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Project Detail Report 

1.Project Summary: 
Eye movement can be regarded as a pivotal real-time input medium for human-computer 

communication, which is especially important for people with physical disability. In order to 

improve the reliability, mobility, and usability of eye tracking technique in user-computer 

dialogue, a novel eye control system with integrating both mouse and keyboard functions is 

proposed in this project. The proposed system focuses on providing a simple and convenient 

interactive mode by only using user’s eye. The usage flow of the proposed system is designed 

to perfectly follow human natural habits. The application detects users’ gaze with “mouse 

cursor control” function of eye tracker. Mouse cursor control allows users to redirect mouse 

cursor to gaze position. Therefore, we will realize where user watches according to the 

position of mouse cursor. By gazing at the point for few seconds, the tool would generate the 

corresponding events. In this way, users can select and click the corresponding functions. 

Coordinate movements in the PC =(1080,720) to (0,0) 

 where x= 1080, y= 720 

mapx=(x), mapy=(y) 

 2.Problem/ Issue: 
Increased technological 

developments have made 

digital gadgets to become an 

important part of our lives. 

Although able-bodied people 

can efficiently operate them, 

those with physical 

disabilities often face 

problems to do so. It is to be 

noted that millions of people 

across the globe suffer from neuro conjugate disorder or some other form of paralysis, 

rendering them unable to move any body parts except the head and the eye.To overcome this 

challenge, we will make a smart PC that empowers a physically challenged person to control 

a computational system with the help of facial movements. This is our first version of the 

prototype we will update it soon with the next version with more improvements in the control 

system.  

3.Solution  

The solution works on three different functions:  
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1. Blinking detection of the right eye for system operation 

2. Detection of the eye movement using image processing  

3. Translation of the eye movement and blink to control the GUI of PC 

 

 

Above functions come with several different challenges, which we have solved using various 

steps for the device to work perfectly. They are: 

 Differentiating between natural and intentional eye blink  

Our eyes involuntarily blink at regular time intervals so that they stay free from dust and 

moisture. In order to perform a left or right mouse click, here the eyes will have to blink 

intentionally. However, there has to be some form of distinguishing function between 

involuntary and intentional eye blinks so that the device function is correctly performed. To 

do that, integrate two sensors so that when both of them detect an eye blink at the same time, 

then it is considered as a natural eye blink. If the blinking happens in only one eye (either left 

or right), then it is detected as an intentional eye blink, resulting in a left or right mouse 

click. Although this technique is highly effective, there is one problem – it increases the bill 

of materials to several hundred rupees. Also, people having problems with one eye can’t use 

this solution.Therefore, this solution has been modified with the inclusion of a code, in which 

if an eye blinks within a second, then it is detected as natural. And if an eye blinks for more 

than a few seconds, then it is detected as intentional. 

 Detecting the eye movement using image processing 

For a mouse cursor to move, the human eye needs to refer to at least one object and move the 

mouse relative to it. Using eye movements, a physically challenged person can effortlessly 

operate a PC. But image processing of eye movements does not give accurate results, work in 

low light/completely dark conditions and the entire process is quite difficult.Thus, a light 

mounted on the sensor tracks eye movements whenever the person moves his/her head. 
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4.Method: 

We have developed a solution for detecting eye blinks and got the light movement mounted 

on the eyeglass. But their value is useless without putting them on the PC GUI to obtain 

accurate movement of the mouse cursor. While it needs to cover the entire length and width of 

a PC monitor, a human head can move only up to a certain degree. To solve this problem, a 

small head movement should convert into large pixel movements for the mouse cursor. First, 

prepare the SD card with the latest Raspbian OS and check whether it has a pre-installed 

Python IDLE. Next, install the following Python libraries and modules for the project:  

 OpenCV 

 pynput 

 numpy  

 gpiozero  

To do so, open the terminal and use the following commands:  

sudo pip3 install python-opencv 

sudo pip3 install numpy 

sudo pip3 install gpiozero 
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sudo pip3 install pynput 

sudo pip3 install nmap 

 After installing all the libraries, include the OpenCV official GitHub repository inside the 

Raspberry Pi using the following command. 

git clone https://github.com/opencv/opencv 

 

Here, you will need to modify the example code found in the OpenCV library folder and fuse 

your code in it to prepare the device. For that, open the OpenCV folder →  platforms folder 

→  python and select the mouse.py code. Copy and paste it in a new text file named 

headcontrolGUI.py and then save it. 

You will need to get the eye blink sequence from the sensor for a mouse click. To get it, 

access the gpio pins and import the gpiozero module into the code to read the blink sensor 

data. Also, import the pynput module to create a virtual mouse input for the GUI of Raspberry 

Pi OS.  

 

 

https://github.com/opencv/opencv
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Next, create an if condition to check the eye status. If the eye status = blink, then set four 

seconds to determine if it is an intentional blink or a natural one. If the blink is intentional, 

pass the pynput command to virtual mouse left or right click. 

5.Innovative Aspect 
Eye trackers have existed for a number of years, but, early in the development of the field of 

eye tracking, the use of eye trackers was largely confined to laboratory experiments to 

observe the nature of human eye movements, rather than to use these movements as an actual 

control medium within a human-computer interaction   
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6.Applicability  
(1)Instead of using complicated designed equipment, the proposed system would provide 

extremely lightweight devices that are more convenient for user to use. 

(2)The proposed system is oriented towards the possibility of being used widely, which 

supports most of the low-cost eye trackers that are affordable for the majority of users. 

(3)The proposed system realizes all of the functions of regular input sources, including mouse 

and keyboard. User can efficiently interact with computer by only using their eyes.  

(4)The proposed system provides more natural and more convenient communication 

mechanism for user-computer dialogue and could also avoid annoying user with unwanted 

responses to their actions. 

7. Estimated cost and Project Scheduling 

 

Sr. 

No 
Item Quantity 

Unit 

Price 

(USD) 

Total 

Cost 
Link 

1 Mini 

BreadBoard 

2 4.13 8.26 https://www.ebay.com 

2 Arduino 

(Uno,Micro,Nano) 

3 20.70 62.10 https://store.arduino.cc/usa/arduino-

micro 

3 Line Sensor 1 2.95 2.95 https://www.sparkfun.com/products/

9453 

4 Potentiometer 

(10Kohm) 

1 1.20 1.20 https://www.ebay.com/sch 

5 Batteries 2 15.09 30.18 https://www.ebay.com/sch 

  Total Cost $ 104.69 

https://www.ebay.com/
https://store.arduino.cc/usa/arduino-micro
https://store.arduino.cc/usa/arduino-micro
https://www.sparkfun.com/products/9453
https://www.sparkfun.com/products/9453
https://www.ebay.com/sch
https://www.ebay.com/sch
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Project Clander: 

 

 

 

 

 

 

 

 

 

8.Target Group of the Project Idea (Users):  
People across the globe suffer from neuro conjugate disorder, musculoskeletal problems or 

some other form of paralysis, keeping them from moving any part of their body other than 

parts of the face, our project will target these people who are facing disabilities which are only 

allowing them to move their head and will allow them to connect to the era of technology 

 

 9.Risks 
As this project has been tested there aren't many risks to be taken while using the project other 

than when assembling you will need the help of an abled person who knows how to use a 

computer. The person will wear the glass and run the code. While making sure to mark the red 

light in the eye with a mouse to track.  

10. Resources 
The references we took for the idea and structure of this project are from these websites:  

 

 AndreasLeve. (tarih yok). Control PC Wirelessly With Eye Blinking ;). instructables 

circuits : https://www.instructables.com/Control-PC-Wirelessly-With-Eye-Blinking-/ 

adresinden alındı 

3 Days 

•Components 
Teasting 

3 Week 

•Component 
Assembling 

1 Day 

•Getting 
Outputs 

4 Days 

•Adding 
Redundancy 
by Replacing 
Components 

3 Days 

•Retrieving 
Data 

4 Days  

•Testing and 
Finalizing the 
device 
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 Dinita, M. (2021). 3 best eye control software for PC. Windowsreport : 

https://windowsreport.com/eye-control-software-pc/ adresinden alındı 

 Sinha, A. K. (2021). Control PC Using Eyes. electronicsforu: 

https://www.electronicsforu.com/electronics-projects/control-pc-using-eyes 

adresinden alındı 

 

 

 

 

 

  

 

 


