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1. Project Description

1.1 Game Overview: The XR Space Shooter game represents a groundbreaking leap in
gaming technology, offering players an unprecedented augmented reality experience
where their physical surroundings become the canvas for intense intergalactic warfare.
In this game, players find themselves defending their space against a series of alien
invasions, where the walls of their own room pulse with otherworldly energy, and alien
invasion starts.

As players engage with the game, a virtual spaceship descends into their environment,
and alien drones begin to materialize and attack. The use of extended reality (XR)
means that players are not isolated from their environment; instead, they are deeply
embedded within it, interacting with a layer of virtual content that overlays and
integrates with their real-world space. This integration allows for a fluid gameplay
experience that maintains a tether to the player's physical surroundings, enhancing both
the immersion and intensity of the game.

Space shooting games have always been exciting mainly because of the concept of
aliens. Because people do not know their appearance and capabilities, there is a room
for enhanced creativity and imagination. That room of creativity and imagination does
not only extend with the XR experience but also interact with the real environment,
turning the imagined to real and boosting the emotional aspect of the gameplay.

Figure 1: The Poster of Mind Rift



1.2. Game Objective and Mechanics: The primary objective of the XR Space Shooter is
to survive multiple waves of alien attacks both by killing aliens and moving to dodge
alien attacks while also managing resources and navigating the complexities of a
physically interactive environment. Players are equipped with a laser orb shooter, a
futuristic weapon that allows them to target and destroy enemy drones. The mechanics
of the game are designed to increase in difficulty and complexity with each wave,
introducing new challenges and enemy types that require strategic thinking and quick
reflexes.

The game unfolds in three distinct waves, each featuring different types of enemies:

e Wave 1 - Attack Drone: These drones can launch attacks from hidden positions
behind the walls, forcing players to shoot at the walls to either reveal hidden
enemies or deflect incoming attacks.

e Wave 2 - Flying Droids: Equipped with deadly lasers, these droids add a layer of
aerial threat that players must manage while also handling ground-based
enemies.

e Wave 3 - Wall Crawler: These spider-like robots crawl out from the walls, adding
a creepy and unpredictable element to the game.

Players must also collect two types of orbs throughout the game:

e Ammo Orbs: Essential for reloading the laser orb gun, randomly placed to
encourage the player to move to different places.

e Health Orbs: These orbs are crucial for restoring health, allowing players to
recover from attacks and extend their survival in the game.

The integration of XR technology allows for a dynamic interaction between the game's
virtual elements and the player's physical movements. Players must physically dodge
attacks and use their entire play area to navigate through the game's challenges. This
not only makes the gameplay more engaging but also introduces a physical exercise
component often absent in traditional video games.

1.3. Technological Innovation and Immersion: Mapping technology enables the
adaptation of the game to different rooms and environments. Then, thanks to this
adaptation, the walls of the player’s room can transform visually, displaying alien
landscapes. The use of high-fidelity graphics and responsive game mechanics ensures
that the virtual elements of the game appear seamlessly integrated with the real world,



creating a truly immersive experience that pushes the boundaries of what is possible in
video gaming.

By merging the physical with the virtual, the XR Space Shooter sets a new standard for
interactive gameplay, offering players not just a game, but an experience that extends
the reality of their own environment. This project not only showcases the potential of XR
technology in gaming but also hints at future applications where virtual and real worlds
coalesce more fully, enhancing the user's engagement with both.

2. Process and Implementation

2.1. Initial Concept: The reason why we chose to focus on the space shooter theme is
because of the room the theme provides for imagination. Such level of imagination and
the emotions it creates such as fear, excitement, and courage could be boosted and
utilized well with the XR experience. The inception of the XR Space Shooter game was
driven by a vision to revolutionize the gaming experience by integrating the player's
physical environment into the gameplay, using extended reality (XR) technology. This
vision was grounded in the belief that the future of interactive entertainment lies in
breaking down the barriers between the digital and physical worlds, thereby creating a
more engaging and immersive experience. The initial concept focused on utilizing the
player's immediate surroundings not just as a passive setting, but as an active
participant in the game, where walls and objects within the home could interact
dynamically with virtual elements.

Figure 2: An Example of The Gameplay



2.2. Technical Development: The technical development was centered around three
main pillars:

1. Spatial Mapping and Integration: Using advanced XR platforms, the team
implemented real-time spatial mapping to digitally replicate the player’s
environment. This technology enables the game to overlay virtual elements onto
real-world surfaces seamlessly.

2. Game Engine and Software Development: The core gameplay was built on a
robust game engine, Unity, that supports XR integration. The development team
used this engine to script game mechanics, including enemy Al behaviors, player
interactions, and the physics of the virtual world interacting with the real world.
This process required iterative testing and debugging to refine the interactions
and ensure a fluid user experience.

3. Graphic Design and User Interface: High-quality graphics are crucial for
immersion in XR gaming. The team worked to find the most realistic and
interesting 3D models of alien-drones, and other game elements that seamlessly
integrate into the real environment. The user interface was designed to be
intuitive, with minimal disruption to the immersive experience, allowing players to
access necessary information like health, ammo, and wave levels effortlessly.

2.3. Design Approach:

Integration of Real and Virtual Worlds: The XR Space Shooter game embodies a
pioneering approach to gaming, where the design philosophy hinges on the seamless
integration of the player’s real environment with dynamic virtual elements. This
integration is achieved through sophisticated extended reality (XR) technology, which
blurs the lines between the physical and the digital, transforming familiar spaces into
arenas of extraterrestrial conflict.

Our design approach began with the challenge of making virtual interactions feel as
intuitive and natural as interacting with the real world. To accomplish this, we utilized
advanced spatial mapping that accurately interpret and digitize the player's immediate
surroundings. This technology allows the game to overlay digital content directly onto
the physical environment, such as walls and furniture, which pulsate with otherworldly
energy or break apart to reveal alien landscapes. The result is a compelling illusion that
alien attackers are actually emerging from within the player's own walls, enhancing the
game's immersion and urgency.

Game Elements and Features: The game is structured around three primary elements
that dictate the flow and strategy of gameplay: the environment, the enemies, and the



player's arsenal. Each element is designed to maximize interaction between the real and
virtual worlds:

e Environment: The player’s room is recognized not just as a backdrop but as an
active component of the gameplay. Walls and objects within the room can
become obstacles or portals for alien entry, depending on the game’s
progression. The environment dynamically changes in real-time, with visual
effects indicating damage or alien activity, pushing players to continuously adapt
their strategies. The fact that drones can attack from behind the walls is also a
design-based decision because it encourages the players to shoot the walls to
change their own environment, making them realize that they are both part of the
real and virtual world of the gameplay.

e Enemies: The enemies in XR Space Shooter are designed with Al that interacts
intelligently with both the player and the game environment. For example, A, while
Wall Crawlers can appear to move across walls. The behavior of these enemies is
designed to encourage the player to move around physically, dodging attacks and
strategizing from different vantage points within their room. The enemies can
shoot lasers as well, the reason why laser, for example, is chosen is that it fits the
futuristic and creative theme of the gameplay perfectly. These design decisions
ensure that the overall mechanics is turned to be an actual gameplay experience.

e Player's Arsenal: The central tool in the player’s arsenal is the laser orb shooter, a
device that enables them to interact with the invading forces. Its design is
intuitive, mimicking the natural motion of throwing or shooting, which reduces
the learning curve and enhances the feeling of immersion. It also adds up to the
overall theme as a futuristic design detail. Ammo and health orbs are scattered
throughout the environment, requiring physical movement and strategic planning

to acquire.

Figure 3: Alien-drone Figure 4: Wall-crawler Alien-drone



Adaptive Difficulty and Realism: The game’s difficulty adapts not only to the player's
skill level but also to their physical environment. This adaptive challenge is managed
through a calibration phase at the beginning of the game, where the software assesses
the size and layout of the room and adjusts the gameplay mechanics accordingly. Such
adaptations ensure that the game remains challenging yet fair, regardless of the
physical space in which it is played.

Immersive User Experience: Our commitment to an immersive user experience is
evident in every aspect of the game’s design. The sounds, visuals, effects, and
mechanics all work in harmony to make the players feel like they need to do whatever it
takes to survive, while also making them have fun.

3. Playtesting and Feedback Integration

3.1. Initial Playtesting: The initial playtesting phase of XR Space Shooter was designed

to gauge the game’s interactivity, player immersion, and overall functionality. We invited

a diverse group of participants to experience the game in controlled settings, ensuring a
wide range of feedback on various aspects of gameplay. These sessions were critical in
identifying initial problems and areas for improvement. Observations and data collected
during these sessions provided a foundation for iterative adjustments.

Participants were equipped with XR headsets and monitored as they navigated through
the different game waves. We observed their physical movements and asked for their
subjective experiences regarding immersion and interaction. This comprehensive
approach allowed us to see not only how the game performed technically but also how
players responded to the immersive experience.




3.2. Feedback Integration: Feedback from these initial playtests revealed several key
issues that needed addressing:

e Motion Sickness: A significant portion of participants reported feelings of motion
sickness due to the rapid movements of the drones and the immersive nature of
the XR environment. To mitigate this, we adjusted the drones’ velocities.

e Intimidation Factor: The design of the spider-like Wall Crawlers was consistently
reported as too frightening, especially in the immersive XR setting. In response,
we redesigned these enemies to have a less menacing appearance while
retaining their challenging behaviors.



e Aiming Difficulty: Players struggled with the precision required in the original
raycast-based aiming system. Based on this feedback, we developed a more
forgiving spherecast system, making it easier for players to hit their targets.

3.3. Subsequent Testing Phases: Following the integration of initial feedback,
subsequent testing phases focused on refining these adjustments and further
enhancing game balance and usability. New groups of testers were brought in to ensure
that the changes had the intended effect and did not introduce new problems.

During these sessions, we also tested the game’s difficulty progression, ensuring that
each wave of enemies presented a greater challenge but was not overwhelmingly
difficult. We closely monitored how players adapted to the game mechanics, especially
how they utilized the physical space and interacted with the virtual elements.

3.4. Ongoing Iterations: Playtesting for XR Space Shooter is an ongoing process. As the
game evolves, continuous feedback is sought to fine-tune every aspect, from user
interface and graphics to enemy behavior and game mechanics. Each round of testing
provides valuable insights, helping to shape a game that is not only technologically
advanced but also user-friendly and enjoyable for a wide audience.

The insights gained from extensive playtesting are integral to our development process,
ensuring that XR Space Shooter is a game that challenges, engages, and delights
players in equal measure.

4. Reflection/Evaluation

4.1. Challenges and Solutions: Developing the XR Space Shooter game posed several
unique challenges, reflecting the intricate balance between innovation in gameplay and
the practicalities of user interaction within a physical space. One significant challenge
was ensuring the seamless integration of virtual elements into diverse real-world
environments. Every player's space is different, which required our development team to
create highly adaptable systems that could recalibrate the game based on different
room sizes, furniture layouts, and lighting conditions.

The user feedback highlighted areas where the game mechanics did not align with
player expectations or comfort. For instance, the initial design of our enemy drones
caused discomfort and motion sickness due to their speed and erratic movements. We
responded by adjusting these aspects, which involved a delicate balance between
making the game physically comfortable and keeping it challenging and engaging.



An important challenge was surely about arranging the difficulty levels of each wave.
Each person has different abilities and experience regarding the XR technology.
Compared to many gaming experiences, XR is a new concept, and the usual approaches
to arranging difficulty levels may not work well. To find the right pace of drone shooting,
movement, and occurrence, our team worked hard and made several tests.

4.2. User Engagement and Reception: The feedback from our community has been
overwhelmingly positive, particularly regarding the game's innovative use of XR
technology to merge real and virtual gaming environments. Players have expressed a
deep appreciation for how the game transforms their familiar spaces into exciting
battlegrounds, making each person’s game experience unique and deeply personal. This
customization has not only increased engagement but has also sparked interest in the
potential of XR technology in other areas of entertainment and education.

However, feedback also indicated that some players found the initial enemy designs too
intimidating, and the aiming system was not as intuitive for newcomers to XR gaming.
These insights were invaluable, leading to design adjustments that made the game
more accessible and enjoyable without diluting its challenge.

4.3. Evaluation of Game Impact and Future Directions: Reflecting on the game’s impact,
it is clear that XR Space Shooter has pushed the boundaries of traditional gaming,
providing a template for future developments in XR. The game successfully
demonstrates how XR can be used to enhance not just entertainment but also physical
activity and strategic thinking in gaming.

Looking forward, there are several avenues for further development. Multiplayer
functionality is a highly requested feature that could transform the game into a more
social experience, allowing players to interact not only with the game environment but
also with each other in real time. Additionally, incorporating more diverse environments
and enemy types could further enrich the gameplay, offering new challenges and ways
to play.

4.4. Overall Reflection: The journey of developing the XR Space Shooter has been a
profound learning experience for our team. It has taught us about the limitless
possibilities of XR technology and its capacity to transform everyday environments into
extraordinary experiences. The project has not only advanced our understanding of
game development but has also provided us with insights into user behavior and
technology adaptation in real-world settings.



In essence, this project was more than just creating a game; it was about exploring new
frontiers in technology and human-computer interaction. The lessons learned and the
success achieved pave the way for future innovations that could one day change how
we interact with technology in our everyday lives.

5. Game as Meaningful Play

5.1. Educational and Social Impact: XR Space Shooter transcends traditional gaming
paradigms by not only offering an engaging diversion but also promoting significant
educational and social benefits. This game leverages extended reality to create a deeply
interactive experience that encourages players to physically engage with their
environment, enhancing spatial awareness and reaction times. By converting the
player's living space into a dynamic game environment, it promotes an active lifestyle,
countering the sedentary habits often associated with gaming.

Socially, the game introduces a new form of interaction in digital entertainment, where
players are encouraged to share their unique game experiences. Each player's
environment offers a different challenge, leading to diverse strategies and stories that
can be shared within a community. This aspect fosters a deeper connection among
players, as they exchange tips, strategies, and personal anecdotes related to their
individual gameplay experiences. Moreover, the potential future incorporation of
multiplayer elements could further enhance the social dynamics, allowing players to
cooperate or compete within the same physical spaces.

5.2. Psychological and Physical Engagement: XR Space Shooter is designed to
stimulate both the mind and body. Unlike traditional video games where players may
only use hand-eye coordination and strategic thinking, this game requires full-body
interaction. Players must dodge, weave, and move throughout their physical space,
which not only adds an element of physical exercise to the play but also increases
cognitive demands as players must process multiple stimuli simultaneously.

The game's design also taps into psychological elements of surprise and suspense, with
enemies that can appear from any direction and at any time. This unpredictability keeps
players mentally alert and engaged, making the gameplay both challenging and thrilling.
The requirement to physically respond to these challenges adds a layer of realism that
enhances the immersive experience, making the virtual threats feel more immediate and
the victories more gratifying.



5.3. Reflection on XR Technology: XR Space Shooter not only showcases the
capabilities of extended reality in gaming but also serves as a reflection on the broader
implications of XR technology in everyday life. By blending digital content with the
physical world, the game demonstrates how future applications could transform various
industries such as education, training, and even therapeutic practices. The technology
used in XR Space Shooter could be adapted for simulated training environments for
fields requiring spatial awareness and quick decision-making, such as medicine or
emergency response.

The game also poses interesting questions about the nature of reality and our
perceptions of it. As XR technology becomes more refined, the line between what is real
and what is virtual will continue to blur, challenging our traditional notions of experience
and presence. This game provides a glimpse into that future, where digital and physical
realms intertwine seamlessly, offering enriched experiences that extend beyond mere
entertainment.

5.4 Meaningful Play: Ultimately, XR Space Shooter exemplifies the concept of
meaningful play by integrating educational and physical elements into the fabric of its
gameplay. It provides players with a platform not just to entertain themselves but to
learn, grow, and connect with others in innovative ways. Through strategic gameplay,
physical activity, and social interaction, the game enriches players’ lives, offering more
than just diversion but a holistic experience that engages multiple facets of human
capability.

As we look to the future of gaming and interactive media, XR Space Shooter stands as a
testament to the potential of games as tools for meaningful engagement—challenging,
educating, and connecting users in ways that traditional games have not.



