e-ISSN: 2582-5208

International Research Journal of Modernization in Engineering Technology and Science
( Peer-Reviewed, Open Access, Fully Refereed International Journal )

Volume:06/Issue:11/November-2024 Impact Factor- 8.187 Www.irjmets.com
DIGI-STROKES
Pragya Mehta®1, Nikhil Singh Chauhan*Z, Sudhanshu Varma®3, Shubham Jangra*,
Ms. Renu Chaudhary*s

*1234Author, Information Technology, HMRITM, New Delhi, Delhi, India.
*5Asst Prof., Information Technology, HMRITM, New Delhi, Delhi, India.
DOI : https://www.doi.org/10.56726 /IRIMETS63922

ABSTRACT

Digi Strokes is an innovative digital drawing application that integrates cutting-edge technologies, including
OpenCV, MediaPipe, and TensorFlow, to offer users an interactive and immersive artistic experience. This
research paper delves into the development of hand gesture recognition within the application, which powers
several creative features such as Artistry Canvas, Shapes Master, Letter Artistry, and Clash of Hands. The
frontend is designed using HTML, CSS, and JavaScript, while Flask is utilized for backend management. Digi
Strokes allows users to express creativity using hand gestures, creating an accessible platform for all skill
levels. This paper explores the methodology, implementation process, results, and future potential of the Digi
Strokes project, contributing to the fields of interactive applications and gesture recognition technology.
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I. INTRODUCTION

Digi Strokes is a groundbreaking application that revolutionizes how users engage with digital art by allowing
them to draw in the air. Using advanced motion tracking technology, Digi Strokes enables users to perform
gestures in front of a camera, facilitating actions like drawing, writing, and communication without needing
traditional physical surfaces. This motion-tracking capability relies on the "air writing" technique, a computer
vision method that interprets and tracks hand movements in real time. A key requirement for optimal
functionality is that users must maintain an appropriate distance from the camera to ensure accurate gesture
recognition.

The Digi Strokes application consists of four major components:

1.1 Artistry Canvas: This feature allows users to create stunning artworks by drawing in the air, providing a
novel medium for artistic expression.

1.2 Shapes Master: This project enables users to create geometric shapes through hand gestures, offering a
creative and simplified approach to drawing.

1.3 Letter Artistry: Letter Artistry focuses on detecting and rendering letter shapes, allowing users to create
artistic textual content through air writing.

1.4 Clash of Hands: This component introduces an interactive, competitive gameplay feature where users can
engage in a rock-paper-scissors style game using hand gestures, adding a fun and dynamic element to the Digi
Strokes platform.

Digi Strokes relies on powerful Python libraries, such as OpenCV and MediaPipe, which offer machine learning-
driven solutions for gesture recognition and hand tracking. Through these technologies, Digi Strokes facilitates
a natural and intuitive user experience, empowering artists and creators of all skill levels to engage with digital
content.

II.  EXISTING SYSTEM

The Artistry Canvas project begins by initializing the video interface using a webcam, which enables real-time
hand gesture recognition. OpenCV, an open-source computer vision library, is used to process the video stream,
ensuring the system operates efficiently and is adaptable to various use cases. The video capture is initialized
via the cv2.VideoCapture() function, allowing access to live video data that is processed in real-time.
Specifically, the VirtualAirCanvas.cap.read() function continuously reads frames, which are then analyzed to
detect gestures.
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Figure 1: Existing System
The system offers two primary interaction modes:
2.1 Free-Hand Drawing: When the "draw" tool is selected, the user can use their index finger to draw or write
directly on the virtual canvas. The system tracks hand movements and maps the position of the index finger
onto the screen, providing intuitive and precise control. This feature is ideal for sketching, writing, or designing.
2.2 Shapes Integration: In addition to free-hand drawing, the system allows users to select and place
predefined shapes (such as rectangles, circles, and lines) on the canvas. This feature enables users to create
structured artwork or diagrams with ease. The system supports adjusting the size and orientation of these
shapes, offering more versatility for creative projects.
To further enhance user experience, an erase tool is included, enabling users to delete unwanted portions of
their artwork effortlessly. The system also ensures smooth transitions between tools, allowing for a seamless
creative process.

III. METHODOLOGY

The methodology for Digi Strokes focuses on the development of a responsive and accurate gesture-recognition
system to enable interactive, gesture-based drawing applications. The system is designed in two core stages:
Data Processing and Gesture Recognition and Application Implementation and Interaction Design.
TECHNOLOGIES EMPLOYED

When examining the technical aspects of mobile applications employing Django and Flutter, the strategy
involves utilizing Django's backend features for managing data and business logic. Simultaneously, Flutter takes
charge of frontend development using its Ul toolkit, facilitating the development of cross-platform applications
with a consolidated codebase. The integration via APIs guarantees seamless communication between the
frontend and backend, culminating in a cohesive and fully functional mobile application.

3.1. PYTHON

As the primary programming language, Python facilitates the integration of various libraries and supports the
development of robust, efficient code for gesture recognition and hand tracking.

3.2. OPENCV

This open-source computer vision library enables real-time image processing, which is essential for recognizing
hand gestures and movements.

3.3. MEDIAPIPE

MediaPipe provides advanced tracking algorithms that help accurately detect and interpret hand gestures,
allowing for smooth, responsive interactions within the application.

3.4. TENSORFLOW

By utilizing TensorFlow, Digi Strokes incorporates machine learning models to enhance gesture recognition
accuracy, making the system adaptable to various user inputs and environments.
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3.5. FLASK

Flask serves as the backend framework, enabling efficient data handling and communication between the
client and server, while supporting a seamless user experience.

3.6. WEB TECHNOLOGIES
The frontend is developed using HTML, CSS, and JavaScript, creating a responsive and user-friendly interface.
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Figure 2: Use Case Diagram

DATA PROCESSING AND GESTURE RECOGNITION

This stage involves setting up the framework for real-time gesture detection using OpenCV, MediaPipe, and
TensorFlow.

e Hand Tracking and Landmark Detection: MediaPipe is used to detect hand landmarks, providing
coordinates for each joint, enabling precise tracking of hand movements. OpenCV captures and processes
these frames to continuously track the user’s hand, which is the primary input source. Implement user
authentication on the Flutter side, securely transmitting user credentials to Django for validation.

e Machine Learning Model Integration: TensorFlow models are implemented to classify hand gestures
based on landmark data, allowing the system to distinguish between gestures for drawing, selecting shapes,
and controlling brush tools. The model is trained to adapt to various environments, ensuring consistent
accuracy.

Application Implementation and Interaction Design

This stage focuses on integrating gesture-based inputs within the application’s user interface, providing a fluid
and user-friendly experience.

¢ Frontend and Backend Design: HTML, CSS, and JavaScript are used for a responsive frontend, while Flask
serves as the backend framework for managing data flow. The interface displays real-time feedback,
enhancing user interaction.

o Feature-Specific Gesture Control: Each application feature, such as Artistry Canvas, Shapes Master, and
Letter Artistry, is assigned specific gesture controls, including brush selection, shape placement, and letter
rendering. The gesture controls are optimized for smooth interaction and visual feedback, enabling users to
switch tools and create artwork effortlessly.
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IV.  PROPOSED SYSTEM

The Digi Strokes is an innovative digital platform designed to transform the way users engage with art and
creativity through advanced hand gesture recognition and computer vision technologies. This project
encompasses four core applications, each offering unique functionalities that enhance user interaction:
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Figure 3: Proposed System

4.1 Artistry Canvas: This application enables users to create intricate artworks using hand gestures. By simply
moving their hands in the air, users can select colors, brush types, and drawing tools, providing a natural and
intuitive drawing experience. With multiple brush types (such as pencil, marker, crayon, and paintbrush), users
can experiment with various artistic styles. The expanded color palette offers a broad range of options, giving
artists greater flexibility in their designs. The application also features a save button, allowing users to save
their artwork, a clear canvas button for easy resets, and an exit button for closing the app. Hand tracking
ensures precise input and real-time feedback, making the tool accessible to artists of all skill levels.

4.2 Shape Master: This feature enables users to draw geometric shapes effortlessly. By recognizing specific
hand gestures, the application converts simple movements into defined shapes like circles, squares, and
triangles. This tool serves both creative and educational purposes, helping users learn geometric concepts
interactively. The integration of an eraser tool allows users to remove unwanted shapes with ease, while
resizing options provide flexibility during the drawing process. Users can save their completed artwork, and an
exit button offers a convenient way to close the application.

4.3 Letter Artistry: With this application, users can create beautiful letterforms and typography through
gesture-based inputs. Digi Strokes uses machine learning algorithms to recognize various letter shapes and
styles, allowing for artistic creation. Users can adjust brush types and sizes, providing control over how the
letters appear on the canvas. A dedicated eraser tool is available for refining lettering, while the clear canvas
button offers a quick way to start over. This feature promotes creativity in both graphic design and handwritten
art.

4.4 Clash of Hands: This interactive application combines hand gesture recognition with competitive
gameplay. In Clash of Hands, users participate in a real-time hand gesture game where they can challenge
others or play against the system. The application uses hand gestures to perform various actions, and users are
required to react quickly and accurately. The game encourages coordination, speed, and precision, while
providing an engaging and fun experience. Hand tracking is used to detect gestures, ensuring that gameplay is
smooth and responsive. Users can reset the game or exit at any time with the provided buttons.

4.5 Additional Features: Additionally, users can adjust brush types and sizes, giving them control over how
the letters appear on the canvas. A dedicated eraser tool is included to refine and perfect their lettering, while
the clear canvas button allows users to remove all content and start over quickly. This feature promotes
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creativity in both graphic design and handwritten art.

a. Save Button: A convenient save option allows users to preserve their work, making it easy to continue or
share their creations later.

b. Expanded Brush Types: The platform offers various brush types, including pencil, marker, crayon,
airbrush, and paintbrush, providing users with artistic freedom to explore different styles.

c. Color Palette Expansion: An expanded color palette offers a broader spectrum of colors, allowing users to
explore diverse creative possibilities.

d. Clear Canvas Button: This button provides an easy way to clear the canvas, ensuring that users can start
fresh without hassle.

e. Eraser Tool: For both Letter Artistry and Artistry Canvas, the eraser tool gives users the ability to remove
mistakes or refine their designs, ensuring precise control.

f. Stack-Implemented Eraser: An advanced eraser feature has been implemented using a stack-based
approach. This allows users to undo erasures sequentially, offering a more flexible editing experience by
enabling them to revert to previous stages of their artwork.

g. Expanded Game Logic: In Clash of Hands, the game logic has been extended to include additional gestures
for Spock and Lizard, inspired by the popular variation of Rock-Paper-Scissors. This expansion adds
complexity and excitement, allowing for more strategic gameplay options.

h. Exit Button: A practical exit button has been added, allowing users to quickly and easily close the
application when finished with their work.

V.  OBJECTIVES

o Enhance User Interaction: Create a seamless and intuitive experience for gesture-based digital art.

¢ Implement Advanced Gesture Recognition: Apply computer vision and machine learning for precise hand
gesture recognition.

¢ Develop Diverse Applications: Offer tools like Artistry Canvas, Shapes Master, Letter Artistry, and Clash of
Hands.

¢ Promote Creative Exploration: Provide varied brushes, colors, and tools to inspire creativity.
¢ Ensure Accessibility and Inclusivity: Make the platform easy for all users, regardless of skill level.
e Gather Feedback for Iterative Improvement: Continuously refine Digi Strokes based on user input.

VI. RESULTS AND DISCUSSION

This section presents key visuals and descriptions of Digi Strokes’ core applications and features, showcasing
the user interface and functionality, including the innovative use of hand gestures, brush tools, shape
manipulation, and word recognition.

6.1 Artistry Canvas

e Complete Project Showcase: The first image provides an overview of the Artistry Canvas interface,
displaying its user-friendly layout, where users can freely create drawings using hand gestures. The design
emphasizes intuitive navigation through the available drawing tools.

e Types of Brushes: The second image highlights the diverse brush options, including pencil, marker, crayon,
airbrush, and paintbrush. Each brush offers unique textures and effects, enhancing creative flexibility and
enabling users to experiment with different artistic styles.

e Color Palette: The third image displays the expanded color palette, which includes a wide range of vibrant
colors. This palette allows for rich customization and enhances users' artistic possibilities.

e Save Button (Saved Picture): The final image in this series demonstrates the save functionality, showing
how users can easily save their artwork, making it accessible for later viewing or sharing.
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Figure 4: Artistry Canvas

6.2 Shapes Master

Complete Project Showcase: This image provides a full view of the Shapes Master interface, where users
can draw geometric shapes with ease through gesture recognition. The layout includes options for selecting
and resizing various shapes.

Different Shapes: The second image shows the range of shape options, such as circles, squares, rectangles,
and triangles. The feature is both creatively versatile and educational, enabling users to explore geometric
concepts interactively.

Resizable Shapes: The third image illustrates the flexibility of resizing shapes before saving them. This
feature adds a dynamic aspect to the application, allowing users to adjust shapes according to their needs.
Save Button (Saved Image): The final image highlights the save functionality, showing a completed
geometric composition that has been resized and saved for later use.
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Figure 5: Shapes Master

6.3 Letter Artistry

Complete Project Showcase: The first image showcases the Letter Artistry interface, where users can draw
letters and words using hand gestures. The system ensures accuracy in recognizing and displaying each
letter.

Alphabet Recognition: The second image demonstrates the recognition of individual letters through
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gestures. The application captures each letter with precision, providing real-time feedback for improved
user experience.

e Full Word Recognition: The third image displays the recognition of full words, showing how the system
can interpret a series of letter gestures to form complete words.

o Images of Recognized Words: The final image depicts a saved visual representation of a recognized word,
showing the application’s ability to capture and store custom letterforms created through gesture-based
input.
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Figure 6: Letter Recognition

Figure 7: Letter Artistry
6.4 Clash of Hands Feature

The Clash of Hands feature in Digi Strokes brings an interactive and entertaining element to the application by
incorporating the classic Rock-Paper-Scissors-Spock-Lizard game. This game uses hand gesture recognition to
identify specific hand shapes, allowing users to play directly through gestures. The addition of Spock and Lizard
enhances the traditional Rock-Paper-Scissors format, creating more engaging gameplay with a broader range of
possible moves.

¢ Gesture Recognition: Digi Strokes identifies user hand shapes in real-time, detecting Rock, Paper, Scissors,
Spock, and Lizard gestures accurately.

e Score Tracking: Each round’s outcome updates the game score, displaying wins, losses, and ties to keep
gameplay engaging.

e Purpose and Impact: This feature offers a fun, interactive break from Digi Strokes' creative tools,
showcasing the flexibility of gesture recognition technology for both art and entertainment.
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Figure 8: Clash of Hands
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6.5 Application Interface

This section highlights the design and functionality of the Digi Strokes interface, offering a look at both the
frontend and backend aspects of the project.

o Home Page: The first image shows the Digi Strokes home page, featuring a clean and minimalistic design. It
provides easy navigation to the core applications, emphasizing user accessibility and an inviting
introduction to the platform.

e Landing Page: The second image showcases the landing page, which presents an overview of Digi Strokes'

key features and applications (Artistry Canvas, Shapes Master, and Letter Artistry, and Clash of Hands),
serving as a central hub for users.

e Backend (Flask Involvement): The final image illustrates the backend architecture, highlighting Flask’s
role in handling data processing and communication between the frontend and backend. This robust
backend setup ensures smooth and efficient operation for the entire platform.
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Figure 9: Application Interface
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Figure 10: Backend Integration
VII. CONCLUSION

The Digi-Strokes project represents a significant leap forward in gesture recognition, blending traditional
artistic techniques with cutting-edge digital interaction. By leveraging technologies such as OpenCV, MediaPipe,
TensorFlow, and Flask, it provides a versatile platform for creative expression using hand gestures. Through its
core applications—Artistry Canvas, Shapes Master, Letter Artistry, and Clash of Hands —users can draw, create
geometric shapes, and express typography naturally and intuitively. The integration of these tools fosters a
dynamic environment that enhances creativity and accessibility for artists of all skill levels. User feedback has
played a crucial role in refining the system, ensuring an optimal and user-friendly experience. With the
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increasing demand for interactive and immersive technologies, Digi-Strokes exemplifies the transformative
potential of combining computer vision and machine learning to elevate creative practices. Future
developments may include expanding features, incorporating new applications, and further improving gesture
recognition to continuously engage users in innovative ways.

VIII. REFERENCES

[1] Khan, A., & Mahmood, A. (2020). A survey on hand gesture recognition techniques for human-computer
interaction. Journal of Ambient Intelligence and Humanized Computing, 11(5), 1915-1935.
https://doi.org/10.1007/s12652-019-01335-1

[2] Wang, L., & Zhang, W. (2019). Hand gesture recognition using deep learning methods: A review. Sensors,
19(5), 1125. https://doi.org/10.3390/5s19051125

[3] Khan, M. A, & Awan, U. (2018). A comprehensive survey of gesture recognition techniques: Current and
future trends. Artificial Intelligence Review, 49(1), 1-39. https://doi.org/10.1007/s10462-017-9555-8
[4] Zhou, W, & Zhao, Y. (2020). Real-time hand tracking and gesture recognition for human-computer

interaction. IEEE Transactions on Human-Machine Systems, 50(6), 575-587.
https://doi.org/10.1109/THMS.2020.2970445

[5] Miiller, M., & Jansen, C. (2017). Comparing gesture and touch input for mobile applications. International
Journal of Human-Computer Studies, 105, 1-10. https://doi.org/10.1016/j.ijhcs.2017.04.004

[6] Rashtchian, M. & Hatzinakos, D. (2021). A survey of hand gesture recognition approaches: From
traditional to deep learning. Journal of Visual Communication and Image Representation, 82, 103285.
https://doi.org/10.1016/j.jvcir.2021.103285

[7] OpenCV. (2023). Open Source Computer Vision Library. Retrieved from https://opencv.org/

[8] MediaPipe. (2023). MediaPipe: A framework for building multimodal applied machine learning pipelines.
Retrieved from https://mediapipe.dev/

[9] TensorFlow. (2023). TensorFlow: An end-to-end open source machine learning platform. Retrieved from
https://www.tensorflow.org/

[10] Flask. (2023). Flask: A lightweight WSGI web application framework. Retrieved from
https://flask.palletsprojects.com

www.irjmets.com @International Research Journal of Modernization in Engineering, Technology and Science
[2296]


http://www.irjmets.com/
https://doi.org/10.1007/s12652-019-01335-1
https://doi.org/10.3390/s19051125
https://doi.org/10.1016/j.ijhcs.2017.04.004
https://doi.org/10.1016/j.jvcir.2021.103285
https://opencv.org/
https://mediapipe.dev/

