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Abstract - To enable better sharing and preservation of
immersive experiences , a graphics system reconstructs a three
dimensional scene from a set of images of the scene taken from
different vantage points . The system processes each image to
extract depth information therefrom and then stitches the
images (both color and depth information ) into a multi layered
panorama that includes at least front and back surface layers .
The front and back surface layers are then merged to remove
redundancies and create connections between neighboring
pixels that are likely to represent the same object, while
removing connections between neigh boring pixels that are not
.The resulting layered panorama with depth information can be
rendered using a virtual reality ( VR ) system , a mobile device
, or other computing and display platforms using standard
rendering techniques , to enable three - dimensional viewing of
the scene.
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1. INTRODUCTION

What is VR?

Virtual Reality (VR) is an immersive technology that creates a
simulated environment, allowing users to engage with a
computer-generated 3D space as if they were physically present
within it. By using specialized hardware, such as VR headsets
and motion controllers, users can experience a sense of
presence and interaction that traditional media cannot provide.
VR has applications across various fields, including
entertainment, education, healthcare, training, and therapy.

In entertainment, VR offers gamers and viewers a more
immersive experience, enabling them to explore virtual worlds
and interact with characters in a way that feels real. In
education, VR can enhance learning experiences by providing
interactive simulations, allowing students to explore complex
concepts or historical events in a hands-on manner. In
healthcare, VR is being utilized for medical training, patient
therapy, and pain management, helping patients cope with
procedures and providing medical professionals with realistic
training scenarios.

Furthermore, VR has proven to be a valuable tool in

training and simulation, enabling industries like aviation,
military, and emergency services to practice critical skills in a
controlled and safe environment. By creating realistic
scenarios, VR allows trainees to gain experience without the
risks associated with real-world practice.
Despite its potential, VR also faces challenges, including issues
of accessibility, the need for high-quality content, and concerns
about the effects of prolonged use on physical and mental
health. As technology continues to evolve, the future of VR
holds promise for even more innovative applications and
advancements, making it an exciting area of exploration for
researchers, developers, and users alike.

What is our System provide?

. Immersive Experience: The primary feature of VR
systems is their ability to create highly immersive
environments that simulate real-world experiences, allowing
users to feel present within the virtual space.

. 3D Visualization: VR systems utilize advanced
graphics to render 3D environments, enabling users to explore
and interact with objects from various angles and perspectives.
. Interactivity: Users can engage with the virtual
environment through gestures, movements, and actions,
enhancing the sense of presence and making the experience
more engaging.

. Real-Time Feedback: VR systems provide real-time
feedback to users' movements and actions, ensuring a
responsive and dynamic interaction with the virtual
environment.

. Multisensory Integration: Many VR systems integrate
audio, haptic feedback, and sometimes even smell to create a
more immersive experience, engaging multiple senses for
enhanced realism.

. Motion Tracking: Advanced VR systems employ
motion tracking technologies, such as external sensors or built-
in cameras, to accurately track users' head and body
movements, allowing for seamless navigation within the virtual

space.
. Social Interaction: Some VR platforms facilitate
social interactions, enabling users to communicate and

collaborate with others in virtual environments, enhancing the
sense of community and shared experiences.

. Customizable Environments: Users can often
customize their virtual spaces, creating tailored experiences
that meet their preferences and needs, whether for gaming,
training, or therapeutic purposes.
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A Use Case Diagram for the 2D to 3D Scene Transformation
for Virtual Reality project includes several key components.
The primary actor is the User, who interacts with the system to
upload 2D images, view and interact with the generated 3D
scenes, and save them for future use. The System Administrator
manages system settings and user accounts. Key use cases
include "Upload 2D Image," "Process Image,” "View 3D
Scene," "Interact with Scene," "Save Scene," and "Configure
Settings." Relationships among these use cases can be
represented through "include™ and "extend" notations, showing

dependencies and optional functionalities.

The diagram

visually captures how actors engage with the system and
outlines its core functionalities.

unityfunreal

3D Preprocessing

D model

Model conversion }\ Refined model
Room Identification
3D Visualization

abeled model

Animation & Interaction

scene data

4

Export & share

Firebase/Android

Fig DFD Diagram

This Level 1 DFD provides a more detailed view of the
system, breaking down the main process into sub-
processes. Here's a brief explanation of each component:

IZEESR AN

The process starts with the User providing a 2D Map.
"3D and Preprocessing™ initializes the transformation.
"OpenCV, Python" is used for initial processing.

"3D to 2D Model Conversion" translates the data.
"Blender, Agisoft" refines the 3D model.

"Room lIdentification and Labeling” adds semantic
information.

"Interactive 3D Visualization" prepares the model for
VR.

The process branches to "Unity/Unreal” for final VR
scene creation and "Room-specific Animation and
Interaction" for adding dynamic

4. PROTOTYPE MODEL OF PROJECT

Components of the Prototype Model

1.

2.

3.

4.

5.

5.

Input Module:

o Image Selection: Users can upload 2D
images or select from a predefined library of
images.

o Image Pre-processing: Includes
normalization, resizing, and filtering to
enhance image quality and prepare it for
processing.

2D to 3D Transformation Engine:

o Depth Estimation: Algorithms (such as
stereo matching or machine learning-based
depth estimation) are employed to determine
depth information from the 2D image.

o 3D Model Generation: The depth
information is used to create a 3D mesh
representation of the 2D scene. Techniques
like extrusion, layering, and surface
modeling can be applied to add dimensions.

o Texture Mapping: Textures from the original
2D image are mapped onto the 3D model to
maintain visual fidelity.

Scene Assembly:

o Environment Setup: The 3D models are
placed in a virtual environment with
appropriate lighting, backgrounds, and
interactive elements.

o User Interface (Ul): A simple and intuitive
Ul allows users to navigate through the
transformed scene, adjust settings, and
interact with objects.

VR Integration:

o Compatibility with VR Platforms: The
prototype will be tested on popular VR
headsets (e.g., Oculus Rift, HTC Vive) to
ensure compatibility.

o User Interaction: Users can explore the 3D
environment using VR controllers for

Output Module:

o Rendering: The final 3D scene is rendered in
real time, providing users with an Immersive
experience.

o Feedback Mechanism: Users can provide
feedback on the transformation process and
the immersive experience, which can be used
for further refinements.

DEVELOPMENT TOOLS AND
TECHNOLOGIES

Software: Unity or Unreal Engine for VR
development, OpenCV or TensorFlow for image
processing and depth estimation.

Hardware: VR headset (Oculus, HTC Vive), motion
controllers, and a high-performance computer for
development and testing.
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6. CONCLUSION 10. Ma, Y., & Xu, Z. (2018). "The impact of image quality on
3D visualization in virtual reality environments." Journal of the
In conclusion, the PROPSHPERE project addresses a critical Society for Information Display, 26(1), 19-29.
need in the evolving landscape of virtual reality by providing
an innovative solution for transforming 2D images into
immersive 3D environments. By developing an efficient and
user-friendly framework, the project aims to democratize 3D
content creation, enabling creators of varying skill levels to
easily generate high-quality virtual scenes.
The integration of advanced algorithms and machine
learning techniques will enhance the realism and interactivity
of the generated environments, significantly improving user
engagement. Additionally, the focus on performance
optimization ensures that the framework can deliver consistent
and high-quality visuals across a range of VR hardware,
making it accessible to a broader audience.
Furthermore, the ability to facilitate rapid prototyping
allows creators to experiment and iterate on their designs
quickly, fostering innovation and creativity in VR applications.
With its versatility across multiple domains—such as
education, gaming, architecture, and virtual tourism—
PROPSHPERE has the potential to make a meaningful impact
on how 3D content is created and experienced.
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