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Abstract -The fingertip acts as a virtual colored marker. Using Open CV, the captured frames are converted into HSV colour
space, where colour detection and segmentation techniques are applied to isolate the fingertip region. The detected fingertip
coordinates are continuously tracked and mapped onto a digital canvas, allowing the system to draw strokes corresponding to the
user’s hand movement. With designers and performers using digital media, touch and gesture-based interfaces are increasingly
widely used in the creative industry. There are issues or flaws with these touchscreens, such as ergonomic strain and accuracy.
The goal of this research is to thoroughly analyse how well these interfaces facilitate accuracy, expressiveness, and intuitive
interaction while taking ergonomics into account.

According to the report, creative software and hardware are increasingly utilizing hybrid approaches—which combine touch,
stylus, and gesture input—to provide more flexible and inclusive designs.

Future improvements could include cloud functionality, multi-user support, gesture-based menus, and interaction with
professional software. This experiment shows how gesture recognition might revolutionize interactive digital experiences.

The project's inclusive concept is its true driving force. In addition to fostering digital innovation, the technology is intended to
offer a clean, convenient substitute in communal environments. By bridging the gap between digital precision and physical
freedom, it seeks to make technology more human.

Keywords- computer vision, virtual drawing, human-computer interaction, gesture recognition, hand tracking, and real-time
processing

INTRODUCTION

Innovative solutions that lessen or do away with the necessity for physical contact with electronic devices have been developed as
a result of the quick development of computer vision and human-computer interaction. The Contactless Air Canvas, which
offers a hands-free digital drawing, is one such new technology.

Environment in which users can write, draw, or carry out interactive tasks without coming into contact with a mouse, keyboard,
or stylus. The Contactless Air Canvas system uses computer vision algorithms to identify and analyse hand motions, particularly
fingertip movements. Real-time video frames of the user's hand movements are recorded using a regular webcam. After that,
image processing is applied to these video frames.

Our interactions with technology are changing quickly, shifting toward more immersive, natural, and intuitive approaches. Why?
Particularly in fields like education, digital art, or accessibility, traditional interfaces like the mouse, stylus, or touchscreen
frequently restrict flexibility and creativity. The Hand Tracking Canvas can help with that gesture-based, touch less drawing
system that allows users to engage with a digital canvas in real time using basic hand motions. algorithms to identify and monitor
the fingertip's location. The user can create figures, symbols, or words in the air by using the detected fingertip as a virtual marker
and mapping its movement onto a digital canvas.
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Using Media Pipe for fingertip tracking, Mittal et al. (2023) created a virtual drawing tool that is limited in gesture variation but
appropriate for simple contactless interaction. Hussain et al. (2023) used CNNs and YOLOV5 to increase gesture accuracy, but
real-time execution required high-performance GPUs. Using TensorFlow.js, Sinha and Ranjan (2023) developed a web-based
system that is platform-neutral but constrained by gesture simplicity and browser performance.

LITERTATURE REVIEW

Touch less systems like the Contactless Air Canvas, where users communicate via hand movements recorded by webcams and
processed in real time, are made possible by recent developments in computer vision and human—computer interaction. In order to
imitate drawing without the need for actual equipment, these systems mostly rely on fingertip tracking and image processing
algorithms[14] Mittal and associates. suggested a virtual sketching system based on MediaPipe that is effective at recognizing
simple gestures but has a limited range of gestures. Although it demands a lot of processing power,[15] Hussain et al. used deep
learning models like CNNs and YOLOV5 to improve gesture detection accuracy. [16] TensorFlow.js, Sinha and Ranjan created a
web-based system that offers platform freedom but is restricted by gesture complexity and browser speed.

Existing System and its Limitations in Tabular Format :

Year Author(s) Paper Title Technology Used Limitations
2026 Various (Springer Paper) | Enhancing Computer Vision, | Limited precision,
Accessibility Through | Webcam, Real-time | affected by lighting
Gesture-Based HCI: A | Gesture Tracking and background
Virtual Mouse noise (Springer )
Approach
2025 C. L. Lishanetal. A Comprehensive | Computer Vision, | Gesture ambiguity,
Survey on Gesture- | Depth Sensors, | high computational
Controlled Interfaces Machine  Learning, | cost, environmental
Wearables sensitivity
(NIRSIT)
2025 Bhupendra Sinha Hand Gesture | Deep Learning, CNN, | Heavy models, not
Recognition Using | Camera-based input suitable for low-
Deep Learning resource devices (

Research Gate )

2025 Gowthami A. etal. Advances in Gesture- | Computer Vision + | Requires large
Driven Human- | Machine Learning | datasets, real-time
Machine Interfaces (OpencCV, Neural | performance
Networks) challenges
2024 Applied Ergonomics | 3D Gestural Embodied | 3D Gesture | Mismatch between
Study HCI Systems Review Recognition, Sensor- | user-preferred
based Systems gestures and system
design
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BW02035_309382_206_210METHODOLOGY

The study described in this project, "Hand Tracking Canvas: A Real-Time Gesture-Based Drawing "System Using Computer
Vision" uses computer vision methods to recognize gestures and track hands in real time. The main technique used is to identify
hand landmarks and converting gestures into commands for virtual drawings without the need for conventional input devices.
Using Open CV and Media Pipe, the implementation technique is real-time, flexible, and optimized for desktop platforms.

PROPOSED ARCHITECTURE

The suggested system architecture for a gesture-based contactless interaction system, like a vision-driven contactless canvas, is
shown in the provided diagram. The first step in the procedure is to use a webcam to take a picture of your hand, which will be
used as the system's input. After that, the image is sent to the hand detection stage, where the hand region is identified and
separated from the backdrop using computer vision algorithms. After the hand is identified, pre-processing is carried out to
improve the image quality by eliminating noise, modifying size, and enhancing clarity. This ensures more accuracy in later stages

[1].

Following pre-processing, the system carries out feature extraction, which identifies and transforms key landmark points and finger
positions into a structured format. In the recognition stage, these extracted features are examined and the gesture is interpreted by
machine learning or deep learning algorithms. In addition, the gesture detection module helps identify and validate the particular
kind of gesture. The system moves on to the execution phase, where the proper action is carried out, based on the identified
gesture. Lastly, this action is converted into a command, such drawing, erasing, or choosing a screen option. As a result, the entire
system enables natural and touch less human-computer contact by translating real-time hand movements into meaningful digital
commands.

Fig 1: Flow Diagram For Proposed Model
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The diagram (Gesture Recognition System) is explained point-by-point as follows:

1. Hand Image
> The system first captures an image of the hand using a camera.
> This is the raw input for the entire process.
2. Hand Detection
> The system identifies and isolates the hand region from the background.
> It removes unnecessary parts of the image (like face, objects, etc.).
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3. Pre-processing
» The detected hand image is cleaned and prepared.
» Common steps include:
o Noise removal
o Resizing
o Converting to greyscale or binary image
o Background subtraction
4. Feature Extraction
» Important characteristics of the hand are extracted.
> Examples:
o  Finger positions
o Hand shape
o Edges or contours
» These features help in identifying gestures.
5. Recognition
» The system compares extracted features with stored patterns.
> Itidentifies which gesture the hand represents.
> This step connects with Gesture Detection, meaning:
o The system detects the type of gesture (e.g., open hand, fist, swipe).
6. Execution

> After recognizing the gesture, the system performs an action.
> This action is converted into a command.
7. Command
> The final output of the system.
> Examples:
o Move cursor
o Play/Pause video
o  Turnon/off device

CONCLUSION :

These studies on gesture and touch-based creative interfaces (2021-2025) demonstrate that no single modality can meet all the
requirements of a creative flow. Gesture-based systems enable ideation and physical discovery but are constrained by ergonomic
fatigue and precision. In contrast, touch or physical interfaces are comfortable and accurate but decrease the fluency of
expression. For designers and developers, combining adaptive gestures, mindful-rest interaction patterns, and hybrid input
approaches can reduce ergonomic risks while maintaining a creative edge. This study is limited by its focus on specific interface
types and short-term usage contexts. A possible approach in the future that allows users to maintain a balance between creative
freedom and ergonomic readiness is Al or hybrid and customized assistance systems. Through real-time hand tracking,
contactless air canvas systems show how computer vision may facilitate natural, touchless human-computer interaction.
Nevertheless, issues with gesture complexity, computing demands, and platform-specific performance constraints continue to
plague current methods.
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