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ABSTRACT: This project investigates the creation of a system that controls a cursor using the motions of the 

human eyeball. It utilizes Python and takes use of the features provided by the OpenCV, MediaPipe, and 

PyAutoGUI libraries. The main objective is to develop a hands-free, intuitive approach for human-computer 

interaction that may greatly improve accessibility for those with physical limitations. The system utilizes 

OpenCV for fast image processing and MediaPipe for accurate eye-tracking and facial landmark identification, 

enabling real-time video recording via a webcam. Through the analysis of visual inputs, the system identifies 

eye movements and converts them into matching cursor actions using PyAutoGUI. This process efficiently links 

the direction of gaze to specific screen coordinates.   

The implementation prioritizes three crucial elements: attaining exceptional precision in eye-tracking, 

guaranteeing promptness in cursor motions, and maintaining a user-friendly interface for effortless use. OpenCV 

manages the essential functions of video capture and preprocessing, which include preparing the data for further 

analysis. MediaPipe, renowned for its sophisticated expertise in facial landmark identification, offers the 

essential accuracy in monitoring eye movements. PyAutoGUI is used to translate these motions into cursor 

actions, facilitating smooth control over the computer interface.   

Preliminary testing and assessments show encouraging outcomes, with the system exhibiting accurate, seamless, 

and instinctive engagement. The technique of eye tracking allows users to efficiently manipulate the cursor by 

using their eye movements, demonstrating the promising possibilities of this technology in practical scenarios. 

Subsequent efforts will be directed on enhancing the precision of gaze detection, minimizing delays, and 

guaranteeing the system's reliable performance under various lighting conditions and with diverse user 

demographics.  

This project not only tackles significant accessibility obstacles but also demonstrates the actual use of modern 

computer vision and automation technology. This system strives to enhance the entire user experience by 

integrating robust libraries and prioritizing user-centric design. It specifically targets users with physical 

limitations, providing them with a dependable and efficient solution. By doing so, it promotes inclusivity in 

technology.  

 

INTRODUCTION 

 

The main goal of this project is to create an advanced and dependable system for controlling the cursor by 

tracking human eye movements, using the Python programming language. This system utilizes OpenCV for 

quick video capture and image processing, MediaPipe for accurate detection and tracking of facial landmarks 

and eye movements, and PyAutoGUI to convert these motions into cursor actions on the screen. The initiative 

aims to provide a convenient and hands-free means of interaction, particularly helping those with physical 
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limitations who have difficulties using conventional input devices. In addition, the project's objective is to 

guarantee that the system is user-friendly, allowing for easy calibration and tweaks to fit various users. We will 

focus the continuous improvement of algorithms to attain high levels of accuracy and low delay in eye-tracking 

and cursor control. Thorough testing and validation will be carried out to guarantee the strength and efficacy of 

the system in different real-life situations. Future improvements will concentrate on incorporating modern 

machine learning methods to boost performance and flexibility. 

                                                              

    

Figure 1:Physically Disabled Peoples 

 

LITERATURE SURVEY 

 

EYE-TRACKING TECHNOLOGY: 

Duchowski, A.T. (2007). "Eye Tracking Methodology: Theory and Practice": This book provides a 

comprehensive overview of eye-tracking technology, including its theoretical underpinnings and real-world 

uses. The text explores several eye-tracking techniques and the difficulties associated with recording and 

interpreting eye movements. It offers fundamental information necessary for the development of eye-tracking 

systems.  

Hansen, D.W., and Ji, Q. (2010). "A Survey of Models for Eyes and Gaze: Examining the Perspective of the 
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Observer" This survey study provides an overview of several models and methods used for eye and gaze 

monitoring. The statement emphasizes the significance of precision and resilience in eye-tracking systems, 

which is crucial for the effectiveness of a cursor control system.  

 

                                                                Figure 2:Eye tracking 

COMPUTER VISION AND IMAGE PROCESSING: 

 

Bradski, G., and Kaehler, A. (2008). "Learning OpenCV: Computer Vision with the OpenCV Library" This 

book provides a thorough and detailed explanation of OpenCV, a very popular library used for computer vision 

and image processing. This course covers methods for capturing, processing, and detecting features in images, 

which are essential for the real-time monitoring of eye movements and identification of face landmarks.  

 

Rosebrock, A. (2019). "Practical Python and OpenCV: An Introduction to Image Processing and Computer 

Vision, with a focus on practical examples." This book offers concrete illustrations of utilizing OpenCV with 

Python for diverse computer vision assignments. The content comprises instructional materials on facial 

landmark identification, a crucial component for accurately monitoring eye movements.  

 

FACIAL LANDMARK DETECTION: 

 

Kazemi, V., and Sullivan, J. (2014). "One Millisecond Face Alignment with an Ensemble of Regression Trees" 

is the title of a research paper. This study presents a technique for rapid and precise identification of face 

landmarks, which has been included into several facial recognition and tracking systems. It serves as a 

foundation for comprehending the methods used in MediaPipe for facial landmark identification.  

Documentation for MediaPipe, a software library developed by Google Research, may be found here. 

MediaPipe is a flexible framework created by Google for constructing pipelines that can handle several modes 

of perception. The official documentation and research papers on MediaPipe provide comprehensive 

information on its design and capabilities, especially in the areas of facial landmark detection and eye-tracking, 

which are crucial for this project.  
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Figure 3:Facial Landmark Detection 

 AUTOMATION AND USER INTERACTION: 

 

Sweigart, A. (2018). "Automate the Boring Stuff with Python": This book includes a comprehensive section 

on PyAutoGUI, a library used for automating GUI tasks. Understanding PyAutoGUI is crucial for translating 

detected eye movements into cursor movements, enabling the practical implementation of hands-free cursor 

control. 

Tarral, M. (2020). "Real-Time Eye Tracking and Blink Detection with Python and OpenCV": This tutorial 

demonstrates the use of OpenCV for real-time eye tracking and blink detection. It provides practical insights and 

code examples that can be adapted for developing a cursor control system based on eye movements. 

 

HUMAN-COMPUTER INTERACTION AND ASSISTIVE TECHNOLOGIES: 

Jacob, R.J.K., & Karn, K.S. (2003). "Eye Tracking in Human-Computer Interaction and Usability 

Research: Ready to Deliver the Promises": This paper discusses the applications of eye-tracking in human-

computer interaction and usability research. It highlights the potential benefits of eye-tracking technology in 

creating more accessible interfaces, which aligns with the objectives of this project. 

 

Majaranta, P., & Bulling, A. (2014). "Eye Tracking and Eye-Based Human-Computer Interaction": This 

comprehensive review explores the use of eye-tracking for various HCI applications, including assistive 

technologies. It provides insights into the challenges and opportunities in developing systems that rely on eye 

movements for interaction.. 
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SYSTEM ARCHITECTURE: 

 
 
 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 4: System Architecture 
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ACTIVITY DIAGRAM:                                     

                                                                                                                            

 

Figure 5: Flow Diagram 
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SYSTEM TESTING 

 

UNIT TESTING 

Unit testing involves the design of test cases that validate that the internal program logic is functioning 

properly, and that program inputs produce valid outputs. All decision branches and internal code flow 

should be validated. It is the testing of individual software units of the application .it is done after the 

completion of an individual unit before integration. This is a structural testing, that relies on knowledge of its 

construction and is invasive. Unit tests perform basic tests at component level and test a specific business 

process, application, and/or system configuration. Unit tests ensure that each unique path of a business process 

performs accurately to the documented specifications and contains clearly defined inputs and expected results. 

Test Cases: 

A test case is a set of conditions or variables under which a tester will determine 

whether an application, software system or one of its features is working as it was originally established for it to 

do. 

 

INTEGRATION TESTING 

Integration tests are designed to test integrated software components to determine if they actually run as one 

program. Testing is event driven and is more concerned with the basic outcome of screens or fields. Integration 

tests demonstrate that although the components were individually satisfaction, as shown by successfully unit 

testing, the combination of components is correct and consistent. Integration testing is specifically aimed at 

exposing the problems that arise from the combination of components. 

 

Test Case: Stock Close Price Prediction 

Test Objective: To check whether the predicted stock prices are accurate and to compare with actual stock 

prices 

Test Description: Stock data collected from Yahoo finance and separated as two different datasets namely 

‘Training dataset’ and ‘Testing dataset’ and the LSTM algorithm predicted the close prices which gave accurate 

results. 

Test Results: All the test cases mentioned above passed successfully. No discrepancy was encountered leading to 

the analysis. 

 

RESULTS 

 

The outputs of this project are centered around the effective control of the cursor through eye movements and 

ensuring a seamless user experience. 

Real-Time Cursor Movement: 

Description: The cursor on the screen moves in response to the user’s eye movements, translating gaze direction 

into cursor coordinates. 
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Figure 7:  Execution Terminal 

Video Capturing with OpenCV: 

                                                                                                             

 

 

Figure 8:  Video Capturing 

Facial Landmark Detection With MediaPipe: 

                                                                                                            

 

Figure 9:  Facial Landmark Detection 
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Cursor Control with PyautoGUI: 

                                                                                                              

 

 

Figure 9:  Cursor Controlling 

   In summary, the project successfully integrates video capture, frame preprocessing, facial landmark detection, 

eye movement analysis, and cursor control to create an accessible and user-friendly system for controlling the 

cursor using eye movements. The outputs demonstrate the feasibility and effectiveness of this approach, offering 

significant benefits in terms of accessibility and intuitive interaction. 

 

CONCLUSION AND FUTURE WORKS 

 

COCLUSION: 

The Python code successfully showcased an innovative and approachable technique of human-computer 

interaction by using OpenCV, MediaPipe, and PyAutoGUI to control a cursor via human eye movements. By 

using a methodical examination and execution, we successfully attained the capability to manipulate the cursor 

in real-time using eye gazing, offering a hands-free substitute for conventional input devices like a mouse or 

trackpad. 

 

FUTURE WORKS: 

While the project has achieved its primary goals, there are several areas for further improvement and expansion. 

Future work can focus on enhancing system robustness, user experience, and exploring new applications. 
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