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Abstract:  This project focuses on creating a system that allows people to control a mouse on a computer screen 

using both their eye and hand movements. The idea is to make it easier for people who have difficulty using 

regular input devices like a mouse and keyboard, or who need a handsfree way to interact with their computers. 

By combining eye-tracking technology with hand movements, users will be able to move the mouse cursor just 

by looking at different areas of the screen, and they can use hand gestures to perform clicks or other actions. 

The system is designed to improve accessibility for individuals with mobility impairments, offering an 

alternative way to control computers. In this report, we go through all the steps involved in making this system, 

starting with understanding the problems users face and analysing their needs. We then describe the methods 

and technology used to track eye and hand movements. The design phase explains how the system processes 

these movements and turns them into mouse actions on the screen. The project also looks at ways to test and 

improve the system, ensuring it is accurate and easy to use. Lastly, we discuss how the system could be 

enhanced in the future, for example, by adding more advanced gesture controls or expanding its use to other 

devices, making it useful for a wider range of users. This combination of eye and hand movement tracking 

offers a more flexible and accessible computing experience 

 

Index Terms - Eye-tracking technology, hand gesture recognition, mouse control, accessibility, mobility 

impairments, human-computer interaction, alternative input devices, hands-free computing, eye and hand 

movement tracking, gesture-based control, computer accessibility solutions, assistive technology, cursor 

control, inclusive computing, input device innovation. 

 

I. INTRODUCTION 

In recent years, technology has made it possible to control computers in ways that go beyond the traditional 

mouse and keyboard. This project explores the development of a virtual mouse control system that allows 

users to operate a computer using both their eye and hand movements. The system is designed to improve 

accessibility for people who have difficulty using standard input devices, such as individuals with physical 

disabilities. By integrating eyetracking and hand movement technologies, this virtual mouse offers a hands-

free and intuitive way to interact with a computer. The system works by tracking where the user is looking 

on the screen and moving the mouse cursor accordingly. At the same time, hand movements are used to 

perform actions like clicking, dragging, or selecting items. This combination of eye and hand movements 

makes the system more flexible and responsive compared to systems that rely on only one input method. 

One of the main goals of this project is to provide a solution that makes computing easier for people with 

limited mobility. By using eye and hand movements, users can perform tasks without needing to use a 

traditional mouse or keyboard. This can help people who find it difficult or impossible to use these devices 

due to physical limitations. This project is divided into several phases, starting with analysing user needs, 

designing the system, and testing it for accuracy and ease of use. The future work will focus on improving 

the system’s precision and expanding its use to other fields like gaming or healthcare. This new method of 

interaction opens up many possibilities for creating a more accessible and userfriendly computing 

experience. 
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II. LITERATURE SURVEY 

An Analysis on Virtual Mouse Control using Human Eye[1] This study explores a hands-free virtual mouse 

system that uses eye movements for computer interaction, aimed at aiding users with physical disabilities. The 

system leverages eye-tracking technology and real-time image processing to translate gaze and blinks into 

cursor movements and clicks. It employs cost-effective hardware like webcams, ensuring broad accessibility. 

Optimization techniques enhance accuracy and responsiveness, minimizing delays for a seamless user 

experience. The system provides an accessible, intuitive, and hands-free computing solution. 

 

Virtual Mouse Controlled by Tracking Eye Movement[2] This paper presents a gaze-based virtual mouse 

system enabling hands-free computer control. Eye-tracking technology monitors gaze direction to move the 

cursor, while predefined triggers like blinks simulate mouse clicks. The system relies on image processing to 

interpret real-time eye movements, using webcams or specialized devices. It addresses challenges like 

calibration and noise, proposing solutions to enhance accuracy and usability. This intuitive, accessible system 

aids individuals with motor disabilities and supports hands-free operation in specialized environments. 

 

Eye-Controlled Mouse Cursor for Physically Disabled[3] This research highlights an innovative eye-controlled 

cursor system designed for users with physical disabilities. Utilizing webcams or dedicated eye-tracking 

devices, the system captures gaze patterns and translates them into cursor movements. Blinks or prolonged 

gazes simulate mouse actions, providing full hands-free control. Real-time image processing ensures smooth 

and responsive cursor navigation. Tailored for affordability and ease of use, the system enhances accessibility 

and independence, while its customizable features and versatile applications extend its utility to gaming, VR, 

and beyond. 

 

Hands-Free Computer Interaction Using Eye Gaze Tracking[4] This research introduces a hands-free computer 

interaction system that uses eye gaze tracking as the primary input method. Designed to assist individuals with 

physical disabilities, the system relies on real-time eye movement detection to control the cursor. A standard 

webcam or a dedicated eye-tracking device captures gaze data, which is processed using advanced image 

processing algorithms to determine cursor movement. Blinks or prolonged gazes are used to simulate mouse 

clicks. The system prioritizes accessibility by being cost-effective and user-friendly, with minimal training 

required for operation. Key innovations include enhanced calibration techniques and reduced processing 

latency, ensuring accuracy and responsiveness. This approach offers a practical, inclusive, and efficient 

alternative for users requiring hands-free control of digital devices. 

III. AIM AND OBJECTIVES 

Aim - The aim of this project is to design a virtual mouse control system that uses both human eye and hand 

movements, combining eye-tracking and gesture technologies to create an intuitive, hands-free control 

mechanism. Our goal is to make computing easier and more accessible, Department of Computer Engineering, 

GSMCOE 9 especially for individuals with physical disabilities, by providing a reliable alternative to 

traditional input devices like a mouse and keyboard. 

Objective -   

 To develop a system that enables users to control a mouse cursor using eye and hand movements 

 To enhance accessibility for people with mobility impairments or disabilities, providing them with an 

easier way to interact with computers 

 To integrate eye-tracking technology for precise cursor movement based on where the user is looking 

on the screen. 

 To implement hand gesture recognition for actions like clicking, dragging, and selecting items 

 To improve user experience by offering a seamless and intuitive alternative to standard input devices. 

 To design the system in a way that allows for future enhancements and scalability to other applications 

like gaming, healthcare, and hands-free environments. 

IV. SCOPE OF PROJECT 

The project is primarily aimed at individuals with physical disabilities, providing them with an accessible 

and user-friendly alternative to traditional input devices like a mouse and keyboard. By using eye and hand 

movements, the system allows users to interact with computers without the need for direct hand-based 

controls, enhancing their ability to perform everyday tasks on a computer. This project can also be extended 

for use in gaming, smart home controls, and other fields that require intuitive, hands-free control systems. 

The scope includes future enhancements to improve system accuracy, add more gesture options, and adapt 
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the system for use across different devices and platforms. Overall, this project aims to revolutionize how 

people interact with technology by making it more inclusive and accessible for all.  

V. SYSTEM DESIGN 

The system developed utilizes a Flask backend to interact with TensorFlow models for chest disease 

prediction. It allows users      to upload chest X-ray images, which are then processed by the backend, and the 

trained CNN model predicts diseases such as pneumonia and lung cancer. The model is based on the 

Convolutional Neural Networks (CNN) architecture and employs multiple layers for feature extraction and 

classification. The modular design allows scalability and future enhancements, including real-time predictions. 

Diagrams such as the System Architecture and DFDs are included to illustrate the design. 

VI. METHODOLOGY 

In this project, we use special eye-tracking algorithms to track how the user's eyes move and where they are 

looking on the screen. This technology helps us create a system that allows users to control a computer mouse 

just by moving their eyes. Here’s how the process works in simple terms: 1. Real-Time Data Acquisition: The 

system starts by capturing data about the user's eye movements in real time. This is done using a camera or 

sensor that is placed near the computer screen. The camera constantly watches the user's eyes to see where they 

are looking. Department of Computer Engineering, GSMCOE 17 2. Processing: Once the data is captured, the 

system processes it using software designed for eye-tracking. This software analyses the movement of the eyes 

and calculates exactly where the user is looking on the screen. For instance, if the user looks at a specific spot 

on the screen, the software detects that movement and identifies the corresponding screen coordinates. 3. 

Translation into Cursor Actions: After processing the eye movement data, the system translates it into actions 

that move the mouse cursor. For example, if the user gazes at a button on the screen, the system will move the 

cursor to that button. Additionally, the system can recognize hand movements or gestures, allowing users to 

perform actions like clicking or dragging items on the screen. By combining these steps—capturing eye 

movements, processing that data, and translating it into cursor actions—the system allows for smooth and 

accurate control. This approach makes it easier for individuals with physical disabilities to use a computer, 

offering them a hands-free way to navigate and interact with digital content. Overall, this methodology creates 

a userfriendly experience, improving accessibility and empowering users to engage with technology more 

effectively.  

VII. CONCLUSION 

This project demonstrates the potential of virtual mouse control using eye movements, offering a hands-free 

and accessible method for computer interaction. It successfully allows cursor movement and basic functions 

like clicking, benefiting users with physical disabilities by eliminating the need for traditional input devices. 

While the system achieves its primary objectives, improvements are needed to enhance accuracy, 

responsiveness, and scalability. Future developments could include advanced gesture recognition and 

compatibility with diverse hardware, making the technology more versatile and user-friendly. Overall, the 

project highlights the feasibility and promise of eye-tracking technology for accessible and inclusive digital 

interaction. 

VIII. ACKNOWLEDGEMENT 

We would like to express our gratitude to all those who gave us the possibility to complete this project 

“Multi-Modal Interaction System” We want to thank the Department of Computer Engineering for giving 

us such a golden opportunity to commence this project in the first instance. We have furthermore to thank 

our guide Prof. Jayashree Mankar who encouraged us to go ahead with our project. We also thankful to the 

entire Computer Engineering Department, Genba Sopanrao Moze College of Engineering, Balewadi, Pune 

for their stimulating support. We deeply indebted to our Project guide whose help, suggestions and 

encouragement helped us in all the time and also looked closely at the final version of the report for English 

style and grammar, correcting both and offering suggestions for improvement. 

IX. REFERENCES 

[1] P. M. Naidu, N.Muthukumaran, S. Chandralekha, K. Tejaswini Reddy, K.Sri Vaishnavi Assistant 

Professor, Professor, UG Scholar(2024) An Analysis on Virtual Mouse Control using Human Eye 

[2] Prof.Vinutha.N , Anusha.N , Anusha.P , Punyashree.C ,Vishwas .RP(2024) EYE GAZE TRACKING 

TO CONTROL CURSOR MOVEMENT  

[3] 1Mohamed Nasor, 1Mujeeb Rahman K K, Maryam Mohamed Zubair, Haya Ansari, Farida 

Mohamed.(2018) Eye-Controlled Mouse Cursor for Physically Disabled Individual 

http://www.ijcrt.org/


www.ijcrt.org                                                  © 2025 IJCRT | Volume 13, Issue 1 January 2025 | ISSN: 2320-2882 

IJCRT2501820 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org h85 
 

[4] Human-Computer Interaction Xuebai Zhang, Xiaolong Liu, Shyan-Ming Yuan, and ShuFan Lin(2017) 

Eye Tracking Based Control System for Natural Human-Computer Interaction  

[5] Mr. Dhanaraju, Dr. Sreenivas Mekala , A. Harsha Vardhan Rao , CH. Pavan Kumar , R. Lokesh(2022) 

Human-Eye Controlled Virtual Mouse 

[6] Manikandan B, Alwin S, Muhammed Shahinsha C, Sreeraj Unnikrishnan, Abdul Raheem Bin 

Ummer(2023) VIRTUAL MOUSE CONTROLLED BY TRACKING EYE MOVEMENT 

[7] Kalyani Ijardar, Palak Jaiswal, Mansi Dhakiter, Mayuri Kakde, Tushar Barai(2022) HUMAN EYE 

BASED COMPUTER MOUSE  

[8] Smith, J., & Lee, P. (2019) Advancements in Eye-Tracking Technologies for HumanComputer 

Interaction 

[9] Brown, A., & Johnson, R.( 2020) Human-Computer Interaction: Enhancing User Experience through 

Eye and Gesture Control 

[10] Williams, D., & Patel, S. (2021)Technological Innovations in Accessibility: Improving Interfaces for 

Users with Disabilities 

[11] Doe, J., & Evans,(2022) M. Integrating Assistive Technologies with Eye-Tracking Systems. 

 

 

 

http://www.ijcrt.org/

