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Abstract - Our idea involves an approach to Human-Computer Interaction (HCI) by utilizing real-time hand gestures for mouse cursor
movement and click events. The system employs a cost-effective Web Camera and camera-based color detection techniques for hand
gesture recognition. MediaPipe's pretrained models and OpenCV are used to detect hand landmarks and map gestures to cursor actions.
The system is capable of recognizing cursor movement, clicks, volume adjustments, and-even gesture-based emoji detection. The
inclusion of auto-hand detection enhances its adaptability, creating a dynamic and accessible user interface.

Index Terms - Gesture Recognition, Al Cursor Control, MediaPipe, Human-Computer Interaction, Computer Vision, Hand Detection

I. INTRODUCTION

Human-Computer Interaction (HCI) is an evolving field focused on creating more intuitive ways to engage with technology. Our system,
GestureConnect, proposes a camera-based interface that interprets real-time hand gestures to control the mouse cursor, enhancing
accessibility, hygiene, and user experience. Instead of relying on physical devices like a mouse or keyboard, users can interact with
their systems using natural gestures.
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The system uses MediaPipe for hand landmark detection and OpenCV for real-time frame processing. Python libraries such as
PyAutoGUI are used to simulate mouse actions. This paper outlines the design, development, and evaluation of the system.
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1. LITERATURE SURVEY

Gesture-based control systems have gained popularity for providing touchless interaction and increased accessibility. In [1], Sruthy
Skaria demonstrates high-accuracy hand gesture recognition using deep learning. Guan Yuan [2] shows how wearable sensors improve
real-time gesture recognition. Meanwhile, Debajit Sarma [3] discusses hybrid systems that integrate sensor-based and vision-based
approaches.

The limitations of each method, such as environmental sensitivity in vision-based methods and noise in sensor data, are addressed by
combining MediaPipe's pretrained hand-tracking models with Python libraries. Our system builds upon these foundations to provide a
real-time virtual mouse controlled entirely by gestures.

Implemented System

The system consists of a webcam, Python-based software, and machine learning models:

= Existing System Architecture:
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Fig. Existing System Architecture

Video is captured using OpenCV.

Frames are converted from BGR to RGB.

MediaPipe detects hands and identifies key landmarks.
Mouse actions are simulated using PyAutoGUI.

= Proposed System Architecture:
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Fig. Proposed System Architecture

e  Users perform gestures without any wearable device.
e MediaPipe detects hand presence and gestures.
e  Gestures like finger pinch initiate clicks, movement of the index finger controls the cursor.
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= Implementation Details:
e  Cursor Movement: Controlled by tracking index finger tip.
e Clicking: Detected using distance between thumb and index finger.
e Dragging: Triggered when the thumb and index finger come close.
e FPS Calculation: Ensures responsiveness.

Screenshots of the Interface
Real-Time Hand Tracking Visualization: Include screenshots of the OpenCV window showing hand landmarks overlaid on the
detected hand. This will illustrate how the system tracks each finger in real-time and translates gestures into commands.
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Command Execution Logs: Optionally, provide snippets of command logs or print statements in the console that indicate

which gestures were detected and which commands were executed.

I1l. CONCLUSIONS

GestureConnect enhances HCI by enabling intuitive interaction using hand gestures. Its real-time performance, minimal hardware
requirements, and adaptability make it suitable for applications in education, healthcare, gaming, and accessibility tools. Challenges
such as lighting conditions and background clutter remain but can be addressed with further refinements.
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