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Abstract: Virtual Painter concerns the idea of hands-free drawing using their lives with real-time hand gesture
recognition. The Visual Painter tool is a project created using Python and it actually features some great
libraries that can detect and estimate hand movement (such as OpenCV, MediaPipe, and NumPy). For
example, a simple drawing with no contact is made possible with this system, completely from scratch and
without an input device for support. It further introduces the interaction with various hand gestures to set
different drawing modes and commands, thus acting more logically intuitive and user-friendly. Some important
features of this application are saving, undo, redo, and clear functions, which work well together to save the
user from mishaps. Consequently, use of these functions cohesively supports user experimentation, reset a
project if necessary, and dig a bit deeper into the development of his or her imagination. The work of this
project is quite an exemplar of how computer-generated visions and machine learning trees can come alive to
prosper enjoyable and learned interaction. Virtual Painter provides a more pocket-friendly and readily
available solution as opposed to conventional nature drawing tools, mostly in schools and creative projects.
This demonstrates new possibilities of gestural interfaces residing in every-day tasks, with a new possibility of
human-computer interaction. Needless to say, this project provides a very clear demonstration of how modern
technology can act as a bridge between digital and physical integration-chilling much.

Keywords— Virtual Painter, Gesture Recognition, OpenCV, Mediapipe, Real Time Drawing, Hands Free Interaction,
Python Application.

1. Introduction:

Artistic methods of today use virtual painter technology which blends MR (Mixed Reality) with
Al and computer vision to enable better creativity and aesthetic development. The system creates
traditional painting operations through its software and hardware platform that allows digital
drawing with pens to build deep immersive virtual environments. The SMART Virtual Painter and
Mouse System drives virtual environment acceptance by using computer vision with deep learning
models [1]. The trend of digital painting has become ubiquitous in contemporary art since artists
transfer their canvas concepts to digital environments through computational aids. Digital software
programs let artists unite their traditional artistic methods and digital tools for exploring new
artistic prospect [2]. Software systems enable digital artists to develop digital artwork in virtual
artistic spaces by using tools that offer creative potential exceeding traditional painting practices

[3].
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Virtual painting advances in capability because of increasing development in mixed reality
technology. People create art using light painting techniques in the Light-Tracing system that
reacts to physical environment objects during real-time painting sessions [4]. The technological
innovation provides increased creativity as well as accessibility benefits because anyone without
formal artistic training can now use it. Artistic works of human quality can be generated through
the collaboration between deep reinforcement learning systems and modern artificial intelligence
by replicating original human artistic styles [5].

Since Al technology began working within the arts production method various ethical matters have
emerged because of its adoption process. Genetic art now dominates marketplaces but it generates
multiple ethical concerns for copyright protection together with questions about authentic artistic
creation and human creativity value [6]. The assessment of artistic authorship criteria now impacts
artistic production methods and requires artists and technologists working with these procedures
to share mutual responsibility [7]. Virtual painter operates through technological confluences
between digital methods and Al abilities to achieve art advancement while advancing creative
methods in practice. Modern creative methods utilize vital exam of technological effects on
industrial creation in this age of advancement.

2. Literature Survey

Artist tools based in virtual interfaces seek innovation in artwork generation through sophisticated
artificial intelligence constructs and sophisticated programming software. Art system architectures
implement neural networks to perform machine learning functions which generate artistic
suggestions that aid users in artwork completion and streamline their painting task [8]. Artificial
intelligence systems serve two separate purposes because they assist beginners in learning to draw
and they deliver professional creative instruments to artists [9].

Virtual painting technologies serve crucial evidence to explain what users need in order to
experience full immersion and excellent user experiences during digital artwork creation. Research
findings show that proper virtual painting system development enhances user engagement which
drives contentment essential for academic along with creative activities. Virtual reality simulations
allow art creators to experience digital design interfaces which match their ease of use to traditional
art methods [10].

Virtual Painters reaches three essential targets through interactive education areas and immersive
artistic experiences while training creative thinking abilities. The usage of advanced technology
by virtual painters enables process transformation and understanding improvements in education
to develop better educational techniques through authentic digital student engagement [11].
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3. Methods

Virtual painting methods show significant advancement because technology has integrated virtual
reality (VR) and artificial intelligence (Al) [12]. Virtual painting methodology along with its
implementation techniques has received extensive research attention by multiple scholars to
achieve full user artwork immersion [13].

The OpenCV [14] library is all about recognizing finger gestures and allowing virtual painting
using its primary production methodology. Explained the implementation of Rapid Application
Development (RAD) to cover the entire requirements analysis through operation and maintenance
in their research findings [15]. Appropriate scores with respect to attraction were noted in the
testing phase and performance parameters such as efficiency. A presentation viewer with hand
movements allows digital slide control and finger-drawing features to enhance the interaction of
the virtual painting system.

Virtual Reality technology brought transformative changes to virtual painting systems after its
adoption as part of the system [16]. The structured review from demonstrates how research into
VR painting through technological development strengthened both application functionality and
user experience with innovative hardware and user interfaces. Explains artists can enhance realistic
immersive artworks in VR painting by adding physical simulation elements [17].
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Fig. 1. Proposed Model
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Artificial intelligence [18] virtual painting techniques continue to be studied with human-brain
inspired painting development approaches. According to the research conducted deep
reinforcement learning together with semantic guidance functions to produce high-quality stroke-
based imagery. Educational applications of digital media art result from Al integration with virtual
painting [19].

Modern technological progress has enabled researchers to confirm virtual painting delivers
therapeutic benefits to society. The art therapy practice should implement modern digital platforms
through because these platforms present innovative creative methods which align with modern
youth cultural trends [20]. It carried out a qualitative study which demonstrated how VR
technology enhances therapeutic practice based on their research findings [21].

Virtual painting technology that connects gesture recognition with artificial intelligence and virtual
reality implements multiple advantages for enhancing painting experiences and therapeutic value.
Digital field applications alongside art creation will transform substantially because new emerging
technologies will continue their incremental advancements [22].

4. Results and Discussion

The main function of virtual drawing for digital environments in The Virtual Painter project
successfully fulfilled its intended objectives. The drawing operations in this project achieve
functionality through an integration of Python with OpenCV alongside Media pipe and Numpy
capabilities. Results about project operation and accomplishment appear below in comprehensive
details.

4.1 Color Selection: Users activate color selection features by applying particular finger
pattern movements according to the application. Users can enter color selection mode
by jointly lifting their index and middle finger thus allowing them to easily switch
among different color options. Users of software applications can achieve artistic
freedom because of this functionality that demonstrates the tool is suitable for
creative work.

4.2 Drawing through gestures: Using Media pipe’s hand-tracking module, the project
is able to capture and recognize hand gestures correctly. Once an index finger
movement is detected, the system draws on the canvas. In addition to that, the system
provides a responsive call in drawing action. Even in changing illumination
conditions, it is possible to track finger movements accurately.

4.3 Feature to Save the Drawings: With the implemented save function, users are now
able to save their drawings. Users have the option to save their drawings in the form
of image files through snapshotting. This feature is quite useful for the quick drawing
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of illustrations and sketches as teachers, presenters, and designers are able to store
their work.

Undo/Redo Functionality: Users can utilize undo and redo features for enhanced
satisfaction and trust because these features enable them to modify or correct their
drawn content during the entire process. The stack function serves to save versions
of the canvas which users can either explore as past states or reverse or return any
modifications they execute. Non-linear editing functions become possible through
this feature to improve both user experience and satisfaction levels.

Clear Functionality: Users are enabled to instantaneously erase any content that has
previously been drawn or created onto the canvas with the clear option. This feature
is very important for users to quickly reset the canvas during brainstorming sessions
and presentations to remove previous content without manually erasing any content
on the canvas.

Brush Thickness Control: The project incorporates the capacity to increase or
decrease the thickness of the virtual brush which can be used to either add details or
make bold strokes. This allows for greater user freedom and increases the value of
the software as well as its usability. Usability of the tool is further improved by using
gestures to increase and decrease the size of the brush.

Additional Features: System operations generate immediate results which allow
users to achieve precise gesture recognition and observe time-based performance in
real time. Users benefit from simultaneous viewing of live video together with their
virtual drawing space for better usability. The design implementation features ease
of improvement. The system enables future implementations of two-hand gesture
detection as well as new drawing tools capability.

Applications and Impact: Different practical uses that emerge from the Virtual
Painter program showcase its value in multiple applications. The tool's main function
supports teachers who need to create instructional visuals during their online
educational delivery [17]. Users can create digital sketches using the Visual Artist
platform because it requires no specialized hardware equipment. Online
communications with Virtual Painter allow professionals to hold better virtual
presentations through graphical concept display.
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Fig. 3. Selecting colors using hand gestures

Fig. 4. Drawing on the canvas with gestures

37



GIET UNIVERSITY JOURNAL, 2026, VOL. 6, NO. 1, PP. 32-40
Manuscript received 22" August 2025; revised 11" January 2026;
Accepted 28" January 2026

ISSN: 2583-5955

Fig. 5. Saved Artwork (Save drawing on a black background)

Painting development methods inspired by the human brain are being investigated along with
artificial intelligence virtual painting techniques. High-quality stroke-based imagery may be
produced by deep reinforcement learning combined with semantic guiding functions. Al integrated
into virtual painting yields educational applications of digital media arts. The benefits of virtual
painting for society have been confirmed and proven by researchers owing to the advancement in
modern technology. Art therapy, modern internet platforms should really be incorporated into their
practices because they provide something creative and new that is in line with trends of young
contemporary culture. Based on their research findings, they executed a qualitative study on how
VR technology enhances therapeutic practice.

Real-time alongside artificial intelligence and virtual reality, paint with gesture recognition would
prove to be multi-faceted for improving painting experiences as well as therapeutic value.
Applications in the digital field with respect to painting creation will change significantly because
of continuous advancements from new emerging technologies.

5. Conclusion

The Virtual Painter project represents a great advancement in gesture-based digital drawing
applications, enabling a completely hands-free and real-time sketching experience thanks to the
power of OpenCV, MediaPipe, and NumPy. Within a Python-developed framework, the system
precisely tracks and interprets hand gestures for users to draw, select colors, and operate canvas
commands: Save, Undo, redo Clear, Brush Thickness, etc., all through natural hand gestures. With
responsive performance, user-friendly interface, and interactive features, the application is suitable
for a wide range of audiences, including teachers, students, digital artists, and professionals. Speed,
accuracy, and creative freedom distinguish the application as an innovative alternative to
traditional drawing tools. Robust functions like Undo/Redo and save further promote precision in
the artistic process and encourage users to innovate and explore. The future of the project holds
promises for multi-hand support, advanced drawing tools, collaborative features, and shape
recognition with Al integration- all propelling it toward becoming a more powerful creative and
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educational platform. Virtual Painter integrates computer vision and interactive design and gives
tangible and innovative evidence of how human-computer interaction can transform digital
creativity into an experience accessible to all.
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