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Abstract: The VR Cardboard Box Shooting Game is an innovative and immersive virtual reality (VR) 

gaming experience designed for mobile platforms using a VR cardboard box as the primary interface. This 

project leverages the power of a smartphone's gyroscope and accelerometer, combined with a Bluetooth 

game controller, to create an engaging shooting game that is both affordable and widely accessible. The 

game features interactive 3D environments, real-time motion tracking, and precise targeting mechanics to 

deliver a dynamic gaming experience. By utilizing Unity Game Engine for development and Google 

Cardboard SDK for VR compatibility, the game provides an entertaining and scalable solution for casual 

gaming enthusiasts. The project highlights the potential of cost-effective VR solutions in revolutionizing the 

gaming industry by making immersive experiences available to a broader audience. 

 

Index Terms – Virtual reality, cardboard VR, Unity 3D, game development, affordable VR gaming. 

 

I. INTRODUCTION 

Virtual reality gaming has gained immense popularity due to its ability to provide immersive and interactive 

experiences. However, high costs and limited accessibility of advanced VR systems have restricted 

widespread adoption. The VR Cardboard Box Shooting Game aims to address these challenges by offering 

a budget-friendly and engaging gaming solution using simple hardware like a smartphone and a cardboard 

VR headset. This project combines VR technology, motion tracking, and game development principles to 

create a first-person shooting game. Players can immerse themselves in dynamic 3D environments, aiming 

and shooting at targets using head movements and a Bluetooth game controller. The project underscores 

the potential of VR in making gaming more accessible, interactive, and fun. 

 

II. SYSTEM DESIGN AND IMPLEMENTATION 

The design of the VR Cardboard Box Shooting Game consists of two primary components: the hardware 

setup and the software configuration. Both components are seamlessly integrated to create an immersive, 

interactive gaming experience that leverages virtual reality technology while remaining cost-effective and 

accessible. 

 

2.1 Hardware Components 

The hardware setup includes several key components: 

 

Procus VR Headset: A high-quality, affordable VR headset with adjustable lenses and a comfortable 

design, providing an immersive 3D experience when paired with a smartphone. 

Smartphone: Serves as the display and processor, using its gyroscope and accelerometer to track head 

movements for aiming and interacting within the game. 

Bluetooth Game Controller: A wireless device that allows players to shoot targets and navigate the 
game with precision, enhancing gameplay. 
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Headphones: Adds immersive sound effects to match the VR visuals, creating a more engaging and realistic 

gaming environment. 

 

2.2 Software Components: 

The software side of the system involves several layers, ensuring smooth operation: 

 

Unity Game Engine: Unity is used to design and develop the VR game, offering a flexible platform for 

creating 3D environments and immersive experiences. Its cross-platform compatibility ensures smooth 

performance on various devices, including smartphones for VR. 

Google Cardboard SDK: The Google Cardboard SDK enables key VR functionalities, such as split-screen 
rendering and motion tracking. It transforms smartphones into fully interactive VR devices when paired 
with the Procus VR headset. 

Blender: Blender is used for creating and animating 3D models like targets, weapons, and environments. Its 

advanced modelling tools ensure the game assets are detailed and contribute to a realistic virtual world. 

Android Studio: Android Studio is used to package and deploy the game onto Android devices, optimizing 

it for performance and ensuring compatibility with the Procus VR headset. It also supports testing and 

debugging during development. 

Visual Studio: Visual Studio is the main IDE for writing and debugging C# scripts that handle game 

logic and controller integration. Its features, like IntelliSense and debugging tools, streamline the 

development process and improve productivity. 

 

2.3 Gameplay Mechanics 

Head Tracking: The smartphone’s gyroscope tracks the player’s head movements, allowing them to aim 

by physically looking around the virtual environment. This creates an immersive, hands-free aiming 

experience. 

Shooting Mechanism: The Bluetooth controller is used to trigger shooting actions, offering a tactile and 
responsive gameplay experience. Players can shoot at targets by pressing a button on the controller. 

Level Design: The game features multiple levels with increasing difficulty, starting with stationary targets 

and progressing to moving targets. This challenges players and keeps the gameplay dynamic and engaging. 

Scoring System: Players earn points based on their accuracy and speed in hitting targets. The scoring 

system motivates players to improve their skills and aim for higher scores with each level. 

 

 

III. RESEARCH METHODOLOGY 

The development and testing of the VR shooting game follow a structured methodology that includes game 

design, development, and performance evaluation. 

 
3.1 Game design 
The game design encompasses both the hardware and software components, as previously outlined. the first 

step involved selecting appropriate hardware, such as the Procus VR headset and Bluetooth controller, 

ensuring compatibility with the game. design considerations included player immersion, ease of use, and 

performance optimization for seamless gameplay. 

 
3.2 Development and testing 
Hardware selection: the Procus VR headset was chosen for its affordability and compatibility with 

smartphones, making it accessible to a wide audience. the Bluetooth controller was selected for its 

responsiveness and ease of integration with the game, allowing for precise shooting control. 

 

3.3 Software development: the game was developed using unity, leveraging its cross-platform 
capabilities and VR compatibility. the google cardboard SDK was integrated to enable VR functionalities 

like motion tracking and head orientation detection. gameplay mechanics, including shooting and level 
design, were created using c# scripting in unity. 

gameplay calibration: to ensure smooth and responsive gameplay, various game mechanics, such as head 

tracking and shooting accuracy, were carefully tested and adjusted. player feedback was gathered to fine-

tune the game's difficulty and ensure an engaging experience. 
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IV. CHALLENGES AND SOLUTIONS 
While developing the VR shooting game, several challenges were encountered in both hardware and 

software development phases. these challenges were addressed through strategic solutions to ensure the 

game provided a smooth, immersive experience for players. 

 
4.1 Hardware challenges 
• Head tracking accuracy: ensuring precise head tracking with the smartphone's gyroscope was 

challenging, as it can sometimes lead to lag or inaccuracies in movement detection. 

solution: the gyroscope sensitivity was calibrated to ensure smooth head tracking. additionally, 

performance was optimized by testing the game on multiple devices and adjusting the settings to account 

for different smartphone capabilities. 

• Controller responsiveness: the Bluetooth controller required a stable connection for real-time 

responsiveness. interference or delays could hinder gameplay, especially during shooting actions. 

solution: the Bluetooth connection was tested under different conditions to minimize lag. the game 

was optimized to handle connectivity issues by implementing a stable input processing system that could 

quickly respond to user actions. 

 
4.2 Software challenges 
Frame rate and performance optimization: ensuring smooth gameplay while rendering 3d environments in 

VR was a challenge, as high frame rates are essential for preventing motion sickness. solution: unity’s built-

in optimization features were used to reduce the load on the device’s CPU, including level of detail (LOD) 

management and efficient asset handling. the game was tested on multiple devices to ensure consistent 

performance across different hardware configurations. 

VR compatibility: integrating the game with the Procus VR headset and ensuring compatibility with 

android devices required thorough testing to account for different screen sizes, resolutions, and input 

methods. 

solution: the game was designed with cross-platform functionality in mind, ensuring compatibility with 

various android phones and VR devices. extensive testing on multiple devices ensured proper integration of 

the VR headset’s motion tracking and display features. 

4.3 User interface challenges 
User navigation in VR: the VR environment posed a challenge for menu navigation, as traditional touch or 

physical buttons are not as effective in immersive VR gameplay. 

Solution: a simplified, intuitive interface was created for the in-game menus and navigation, using VR 

controllers for easy selection and menu transitions. the game also featured voice commands and visual cues 

to guide players. 

ensuring immersive experience: balancing immersion while maintaining usability was challenging, as 

players needed to feel fully immersed in the game while also being able to interact with the UI easily. 

Solution: the interface was designed to be minimal and unobtrusive, with all necessary elements accessible 

through intuitive in- game actions like aiming and shooting. regular user testing helped refine the 

interaction flow and enhance the overall experience. 

 
V. FUTURE SCOPE AND ENHANCEMENTS 
While the current VR shooting game delivers an engaging gaming experience, there is significant potential 

for further development and feature enhancements. the following areas for future improvements have been 

identified: 

 
5.1 Multiplayer mode integration 
future versions of the game could integrate a multiplayer mode, allowing players to compete with each 

other in real-time. this addition would significantly enhance the game's social aspect and increase player 

engagement by providing dynamic interactions between users. 

enhancement: by implementing online multiplayer functionality, the game could host larger player bases, 

where players could join matches, form teams, and compete in a global leaderboard. 

 
5.2 Advanced game mechanics 
While the current game focuses on basic shooting and level design, more complex mechanics could be 

added to enhance gameplay. these might include power-ups, weapon upgrades, and environmental hazards. 

enhancement: introducing a variety of weapons, health packs, and enemies with ai-driven behaviours would 

create a more diverse and challenging experience for players. 
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5.3 Cross-platform compatibility 
Currently, the game is designed for android devices with the Procus VR headset. however, expanding the 

game’s compatibility to other VR platforms (like oculus or HTC vive) could reach a broader audience. 

enhancement: developing cross-platform functionality would allow players using different VR systems 

to join the same game environment, creating a more inclusive and widespread gaming experience. 

 
5.4 Enhanced virtual reality features 
The current VR experience provides a basic immersive environment. however, integrating advanced 

VR features like haptic feedback, dynamic lighting, and more realistic sound effects could take the 

gameplay to the next level. 

enhancement: adding these features would provide a more immersive and tactile experience, improving 

player engagement and enhancing realism during gameplay. 

 

VI. RESULTS AND DISCUSSION 

The game performed well during development and testing, achieving the desired objectives. below is a 

detailed discussion of the results from the system’s performance evaluation: 

 
6.1 System performance 
• Smooth gameplay: the VR shooting game operated smoothly across various android devices with the 

Procus VR headset. the head tracking, motion detection, and controller inputs functioned with minimal 

latency, ensuring an immersive experience. 

• User engagement: the game’s mechanics and level design effectively maintained user interest, with 

users reporting high levels of satisfaction during gameplay. 

 
6.2 limitations and improvements 
While the game performed as expected, there are areas for improvement: 
 
Device compatibility: the game was optimized for a wide range of android devices, but performance can 
vary across devices with different hardware capabilities. 

User interface: although the game provides a simple and intuitive interface, some players found the in-

game menus difficult to navigate, especially in VR mode. 

VR immersion: while the game offers basic VR functionality, further improvements in visual and audio 

effects could increase immersion and realism. 
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