatic device using concepts of Image Processing and 

other guiding technologies. 
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I. INTRODUCTION 

In this evolving era of graphics, most of the people avoid 

manual interaction with the machines as they take excessive 

time to produce outcome. So the images and processing of it 

provides automating and integrating a wide range of 

processes and representation for vision perception with the 

help of Image Processing and Computer Vision, the 

researcher interact the human and computer. A computer 

connecter with the webcam and track the movement of eyes, 

object, hands and any other fingers which is in front of the 

webcam. So Image Processing and Computer Vision can be 

used in variety of way to establish HCI (Human Computer 

Interface). 

II. JUSTIFICATION 

Robotic seems a mechanism which can convert manual to 

automatic task by optimizing time and man-force. Here, the 

robot is our device whose movement will be controlled by the 

eyeball of the subject. 

To detect and track eye images with complex 

background, distinctive features of user eye are used. 

Generally, an eye-tracking and detection system can be 

divided into four steps: Face detection, eye region detection, 

pupil detection and eye tracking. 

Eye Ball detection and eye ball tracking system 

allows individual to operate any such device or software 

independently. 

 
Fig. 1 Flow Diagram of the System [1] 

III. EYE TRACKING METHODS 

The geometric and motion characteristics of the eyes are 

unique which makes eye and eye detection tracking important 

for many applications such as human attention analysis, 

human emotional state analysis, interactive user interfaces 

and biometric security [4]. 

A. Sensor based eye tracking (EOG) 

Some eye tracking system makes use of electric potentials 

measured with electrodes placed in the region around the eyes 

called as electroculogram. This is done to detect eye and 

analyse the movement of eyes. 

The electrode becomes steady when eyes are in their 

original states. Eye movements can be tracked by analysing 

the changes in EOG signal [4]. 

B. Computer vision based eye tracking 

Many eye tracking presented in literature use computer vision 

based eye tracking techniques. In these methods camera is set 

to focus on one or both eyes and record the eye movement. 

There are two main areas investigated in the field of computer 

vision based eye tracking. One is eye detection in the image, 

also known as eye localization. The second is eye tracking, 

which is the process of eye gaze direction estimation. There 

are many issues associated with this type of tracking such as 

degree of eye openness, variability in eye size, head pose, etc. 

Different applications that use eye tracking are affected at 

different levels [4]. 

1) Pattern recognition for eye tracking: 

Pattern recognition techniques such as template matching and 

classification are effective in the field of eye tracking. 

Artificial Neural Network (ANN) is used to classify the pupil 

position. The training data required for ANN is gathered 

during calibration [4]. 

2) Eye tracking based on corneal reflection points: 

Reflection points on cornea are used my many computer 

vision based eye trackers to estimate gaze direction. 
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Images containing corneal reflection points are also called as 

Purkinje Images. To compute the gaze direction vector 

between the centre of pupil and corneal reflections is used [4]. 

3) Eye tracking based on shape: 

This is also one of the popular approaches of tracking eye and 

detecting eye pupil, iris based on the circular shape or edge 

detection. Hough transform for eye detection is applied to 

facial images. First step is detection of face based on existing 

face detection method. Then the eye is searched based on 

circular shape of eye in a two dimensional image [4]. 

4) Eye tracking by means of gradients: 

In this approach the eyes are detected by analysis of vector 

field of image gradients. In authors have mathematically 

described the relationship between a possible centre and the 

orientations of all image gradients. 

In order to obtain the image gradients they computed partial 

derivatives [4]. 

5) Eye tracking using dark and bright pupil effect: 

There are two illumination methods used for pupil detection, 

one is dark pupil and another is bright pupil method. In dark 

pupil method, the location of dark pupil is determined in the 

eye image captured by camera. The bright pupil method uses 

the reflection of infrared light from retina which makes pupil 

appear white in the eye image [4]. 

6) Eye tracking using eye models: 

Eye models are used for eye tracking. The cornea of eye is 

modelled as a convex mirror. Eye’s 3-D optic axis is 

estimated based on the characteristics of convex mirror. The 

visual axis represents the actual 3-D eye gaze direction of the 

user. The schemes in this are very complex and hence they 

are not applicable for real time eye tracking [4]. 

7) Hybrid eye tracking techniques: 

Eye tracking can also be performed by using mix of different 

efficient eye tracking techniques. In this intensity of eye pupil 

is used for pupil detection. To separate bright objects from 

pupil, other properties of pupil can be used. Different 

properties of pupil are pupil size and shape. In hybrid 

technique support vector is used to locate the location of eye 

from detected candidates [4]. 

IV. EYE TRACKING TECHNIQUES 

There is no universal technique to track the movement of the 

eyes. In any study, the selection of the technique rests with 

the actual demands of the application. During the analysis 

phase of this research, three techniques were analyzed; the 

Limbus tracking, Pupil tracking, and Electrooculography. 

Every technique has its own robust points and disadvantages 

[6]. 

A. Limbus Tracking 

Limbus Tracking explains a way of tracking the eye using the 

limbus. The limbus is the boundary between the white sclera 

of the eye and the darker iris. As the sclera is white and the 

iris is darker, this boundary can easily be visually detected as 

well as tracked. This technique is based on the position and 

shape of the limbus relative to the head, therefore the head 

must be kept quite still or the apparatus must be fixed to the 

user's head. This technique is negatively affected by the 

eyelid often concealing all or part of the limbus. This makes 

its uses limited to horizontal tracking. Usually this technique 

does not involve the use of infra-red light [6]. 

B. Pupil tracking 

Pupil tracking is a technique of gaze detection that is 

commonly used often in conjunction with different forms of 

tracking. There are several reasons for this; however the main 

advantage is the notion of the “bright spot”. Like the situation 

associated with red eye when taking flash photographs at 

night, infrared can used in pupil detection to form a high 

intensity bright spot that is easy to find with image 

processing. This bright spot occurs when infrared is reflected 

off the back of the pupil and magnified by the lens. The main 

advantage of pupil tracking is that as the border of the pupil 

is sharper than the limbus, a higher resolution is achievable. 

Also, as the pupil is never really covered by the eyelid, x-y 

tracking is more feasible as compared to Limbus tracking. 

The disadvantage is that the difference in contrast is lower 

between the pupil and iris than between the iris and sclera-

thus making the border detection more difficult [6]. 

C. Electrooculography 

Electrooculography is based on electrodes attached to the 

human skin. Due to the higher metabolic rate at the retina 

compared to the cornea, the eye maintains a constant voltage 

with respect to the retina. This can be approximately aligned 

with the optical axis. Voltage rotates with the direction of 

gaze and can be measured by surface electrodes placed on the 

skin around the eyes. This technique is easily mounted 

elsewhere other than directly in front of the person as 

compared to other techniques. Electrical skin potential 

tracking is often used in medicine and practice to diagnose 

certain conditions. For example, EOG is employed to 

diagnose sixth nerve palsy. From their analysis it can be seen 

that while a clinical orthotic examination is still the best 

technique of diagnosis. Electrooculography provides a 

suitable replacement within the follow-up stage of treatment 

programs. While these uses are beneficial, the utilization of 

electrodes makes this technique of gaze tracking unsuitable 

for use in everyday applications[6]. 

 
Fig. 2: Correct positions of five electrodes [6] 

D. Saccade 

A saccade is a fast/rapid movement of an eye. Especially as 

it jumps from one fixation point to another (as in 

reading).When something attracts our attention, we position 

our gaze on it, thus performing a fixation. A fixation usually 

has duration of at least 100 to 150 milliseconds (ms). The fast 

eye movements that occur between fixations are known as 

SACCADES [6]. 
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V. ALGORITHM 

 
Input – Eye video input in RGB format. 

Output – Detect eye, Cursor move. 

Step 1 – Image Capturing in RGB format 

Step 2 – Convert image rgb to gray. 

Step 3 – Detecting the face and eye 

Step 4 – Cropping eye 

Step 5 – Dividing eye into three equal regions 

Step 6 – Thresholding each region 

Step 7 – Finding the maximum number of black pixels in 

these regions 

Step 8 – Do proper action for mouse cursor event 

VI. CONCLUSION AND FUTURE WORK 

In Manual System, There is no way to operate system for 

handicapped people. They are out of this newly world of 

technologies. In current system there are very limited input 

devices and very less development in field of input devices 

for handicapped people. 

For example if person has prelisted hand he/she 

cannot operate any personal computer even though he/she has 

very good knowledge of computer. There must be something 

for these kind of group of people. 

New system will be taking image of an eye through 

webcam. System will monitoring an eye movement and will 

take decision according to the eye movement. 
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