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Abstract:

An educational web platform powered by 3D models of the planets in our solar system with information detailed
enough for learners to get an immersive experience. Journey into the far-off planets in a way you've never done
before as you immerse yourself in a virtual universe full of wonders and discovery. Cosmos Odyssey is made up of
users who can travel through celestial bodies, learn new information about each planet and take pleasure in
observing the beauty of the cosmos from the comfortable environment of their homes. Luxurious pictures, rich
educational content, and an unbeatable high level of thrill are what will attract you too.
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I. INTRODUCTION

One of the most interesting aspects is that you can visit the far planets and even their moons on foot without stepping
out of your front door. This idea comes from Cosmos Odyssey- a project aiming to completely change our approach
to space education by merging VR technology and web-based platforms that are easily accessible. Nowadays, our
awareness of space is confined to printed materials, videos, and computer simulations. Resources, then, are
informative; however, they usually disappoint when it comes to delivering an impressive message of the universe’s
brilliance and wonder. Moreover, some individuals lack access to equipment or facilities for live learning adventures.
It is the end of this injustice goal-based platform. Through this virtual world, one can take interactive learning
journeys on different planets, moons, and other celestial bodies, with details of what takes away breaths at many
points. If you haven’t done so yet, please imagine yourself leading a flock of birds cutting through clouds above
Jupiter taking a hike around Mars or just standing there gazing up at Saturn’s rings, all these in your house. The
objective behind Cosmos Odyssey goes beyond being simply an online playground; it is also an effective educational
tool intended to engage learners’ minds and make them ask and find answers to various science questions.

Through weaving together educative information and interactive experiences, Cosmos Odyssey tries to captivate all
audiences and make them appreciate the universe not only as interesting but also as easy to approach regardless of
their age or background. At the heart of it, Cosmos Odyssey represents the quest for this kind of curiosity that
motivates people to imagine great things and feel amazement about the universe. By eliminating those factors that
confine space exploration and education, we trust that we will motivate future generations of scientists, engineers,
and astronauts to go above and beyond and reach for the stars later on. In its essence, Cosmos Odyssey is much more
than a project- it is a journey full of discoveries, learning experiences, and motivation that encourages everyone to
see the amazing world of space from different perspectives.

The main goal in creating Cosmos Odyssey is to show how virtual reality (VR) can change the way we learn about
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space. We address the problem that traditional methods of studying space are somewhat boring and not very
interesting. With an immersive VR experience, we want to make learning about space comprehensible to everyone.
We are working on this because we love the space and want to share our passion with others. If our advisor
commissioned this project, they might have wanted us to think of other ways to use VR for learning. Working on
Cosmos Odyssey, we are learning how to create cool VR experiences, manage projects and work with teams. After
reading our report, you will understand why VR is great for space studies. Check out how Cosmos Odyssey is fun to
learn and learn about all the cool things we have done to make it happen!

Il.  LITERATURE REVIEW

Space exploration has fascinated people for centuries now, and our technological progress only allows us to go further
and further in this exploration. Background in recent years, virtual reality (VR) has proven to be a powerful
experience simulator, enabling the user to fully immerse themselves in the environment they are exploring. From
this perspective, the creation of VR-centric applications like “"Cosmos Odyssey" is innovative in its intention to offer
a new way to contextualize the cosmos. The existing literature is now replete with hope for the use of VR technology
for space exploration and education [ 5, 8 ]. The research of [1] has paved the way for the development of VR-based
applications through the introduction of the concept of immersive virtual environments. Since then, numerous studies
have investigated the use of VR in the simulation of astronomical occurrences such as celestial navigation and
spacecraft temporal and spatial canonical orientation [2]

One important research area includes the advancement of VR platforms built specifically for educational use. In
addition to the Neuro IS community, work like "Titans of Space" by [3] [4] has shown that the use of VR is effective
in communicating complex astronomical concepts to users of all ages. While these apps may not be the ultimate
solution to educating the next generation about the universe, they are by providing interactive experiences that go far
beyond traditional learning, helping not just improve spatial cognition and public scientific literacy but also
(hopefully) a better vantage point tomorrow. Web-based technologies, such as three. Js democratized the
development of VR experiences, making it easy for developers to develop immersive environments that can be
accessed in traditional web browsers as well. This allows for a wider range of audiences for VR applications sans
the use of dedicated hardware and software [5].

The use of three in the series "Cosmos Odyssey." is seems well poised to give us a VR experience that is seamless,
interactive and user-friendly. The use of web-based VR will allow the greater community to experience a complete
model of the universe, even with the intended richness of detail. Yet, it is critical to be aware that web-based VR
comes with constraints. In practice, performance may still present challenges, and compatibility can remain an issue
across different devices and browsers [6]. Overall, the virtual reality-based space exploration literature highlights the
power of immersive tools to change the way we see and learn from the universe.

Mind Odyssey-Cosmos Odyssey is an admirable follow-up in utilizing VR, and also it is behind the scenes to bring
brand-new measurements to 3. It is free for learning and experiments; this is a unique occasion to start virtually
travelling into deep space. Here, we will give a detailed assessment of existing research and insights that match the
broader educational and scientific landscape.

A. Virtual Reality and Education

Virtual reality (VR) is perhaps one of the most transformative technologies to impact education in disciplines across
the spectrum. In the last few years, academics and educators alike have started to investigate the potential of VR in
education, using the technology to bring lessons to life through immersive simulations and interactive environments.
[7] reviewed an extensive collection of studies on the effectiveness of VR in education, underlining that it helps to
create a learning experience that is interesting, engaging, and knowledge-retaining for a student. VR can immerse
learners in life-like, interactive environments that enable a better conceptual understanding of complex subjects and
is, therefore, a powerful tool for educators wanting to deliver impactful and interactive learning experiences.

B. Immersive Learning Environments
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Experiential learning and student engagement: Immersive learning environments are much praised for the
experiential learning opportunities they provide and for engaging the student audience. Using the immersion
framework, Kondo then considers the benefits that come with learning in educational contexts and suggests that
immersion improves both learning outcomes and cognitive development (p. [8]). Immersive environments allow
learners to discover concepts through hands-on exploration and learning experiences of doing in virtual worlds,
scenarios, and simulations, requiring them to take an active role in problem-solving and collaboration. This notion
has been highlighted by the HCI for Disability community, where many have discussed claims of immersion
promoting feelings of presence and agency as contributing to greater levels of engagement and preventing drop-out/
attrition among participants [9].

C. VR Applications in Space Exploration

Inside the field of space exploration, VR tech has changed the way people interact with cosmic bodies for both
researchers and enthusiasts. Mission simulations for the training of astronauts and researchers were the domain of
immersive VR environments and were first introduced by [10]. VR is also not just theoretical; it is available in the
form of applications like “Spacewalk VR,” which provides an opportunity for us to experience what it is like to be
on space missions where you can move around various space crafts, do experiments and walk on terrains elsewhere
across galaxies. Sun et al. [11] highlighted the importance of VR in making earth-bound individuals feel the cosmos
and gave an opportunity to experience the beyond educational settings.

D. Educational VR Applications

With the arrival of educational VR applications, they have arisen as dynamic ways of ensuring active and involved
ways of educating in a nice manner. In a similar study, Sutherland and Searle [12] emphasized that VR could be a
vehicle for increasing active, experiential learning, as well as helping to develop collaboration and critical thinking
skills in education. Apps like "Titans of Space™ and other can transport users from traditional learning methods to
immersive experiences: wandering the solar system, observing planetary geography, and running interactive
simulations. The potential for VR to spark curiosity about science and offer learners a chance to investigate the
mysteries of the universe in an immersive environment that promotes discovery and engagement was also highlighted
in another article. [13]

E. Challenges and Opportunities

Even though VR technology holds a lot of promise in both education and space exploration, there are several hurdles
to tackle in the near future. The lack of VR hardware, the cost of developing content, and the challenge of making
VR accessible were the three largest impediments to broader adoption and deployment, as described by [13].
Previous studies [13] have shown promise in addressing these barriers as VR tech approaches to mature with
hardware capacity improvements, software development tools, and content creation techniques. By building on these
advancements, educators and space lovers can create learning environments that are more engaging, inclusive,
effective, and age-adaptable—from sparking curiosity to supporting inquiry and investigation to enhancing
understanding of the cosmos.

Drawing from research on VR technology, immersive learning environments, and space exploration, the results of
the study will inform an experimental educational platform that provides a diverse and dynamic experiential
environment. With immersive simulations, in-depth educational information and interactive exploration, we hope to
spark curiosity, encourage online exploration and promote an understanding of the cosmos for users of all ages.

1. METHODOLOGY

A. System Appearance
Cosmos Odyssey, developed by Space Applications Services, is a platform designed to present a very
engaging/immersive VR experience of a realistic environment for exploring planets and celestial bodies.

B. Hardware and Software Components
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The hardware parts contain VR headsets, as shown in Figure 1, while the software parts include VR advancement
equipment and libraries such as VS Code, HTML/CSS and JavaScript. All these parts are brought together to provide
a cohesive VR experience to the users.

C. User Functions

Within the space, users can interact based on location, navigate through destinations and contain educational content.
These intuitive functions are simple to use and give players the freedom to explore the virtual world at their own
tempo.

D. Input Data
The input data to feed into the system are the interactions of the user in the VR environment, such as movement,
selections and interactions with virtual objects. Interactive Experiences Made with Data

E. Processes
The system also goes through the process of creating a 3d environment, handling user interactions and educating
content. The combination of these processes results in a cohesive and engaging VR experience for any potential user.

F. User Interface (Ul) Elements
It is a Ul-first system focused on ease of use to create a smooth and natural user experience when playing. Therefore,
Ul elements like menus, buttons, etc., are modified as per the gameplay experience.

G. System Block Diagram
A system block diagram depicts the relationships between various components, such as hardware and software, the
flow of data and processes and the flow of signals in a system, as shown in Figure 2.
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Figure 1: Virtual Reality Headset
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Figure 2: System Diagram
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IV. IMPLEMENTATION

A. Development Tools and Resources

This high-level API layer of Cosmos SDK enables the software to be created and deployed, and it hosts the
instantiation of various VR applications with JS tools and powerful application-building VR frameworks. These tools
are rich and encompass a variety of features and resources, including 3D modelling and VR, as depicted in Figure 3.

COMPOSITION

DISTANCE

Figure 3: Overview of Solar System

B. Development Process

The development process is done in a structured manner, starting with Requirement Analysis & gathering, Design,
Implementation, Testing & finally, Deployment. At each process phase, it is essential to work in a team to ensure the
system meets its objectives, goals, and requirements.

C. Creative Implementation

New creative ideas are valued from the beginning to the end of development to increase users and engagement. These
could be things like designing interactive learning modules and building beautiful 3D worlds that appeal and entice
users to learn, explore and interact.

D. Overcoming Challenges

Issues that arise during the roll-out — e.g., performance optimization for VR environments, integration of complex
3D models, or challenges with data management — are dealt with through iterative testing and optimization. These
challenges are systematically tackled to ensure the successful implementation of the system.

E. Application of Computer/Software Engineering skills

Throughout the implementation process, computer and software engineering skills are applied to design, develop,
and deploy the system effectively. This includes skills such as programming, database design, system architecture,
and project management, which are essential for building a robust and functional VR application like Cosmos
Odyssey, as shown in Figure 4. The implementation of Cosmos Odyssey involved utilizing JS tools for VR
application development. System building followed a systematic approach, with iterative testing to evaluate
functionality and performance. Figure 5 shows Implementation and Ul Design.
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Figure 5: Implementation and Ul Design

Testing:

A. Responsiveness

We utilized JS tools as our primary development tool for building Cosmos Odyssey, leveraging its robust features for
VR application development. Additionally, we integrated VR functionality and asset management.

B. Rendering Speed

Analysis of rendering speed showed that the application maintained smooth frame rates, even when rendering complex
3D environments with detailed textures and animations. This contributed to an immersive user experience without
noticeable lag or stuttering during exploration.

C. Resource usage

We checked how much of the computer’s power the app needs. It turns out the app uses resources well, so it doesn’t
slow down the computer or make it work too hard.

D. Negative Results:

Sometimes, on less powerful computers, the app doesn’t work as smoothly. It was slower and didn’t respond as
quickly. Figure 6 shows the testing results.
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Figure 6: Testing of the Website
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V. FUTURE ENHANCEMENT
Key Accomplishments:
e Developed Cosmos Odyssey, a VR-based space exploration application that enables users to navigate and
interact with celestial bodies.
e Explored the integration of VR technology with educational content, enhancing STEM learning and
engagement.
e Implemented intuitive controls and customizable settings for lighting, ambient conditions, and timescale,
optimizing user experience.
e  Successfully addressed challenges in rendering
o complex 3D environments and optimizing performance across different hardware configurations.
e Created detailed information panels for celestial bodies.
Tests and generates reports based on users interacting with the website and the impact of remembering and
understanding educational content through immersive learning experiences based on virtual reality (VR) on the users.
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Figure 7: Impact of immersive learning experience  Figure 8: Impact of immersive learning experience
on users with respect to Remembering on users with respect to Learning

VI. RESEARCH FOR FUTURE RESEARCH

o Further investigate optimization techniques to enhance performance on lower-end hardware, ensuring
accessibility for a broader user base.

o  Explore the integration of machine learning algorithms for personalized content recommendations and
adaptive learning.

e Investigate the potential of augmented reality (AR) features to complement VR exploration, providing
additional layers of information and interaction.

e Research advanced visualization techniques, such as volumetric rendering, to simulate realistic planetary
atmospheres and surface features.

e Collaborate with educators to develop curated educational modules aligned with curriculum standards,
fostering interdisciplinary learning opportunities.

VII. CONCLUSION
In conclusion, Cosmos Odyssey represents a milestone in the field of virtual reality (VR)-based space exploration
and education. We tried to explore and push the bleeding edge of the technology through this project space, in an
exciting new journey. Our main goal is to create an exploratory VR experience that transports users to the end of the
galaxy in a way that appeals to them and shows them how important visuals are to the beauty of space. A unique
feature of Cosmos Odyssey is its ability to seamlessly integrate VR with educational content, thus providing users
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with a fun and relaxing way to learn new concepts in space science. We planned to close the gap between traditional
learning methods and immersive VR possibilities by enabling users to enter virtual planetary environments, interact
with celestial bodies, and receive information on a further screen. During the development process, we face many
challenges and limitations ranging from development to the creation of user-friendly interfaces and controls
Performance on hardware systems. However, after months of hard work, teamwork and dedication to quality, we
pulled off a product, which looks and feels like we have done it and goes according to plan. There are many
possibilities for further research moving forward, as well as new developments in VR space exploration. From
managing low-level hardware upgrades to recognizing that machine learning algorithms can be used for personalized
learning experiences, there is something to be taken for adding collaboration between educators and space scientists
for a combination of method-based learning modules and real-time data feeds can enhance the educational appeal of
Cosmos Odyssey.

In addition to that, collaborating with educators and space scientists to create appearance-based learning modules
and integrating real-time data feeds could increase the educational appeal of Cosmos Odyssey.
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