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Abstract— The technology known as virtual reality (VR)
has become a potent instrument for recreating realistic
settings and experiences. The creation and ramifications
of a virtual reality game based aboard the International
Space Station (ISS) are examined in this study article.
We explore the conception, creation, and incorporation
of this VR experience with space research and teaching
using a multidisciplinary methodology. The presentation
opens with an overview of virtual reality gaming and the
importance of the International Space Station (ISS) as a
platform for international cooperation and scientific
study. We examine earlier research on VR simulations of
space settings and their impact on users, drawing on the
body of existing literature. After that, we go into detail
about the VR game's concept and development process,
including the technology employed and the difficulties
faced. We go into great detail on the main features,
gaming mechanics, and integration of the VR game with
space research and teaching programmes. Results from
user testing and feedback sessions provide light on the
VR experience's immersive features as well as how it may
affect astronaut training and public interest in space
travel. Our study emphasises the value of simulating
space habitats with virtual reality technology and how it
may improve outreach, education, and space research.
We offer potential prospects for the development of VR
simulations in space-related scenarios and finish with
thoughts on the consequences of our work.

Index Terms— Virtual Reality, Unity, Game engine,
Space Simulation, VR Game Development.

1. INTRODUCTION

The use of virtual reality (VR) technology, which
provides realistic simulations that go beyond the
confines of physical space, has completely changed
how humans interact and perceive digital worlds. VR
is being used in a variety of sectors, including space
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exploration, for both entertainment and educational
purposes. The purpose of this study paper is to bridge
the gaps between virtual reality, space research, and
education by investigating the creation and
consequences of a VR game set on the International
Space Station (ISS).

In light of this, virtual reality technology presents a
special chance to democratise access to the
International Space Station and give consumers a taste
of living there. We can take users to the edge of space
and let them experience the wonders and hardships of
life in microgravity by building a virtual version of the
International Space Station (ISS), replete with
interactive modules and simulated astronaut chores.
This study explores the conception, creation, and
ramifications of the virtual reality game situated on the
International Space Station. We start by going through
the body of research on virtual reality (VR) games,
space simulations, and the physiological and
psychological impacts of these settings on users.
Building on this framework, we examine the VR
game's design and development process, describing
the technology used.

We go into great detail on the main features, gaming
mechanics, and integration of the VR game with space
research and teaching programmes. We evaluate the
VR experience's immersive features and prospective
uses for astronaut training, public engagement, and
STEM education through user experience testing and
feedback sessions.In the end, this study aims to shed
light on the revolutionary possibilities of virtual reality
technology in recreating space habitats and promoting
a more profound comprehension of the International
Space Station (ISS) and the wider domain of space
exploration. Our goal is to stimulate curiosity, ignite
the imagination, and raise a new generation of space
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enthusiasts and explorers by utilising the power of
virtual reality.

2. OVERVIEW OF VIRTUAL REALITY
IN GAME DEVELOPMENT

The game industry has witnessed a tremendous
evolution of virtual reality (VR), which has
completely changed the way players interact with
digital surroundings. This section offers a thorough
introduction to virtual reality (VR) in game creation,
including its historical development, fundamental
ideas, industry effect, and current prospects and
problems.

2.1 Evolution of Virtual Reality in Gaming

From early prototypes and tests, virtual reality
technology has developed into sophisticated
consumer-grade systems that are accessible today. VR
gaming has become more popular as a result of major
events like the Oculus Rift's Kickstarter campaign, the
launch of HTC Vive's room-scale VR system, and the
creation of stand-alone headsets like the Oculus Quest.
These developments have increased the creative
possibilities for developers and democratised access to
VR experiences.

2.2 Key Concepts in VR Game Development
Concepts like presence and immersion, which try to
generate a sensation of being physically there in the
virtual environment, are essential to the creation of VR
games. To guarantee that players have a smooth and
pleasurable experience, developers must carefully take
into account elements like comfort options, user
interface design, and movement strategies. Cutting-
edge gaming features that improve player engagement
and add to the distinctive attraction of VR games
include hand presence, spatial audio, and room-scale
interactivity.

2.3 Impact of VR on the Gaming Industry

With forecasts suggesting exponential market rise in
the upcoming years, virtual reality gaming provides a
substantial development potential for the gaming
industry. Beyond financial indicators, virtual reality
(VR) has improved the state of gaming by encouraging
experimentation, creativity, and interdisciplinary
cooperation. Virtual reality (VR) games provide
players with dynamic social interactions, immersive
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storytelling experiences, and innovative gameplay
mechanisms that defy conventional gaming standards.

2.4 Challenges and Opportunities in VR Game
Development

VR game creation has several obstacles, despite its
potential, such as fragmentation of technology,
performance optimisation, and user comfort issues. In
a competitive market, developers must overcome these
obstacles while grabbing chances for uniqueness and
distinction. Iterative design, user testing, and
community involvement are some of the strategies that
might assist developers in overcoming challenges and
producing VR experiences that players would like.

3. DESIGN AND DEVELOPMENT OF
VR GAME

Virtual reality (VR) technology, which provides
immersive experiences that take users to virtual worlds
and surroundings, has opened up new possibilities in
gaming, education, and simulation. Developers can
now build dynamic and captivating VR experiences
that blend imagination and reality thanks to
developments in VR hardware and software.

This section offers a detailed look at the planning and
creation of a virtual reality game that is situated on the
International Space Station (ISS). Our intention is to
provide readers with an inside look at the artistic and
technological processes involved in creating this
immersive experience.

We describe in full the process of turning static photos
of the International Space Station (ISS) into interactive
360-degree surroundings, from the first idea to the last
polishing stage. Our goal was to develop a virtual
reality (VR) experience that would engage and
stimulate users' curiosity about space travel while
simultaneously teaching them about the ISS's layout
and operations through iterative design and testing.

Through the process of creating and sharing this
virtual reality game, we want to bring attention to the
difficulties, successes, and lessons we encountered.
Come along on this virtual trip to the stars with us,
whether you're a fellow developer, a space enthusiast,
or just inquisitive about the relationship between VR
technology and space exploration.
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3.1 Conceptualization and Planning

1.

Initial Concept: The goal of our virtual reality
game is to provide players a 360-degree realistic
experience of touring the International Space
Station (ISS). The main concept is to transform
still photos of the International Space Station into
dynamic, 360-degree worlds that users may
explore and traverse at their own leisure.
Objectives: The main goal of the game is to inform
players in an entertaining and interactive manner
about the design and operations of the International
Space Station.

Target Audience: Our VR game's target audience
consists of space enthusiasts, students, teachers,
and everyone else who wants to learn more about
the International Space Station. Our goal is to
make VR accessible and instructive so that it may
be enjoyed by a wide range of people.

Scope and Features: The goal of the game is to
transform a number of still photos of the
International Space Station into dynamic 360-
degree surroundings. Some of the game's main
features are:

e Interactive navigation: Using simple
controls, users may move between the
many ISS modules.

e Videos with information: Users may
interact with things at specific areas on the
space station to view videos with
information that describe the purpose and
importance of that particular region.

e Realistic audio: Ambient music and
immersive sound effects give the audience
a sense of presence and reality.

3.2 Technical Implementation

1.
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Unity Setup: We developed our VR game using
Unity as the development platform. Unity is the
best option for developing immersive virtual
experiences as it offers strong tools and support for
VR creation.

VR Platform Compatibility: Oculus Rift, HTC
Vive, and Oculus Quest are just a few of the VR
systems that the game is compatible with. To
guarantee the best possible performance and
compatibility, we tailored the game for every
platform.

3. User Interface (Ul) Design: The VR environment's

user interface is designed to be simple to use and
intuitive. Users may interact with things to activate
educational movies and move between the many
ISS modules with ease thanks to simple controls.

. Player movement and Interaction: Players may

move about the virtual space station by combining
controller input with gaze-based mobility. Users
can activate educational movies and discover more
about particular ISS regions by interacting with
interactive  hotspots  situated around the
environment.

. Optimisation: We made the game as performant as

possible on various VR systems, guaranteeing low
latency and fluid frame rates. To sustain VR
performance, this required minimising draw calls,
applying occlusion culling, and optimising assets.

. Testing: To guarantee the VR game's

interoperability and usability on various VR
systems, we carried out a thorough testing phase
throughout the development process. To find and
fix any problems or concerns, user input was
obtained through focus groups, questionnaires, and
playtesting sessions.

3.3 Content Creation
1. 360-Degree Space Station: Using panoramic

photography methods, we transformed static
photographs of the International Space Station into
interactive 360-degree worlds. This required
taking close-up photos of every space station
module and combining them into smooth
panoramas using stitching techniques.

. Videos with Information: We produced videos

with information to go along with particular
sections of the space station. As users explore the
virtual world, these movies offer useful
instructional information by elucidating the
purpose and importance of each module.

. Sound Design: To improve the virtual space

station's authenticity and ambience, ambient audio
and immersive sound effects were included. In
order to provide a feeling of presence within the
virtual world, this involved integrating sounds of
machinery, equipment, and background noise.

3.4 lterative Design and Testing

1. User Feedback Iteration: To pinpoint areas in need

of development and improvement, user input was
gathered all along the process. The VR game's
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functionality and design were improved using the
input received, resulting in a refined and enjoyable
user experience.

2. Bug Fixing and Optimisation Iterations: Frequent
testing and debugging were used to fix bugs and
performance concerns. In order to provide users
with a seamless and uninterrupted experience, this
required locating and resolving any technological
problems that surfaced throughout development.

3. Final Polishing: Adding polish to the graphics,
honing the gameplay mechanics, and performance
optimisation were all part of this step. This made
sure the VR game lived up to our high standards of
quality and gave customers an engrossing and
instructive virtual reality exploration of the
International Space Station.

4. METHODOLOGY

The technology known as virtual reality (VR) has
become a potent instrument for producing interactive
and immersive experiences in a variety of fields, such
as simulation, gaming, and education. Developers may
take people to virtual worlds that excite their senses
and spark their creativity in ways they never could
have imagined by utilising virtual reality.

Virtual reality has a singular chance to bring the
glories of space travel closer to Earth in the context of
space exploration. VR allows viewers to take virtual
space travels and experience the excitement of space
exploration up close by producing virtual
representations of spaceships, celestial bodies, and
alien landscapes.

The concept and development process of a virtual
reality game based on the International Space Station
(1SS) is examined in this research article. Our
objective is to provide an instructive and immersive
virtual environment that enables users to examine the
minute elements of the International Space Station.
It's critical to comprehend the goals and motivations
behind our endeavour before getting into the
intricacies of our approach. We can provide readers a
clear picture of the importance and reach of our study
project by giving them this background.

4.1 Research Design

With a primary focus on the design and development
process of a virtual reality game set on the
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International Space Station (ISS), our study design is
predominantly  qualitative. ~The artistic and
technological elements of transforming static
photographs into interactive 360-degree settings may
be thoroughly explored thanks to this design.

4.2 Data Collection Methods

Data collection for our VR game project involved

several key methods:

¢ Image Acquisition: We acquired static images of
the International Space Station from reputable
sources, ensuring accuracy and authenticity.

e Panoramic  Conversion:  Using  panoramic
photography techniques, we converted these static
images into immersive 360-degree environments
suitable for VR exploration.

e Video Integration: We created informational
videos to accompany specific areas of the space
station. These videos were integrated into the VR
experience to provide educational content for
users.

4.3 Participation Requirement

During this stage of the project, participant recruiting
was not relevant because our main priorities were the
design and development of the VR game rather than
user testing and gathering feedback.

4.4 Analysis Technique

Given that the primary focus of our research was on
the design and development process, the analytic
methods we employed were aimed at assessing the
viability and efficacy of transforming static
photographs into virtual reality settings. In order to
improve the VR experience and guarantee conformity
with project objectives, this required iterative design
and testing.

4.5 Ethical Consideration

Throughout the whole process, ethical issues were
taken into account, especially with regard to the usage
of real and authentic pictures of the International
Space Station. When obtaining photos for our VR
game, we made -cautious to follow copyright
regulations and provide due credit.
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4.6 Validity and Reliability

Iterative design techniques and thorough testing were
used to assure dependability and validity. We want to
confirm the efficacy of our methodology in producing
an engaging and instructive virtual reality (VR)
experience of the International Space Station (ISS) by
requesting input from developers, space enthusiasts,
and educators.

5. ARCHITECTURE DIAGRAM

VS CODE

VIRTUAL
DESKTOP

UNITY
ocu LUS
RIFT
RIFTCAT

Fig. 1. Architecture Diagram

A desktop computer acts as the central processing unit
for executing the virtual reality (VR) game while a
user wears a VR headset, such as an Oculus Rift or
HTC Vive. The development environment, which
consists of the Visual Studio Code (VS Code)
integrated development environment and the Unity
game development platform, is hosted on the desktop
computer (IDE). The VR game is designed,
developed, and tested using Unity, and its code is
written and edited using VS Code. RiftCat PC VR
streaming software is used to enable smooth wireless
or wired communication and enable VR content
streaming from the desktop to the VR headset.
Furthermore, a different VR headset—Ilike the HTC
Vive—is seen, signifying the possibility for an
additional user to enter the same Unity-created virtual
world. With this configuration, developers can
produce and refine VR content quickly and
effectively, while consumers can enjoy rich VR
experiences with a range of VR headsets. The
collaborative and iterative character of VR creation
and consumption is demonstrated by the
interconnectivity of hardware and software
components.
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6. CONCLUSION

The creation of the virtual reality game that takes
place on the International Space Station (ISS) is a
noteworthy project that connects the domains of
technology, education, and exploration. We have
developed an immersive and instructive experience
that enables users to explore the fine features of the
International Space Station in a virtual world through
rigorous  design, development, and testing
procedures. Through the use of virtual reality
technology, we have given consumers the
exceptional chance to travel through space virtually
and take in the glories of the universe up close. Users'
comprehension of the ISS's design, operations, and
importance in space exploration is improved by the
incorporation of informative movies with still photos
that have been transformed into interactive 360-
degree settings. Additionally, the potential for VR to
provide collaborative learning and exploration
experiences is highlighted by the collaborative nature
of VR production and consumption, as demonstrated
by the interconnected hardware and software
components. In the long run, the VR game opens the
door for more advancements in the nexus between
VR and space exploration by demonstrating the
ability of technology to stimulate creativity,
encourage learning, and pique interest.
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