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ABSTRACT  

The increasing demand for hands-free interactions with computer has led to the development of gesture 

recognition-based systems for controlling virtual input devices like the mouse and keyboard. This paper 

presents a novel approach to gesture-based control using computer vision techniques, where hand gestures 

are captured and processed to perform mouse and keyboard operations. The system utilizes real-time gesture 

recognition algorithms to map specific hand movements to corresponding actions such as mouse movements, 

clicks, scrolling, and text input. By using machine learning and image processing techniques, the system 

offers an intuitive and accessible alternatives to traditional input devices. The proposed architectures is 

designed to be robust and adaptable to various environments, providing users with a seamless interaction 

experience. The study also highlights the challenges, such as environmental noise, lighting conditions, and 

gesture accuracy, while presenting potential solutions to overcome these limitations. The system has wide 

applications in areas such as accessibility, assistive technology, and hands-free computing. 
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INTRODUCTION  

In the evolution of human-computer interaction (HCI), traditional input devices like the mouse and keyboard 

have long been the standard tools for navigating digital environments and executing commands. However, 

with advancements in technology and the growing demand for more intuitive, ergonomic, and contactless 

interactions, there has been a surge in exploring alternative methods of input. Gesture recognition 

technology, which enables devices to interpret human movements as commands, has emerged as a promising 

solution. By utilizing sensors such as cameras, depth sensors, or accelerometers, gesture recognition systems 

can track and analyze hand movements in real-time, allowing users to interact with computers without the 

need for physical contact. 

Gesture-based control offers several advantages, particularly in scenarios where physical input devices are 

impractical, unsanitary, or restrictive. For instance, in healthcare settings, where maintaining hygiene is 

critical, or in virtual and augmented reality applications, where traditional input methods are often 

cumbersome, gesture recognition presents an elegant solution. Furthermore, gesture-based interaction can 

be highly beneficial for individuals with disabilities, providing a more accessible interface to interact with 

computing devices. 
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The concept of a gesture recognition-based virtual mouse and keyboard takes advantage of these benefits by 

translating hand movements into mouse pointer control, clicking actions, and keyboard input. This paper 

explores the development of such a system, which uses real-time gesture analysis to enable efficient and 

effective navigation of graphical user interfaces (GUIs). The system utilizes machine learning algorithms, 

such as Convolutional Neural Networks (CNNs) or Dynamic Time Warping (DTW), to classify and 

recognize gestures, and then translates these gestures into corresponding actions on the screen. 

This paper aims to present an overview of the design and implementation of a gesture recognition-based 

virtual mouse and keyboard, focusing on key components such as gesture detection, classification 

algorithms, and system performance. Additionally, we examine the challenges involved in ensuring accurate 

gesture recognition and real-time responsiveness, as well as the potential applications and future 

developments of this technology in fields such as accessibility, gaming, and immersive experiences. Through 

this research, we seek to demonstrate the feasibility and benefits of a touchless, gesture-driven interface in 

enhancing user interaction and broadening the scope of modern computing. 

  

LITERATURE SURVEY  

 

Author Name of the paper Objective 
Methodolog

y 
Limitations 

  Sugnik Roy 

Chowdhury 

 

  Sumit Pathak 

 

  MD Anto 

Praveena 

Gesture Recognition 

Based Virtual Mouse 

and Keyboard 

 

 To develop a 

gesture 

recognition 

system for 

controlling a 

virtual mouse 

and 

keyboard. 

 Utilizes 

machine 

learning 

algorithms 

for gesture 

detection and 

interpretation 

using 

camera-based 

input. 

 Limited accuracy 

and sensitivity to 

environmental 

conditions like 

lighting and 

background noise. 

 

B. R. Sandhya, 

C. Amrutha, S. 

Ashika 

2023 

 Gesture recognition 

based Virtual Mouse 

and Keyboard 

 To design a 

gesture-

based system 

for 

controlling 

virtual mouse 

and keyboard 

functions 

without 

physical 

input 

devices. 

 The system 

uses image 

processing 

and machine 

learning 

techniques to 

recognize 

and map hand 

gestures to 

virtual mouse 

and keyboard 

actions. 

Limited to specific 

gesture types and 

environmental 

conditions such as 

lighting affecting 

accuracy. 

Shimaa Osman 

2024 

 Virtual Keyboard-

Mouse in Real-Time 

Using Hand Gesture 

and Voice Assistant 

To develop a 

real-time 

system that 

combines 

hand gestures 

and voice 

commands  

controlling 

the virtual 

 The system 

integrates 

hand gesture 

recognition 

and voice 

assistance 

technologies 

to enable 

hands-free 

 Sensitivity to 

environmental 

factors (e.g., noise, 

lighting) may affect 

accuracy and 

responsiveness. 
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keyboard and 

mouse. 

control of 

virtual input 

devices. 

 Md Abdur 

Rahim, Jungpil 

Shin, Md 

Rashedul Islam 

2020 

 Hand Gesture 

Recognition-Based 

Non-Touch Character 

Writing Systems on a 

Virtual Keyboard 

  To develop 

a hands-free 

character 

writing 

system that 

uses hand 

gestures to 

input text on 

a virtual 

keyboard. 

 

  Utilizes 

hands 

gesturing 

recognitions 

algorithms to 

detect and 

interpret 

gestures for 

character 

input on a 

virtual 

keyboard. 

  Accuracy is 

affected by hand 

positioning, 

background noise, 

and lighting 

conditions, and it 

requires precise 

gesture input. 

 

 

 

PROPOSED METHOD  

  

 Activity Diagram  
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SYSTEM ARCHITECTURE  

 The system architecture for gesture recognition-based virtual mouse and keyboard involves capturing hand 

gestures through cameras, processing and extracting features, classifying gestures using machine learning, 

and mapping them to corresponding mouse or keyboard actions with real-time feedback to the user. 

 

  

 
 

Fig: System Architecture 

  

  METHODOLOGY 

1.  Data Collection & Preprocessing: Capture hand gestures using cameras or sensors and preprocess the data 

(e.g., background subtraction, edge detection). 

2. Feature Extraction: Detect key points on the hand and extract features like distances, angles, and 

orientation. 

3. Gesture Recognition: Use machine learning models (e.g., CNN, SVM) to classify gestures into virtual 

mouse or keyboard actions. 

4. Action Mapping: Map gestures to actions like mouse movements, clicks, scrolling, and keyboard typing. 

5. UI Integration: Implement real-time feedback for users, showing cursor movements or text input. 

6. Evaluation: Test system accuracy, responsiveness, and optimize for different environments (lighting, 

background noise). 

FUTURE SCOPE  

  

  Improved Accuracy: Enhance recognition under various conditions. 

    Multi-User Support: Enable recognition of gestures from multiple users or hands. 

  AR/VR Integration: Extend functionality to augmented and virtual reality environments. 

  Customizable Gestures: Allow users to define personalized gestures for actions. 

  Wearable Integration: Use smart wearables (gloves, wristbands) for precise tracking. 

  Multimodal Interaction: Combine gestures with voice commands or eye-tracking for richer interaction. 

  Edge Computing: Optimize for real-time processing on low-power devices. 

  Accessibility: Improve assistive technology for disabilities. 

    Cross-Platform Support: Enable use across different devices (PCs, smartphones). 

  AI-Driven Adaptation: Implement AI to adapt to user-specific gesture patterns over time 

http://www.ijcrt.org/


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

IJCRT2501169 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org b466 
 

 CONCLUSION  

  

Gesture recognition-based virtual mouse and keyboard system offer a promising another  traditionals input 

methods, provides users with a hands-free, intuitive, and accessible way to interacts with digital devices. By 

leveraging machine learning and computer vision technologies, these systems can recognize and interpret 

hand gestures in real-time to perform mouse and keyboard functions. Although challenges such as 

environmental sensitivity, gesture accuracy, and system customization remain, the future  technology for this 

is vast. With advancements in AI, wearable devices, and multimodal interactions, gesture-based systems can 

be optimized for greater precision, accessibility, and personalization, making them a valuable tool for diverse 

applications, including assistive technologies, AR/VR environments, and beyond. 
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