International Journal of Research Publication and Reviews, Vol (6), Issue (5), May (2025), Page — 10136-10140

International Journal of Research Publication and Reviews

Journal homepage: www.ijrpr.com ISSN 2582-7421

WWW.IJRPR.COM

“DemensionVR: from 2d imagery to immersive 3d virtual
environments”

Omkar Ramdas Chothave?, Shardul Jaysinh Deore?, Harshal Kailas Teli®, Akshada Sampat Gite*

Matoshri College of Engineering and Research Center,Nashik

ABSTRACT -

To enhance the sharing and preservation of immersive visual experiences, this graphics system reconstructs a 3D scene using multiple images captured from
various viewpoints. Each image is analyzed to extract depth data, which is then combined with color information to generate a multi layered panorama. This
panorama includes at least two key layers representing the front and back surfaces of the scene. These layers are intelligently merged to eliminate redundant data
and to link neighboring pixels that are likely part of the same object, while disconnecting unrelated ones. The final output is a depth enhanced layered panorama
that can be rendered on virtual reality (VR) platforms, mobile devices, or other computing systems using conventional rendering techniques allowing users to
explore the scene in a three-dimensional virtual environment.
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INTRODUCTION
What is VR?

Virtual Reality (VR) is an immersive technology that simulates a three-dimensional environment, enabling users to interact with a computer-generated
world as if they were physically present. By employing specialized equipment such as VR headsets and motion tracking controllers, VR delivers a
heightened sense of presence and interactivity far beyond that of traditional media. It is increasingly being adopted across various sectors, including
entertainment, education, healthcare, training, and therapy.

In the entertainment industry, VR provides users with deeply immersive experiences, allowing gamers and viewers to engage with dynamic virtual
environments and characters in realistic ways. In the field of education, VR enhances learning by offering interactive simulations, making abstract
concepts and historical events more tangible and engaging. In healthcare, it is used for medical training, therapeutic treatments, and pain management
helping both patients and professionals through realistic and supportive virtual experiences.

Additionally, VR is widely utilized in training and simulations for industries such as aviation, defense, and emergency response. It offers a safe and
controlled setting for developing essential skills and responding to critical scenarios, reducing the risks associated with real world training.

Despite its numerous benefits, VR still faces several challenges, such as limited accessibility, the need for more high-quality content, and concerns
regarding the impact of prolonged use on physical and mental well-being. However, with ongoing technological advancements, the future of VR promises
even broader applications and improvements, making it a compelling field for innovation and exploration among developers, researchers, and users.

What is our System provide?

. Immersive Environments: A core strength of VR technology is its ability to create lifelike virtual settings that give users a strong sense of
presence, making them feel as though they are actually inside the simulated world.

e 3D Graphics and Visualization: VR leverages sophisticated graphics engines to build detailed three-dimensional environments, allowing users
to view and interact with virtual objects from multiple angles and perspectives.

. Interactive Engagement: Users can interact with virtual spaces through movements, gestures, and actions, significantly enhancing the realism
and immersion of the experience.

. Instantaneous Feedback: VR systems respond to user input in real-time, providing smooth and immediate feedback that ensures natural and
fluid interaction with the environment.

. Multisensory Experiences: Many VR setups incorporate not just visuals but also sound, tactile (haptic) feedback, and occasionally scent,
stimulating multiple senses to deliver a richer, more immersive experience.

. Motion Detection and Tracking: Modern VR platforms use motion tracking technologies such as cameras or external sensors to precisely
monitor the user’s head, hands, and body movements, enabling intuitive and seamless navigation in virtual spaces.

e  Social Connectivity: Certain VR environments support real-time communication and collaboration, allowing multiple users to interact within
the same virtual setting, promoting shared experiences and community building.
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The Use Case Diagram for the 2D to 3D Scene Transformation for Virtual Reality project illustrates key interactions between users and the system. The
main actor, the User, can upload 2D images, process them into 3D scenes, view and interact with those scenes, and save them for future access. A
secondary actor, the System Administrator, handles system settings and user account management. Core functionalities include image uploading, scene
processing, 3D visualization, interaction, scene saving, and configuration. The diagram uses "“include” and "extend" relationships to represent mandatory
and optional interactions, effectively capturing the system’s primary features and user engagement in a single view.
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This Level 1 DFD offers a more comprehensive view of the system by dividing the primary process into smaller, detailed sub-processes. Below
is a concise description of each element:

The workflow begins with the User submitting a 2D map.

The "3D and Preprocessing" stage initiates the transformation procedure.

"OpenCV, Python" handle the initial image processing tasks.

The "3D to 2D Model Conversion" step translates the processed data into a usable model format.

"Blender, Agisoft" are utilized to enhance and refine the generated 3D model.

"Room Identification and Labeling" assigns semantic meaning to various parts of the model.

"Interactive 3D Visualization" gets the model ready for integration into a VR environment.

The final step branches into two paths: "Unity/Unreal" for creating the complete VR scene and "Room-specific Animation and Interaction" to
incorporate dynamic elements.
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PROTOTYPE MODEL OF PROJECT

Components of the Prototype Model
1.  Input Module:
. Image Selection: Users can either upload their own 2D images or choose from a predefined set of sample images.
L] Image Pre-processing: This step involves enhancing the image through normalization, resizing, and filtering to ensure it is suitable for
further processing.

2. 2D to 3D Transformation Engine:
Ll Depth Estimation: Depth information is extracted using methods such as stereo matching or machine learning-based techniques.
= 3D Model Generation: The obtained depth data is used to construct a 3D mesh of the scene. Methods like extrusion, surface modeling,
and layering help in adding realistic dimensions.
= Texture Mapping: Visual details from the original image are mapped onto the 3D model to preserve appearance and realism.

3. Scene Assembly:
= Environment Setup: The 3D model is positioned within a virtual environment, complete with lighting, backgrounds, and interactive
components.
= User Interface (Ul): An intuitive interface allows users to explore the scene, modify settings, and interact with virtual elements

4. VR Integration:
= VR Platform Compatibility: The prototype is designed to support major VR devices such as Oculus Rift and HTC Vive.
= User Interaction: Users can navigate and interact with the 3D environment through VR controllers for a hands-on experience.

5. Output Module:
= Rendering: The final scene is rendered in real-time, offering users a rich and immersive 3D experience.
. Feedback Mechanism: A feedback system allows users to share their experience and suggestions, helping improve future versions of
the prototype.

DEVELOPMENT TOOLS AND TECHNOLOGIES

= Software: Unity or Unreal Engine for developing VR applications, and OpenCV or TensorFlow for image processing and depth estimation
tasks.
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. Hardware: VR headsets such as Oculus or HTC Vive, motion controllers, and a powerful computer to support development and testing
activities.

CONCLUSION

In conclusion, the PROPSHPERE project tackles a vital challenge in the growing field of virtual reality by offering an innovative method to convert 2D
images into immersive 3D environments. By creating an efficient and easy-to-use framework, the project seeks to democratize 3D content creation,
allowing users of varying expertise to produce high-quality virtual scenes with ease.

Incorporating advanced algorithms and machine learning techniques will boost the realism and interactivity of these environments, greatly enhancing
user engagement. The emphasis on performance optimization ensures the framework delivers smooth, high-quality visuals across diverse VR devices,
broadening its accessibility.

Moreover, the framework’s support for rapid prototyping enables creators to quickly experiment and refine their designs, encouraging innovation and
creativity within VR applications. With wide applicability in fields like education, gaming, architecture, and virtual tourism, PROPSHPERE promises to
significantly influence the creation and experience of 3D content.
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