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Abstract –The Indian E-sports gaming industry is 
burgeoning, with a market value of nearly 2000 crores and 
rapid expansion. This growth primarily targets the younger 
generation's preference for high-priced online games that 
necessitate a sophisticated gaming setup. Introducing the 
Retro-Plus Portable Gaming Console, a compact pocket-sized 
device enabling players to enjoy classic 90s video games 
without the need for internet connectivity or elaborate 
configurations. Amidst the resurgence of retro gaming, we 
explore a cost-effective alternative by harnessing the power 
of Raspberry Pi boards equipped with RetroPie emulator 
systems. Comparing various retro gaming consoles with 
RetroPie, we showcase the versatility and affordability of this 
solution. Utilizing RetroPie software tailored for Raspberry 
Pi, our project demonstrates seamless emulation of classic 
games from platforms like Nintendo, Sega, and Atari. By 
connecting Raspberry Pi to a monitor and controllers, users 
access a diverse library of nostalgic titles. This initiative 
involves setting up Raspberry Pi with requisite software, 
configuring controllers, and adding game ROMs. RetroPie's 
comprehensive emulator collection ensures smooth 
gameplay, enhanced by Raspberry Pi's processing 
capabilities and video output. The Retro-Plus Gaming Console 
outshines traditional retro systems by consolidating games 
onto a single device, fostering customization, and facilitating 
internet connectivity for multiplayer gaming and updates. 

Keywords: Raspberry Pi, Gaming Console, Retro 
Gaming,affordability, versatility 

1. INTRODUCTION 

The Retro-Plus Portable Gaming Console is a tiny device that 
lets you play old-school video games from the past, like the 
ones you might have loved when you were a kid. It's super 
easy to carry around, so you can play these classic games 
wherever you want to get feeling of nostalgic. The best part 
is, you don't need to be a tech genius to use it - just turn it on, 
choose a game, and start playing. It's a simple and fun way to 
relive the good old days of gaming, without any complicated 
setup or fancy equipment. 

The purpose of the Retro-Plus Portable Gaming Console is to 
let people enjoy the fun and nostalgia of playing classic video 
games from the past in a convenient and easy way. This 
pocket-sized device allows you to carry a collection of these 

timeless games wherever you go, making it a simple and 
accessible way to experience the joy of gaming from a simpler 
era. 
 

After a prolonged absence, retro gaming has made a robust 
comeback in the market. Although it has been part of the 
video game landscape since the industry's earliest days, 
the widespread resurgence of interest in retro gaming can 
be attributed to the advent of the Internet and emulation 
technology. Players are drawn to retro games for a variety 
of reasons, including nostalgia for different eras, the belief 
that older games are often more innovative and original, 
and the appeal of their simplicity, which demands less time 
commitment. 
 
Today, many companies selling retro gaming consoles are 
capitalizing on the strong demand by pricing these devices 
at a premium. Typically, individuals born in the 1980s and 
1990s are the primary consumers of these games. 
Projections indicate that the retro gaming industry could 
be valued at $300 million by 2025. For instance, Nintendo 
experienced tremendous success,  
 
RetroPie is designed to run on the Raspberry Pi board, a 
cost-effective single-board computer developed by the 
Raspberry Pi Foundation in the United Kingdom. 
Renowned for its affordability, the Raspberry Pi comes in 
various models with differing specifications. The latest 
iteration, the Raspberry Pi 4, boasts a quad-core processor. 
When coupled with RetroPie, the Raspberry Pi serves as an 
excellent emulation device for retro games. It supports a 
wide range of gaming controllers, as well as keyboards and 
mice, offering a customizable and user-friendly 
experience. The RetroPie software is compatible with all 
Raspberry Pi models, offering flexibility to users, making it 
a plug-and-play solution once the hardware is prepared. 
 
The resurgence of retro gaming, characterized by the 
revival of classic video games and gaming consoles from 
the 1970s, 80s, and 90s, has sparked a nostalgic wave 
within the gaming market. Although retro gaming has 
maintained a presence in the industry since its inception, 
its resurgence gained momentum with the widespread 
adoption of the Internet and emulation technology. With 
online platforms enabling easy access to emulated 
versions of vintage games, and social media fostering 
communities of retro gaming enthusiasts, the appeal of 
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revisiting gaming's golden era has grown exponentially in 
recent years. This resurgence has not only rejuvenated 
interest among seasoned gamers seeking to relive 
cherished childhood memories but has also attracted a 
new generation of gamers fascinated by the simplicity and 
charm of retro titles. 

2. Literature Survey 
 
Umair Saeed et al. [1]This paper investigates the 

potential of replacing traditional retro gaming consoles with 
the affordable Raspberry Pi board using the Retropie 
emulator system. Furthermore, it conducts a comparative 
analysis between retro gaming consoles and Retropi setups, 
evaluating performance, affordability, and versatility, Reetik 
Jena et al. [2] In this paper, Gamification has emerged as a 
contemporary method for instructional purposes, widely 
adopted by organizations. By incorporating game mechanics 
into learning, particularly targeted towards newcomers, it 
fosters active involvement, sustained engagement, and 
commitment to the learning process, VedWanjare [3] In this 
paper, we delve into the feasibility of replacing costly retro 
gaming consoles with the cost-effective Raspberry Pi board 
equipped with the Retropie emulator system. Furthermore, a 
comparative analysis between select retro gaming consoles 
and the Retropie setup is provided, shedding light on their 
respective merits and demerits, 

 
Iman Mohsin Hassan et al. [4]In contemporary times, 

the realm of video gaming stands as a paramount and 
fashionable pursuit within the technological landscape. A 
multitude of enterprises partake in crafting gaming consoles 
tailored for domestic enjoyment, exemplified by industry 
giants such as Sony (PlayStation), Microsoft (Xbox), Nintendo, 
and others, Jaakko Suominen et al. [5] This paper provides an 
overview of contemporary retrogaming research, focusing on 
its intersection with media and ludic studies. 
Methodologically, it surveys over 40 papers and monographs 
from 2011-2018, categorizing them based on direct focus on 
retrogaming or general mentions, Mark Frauenfelder et al. [6] 
Beginning with an overview of Raspberry Pi retro-gaming 
possibilities, it discusses emulation platforms like RetroPie 
and Recalbox, ROM file handling, and ROM creation from old 
cartridges. The survey extends to diverse game-playing 
equipment setups using Raspberry Pi, ranging from compact 
Altoids tin players to classic system replicas offering vast 
game libraries, 

 
Tim Wulf et al. [7] In today's technological landscape, 

video gaming stands out as one of the most pervasive and 
sought-after interests. Within this realm, numerous 
companies vie for dominance, crafting cutting-edge consoles 
tailored for home entertainment, Dr. Jose Christan [8] The 
study emphasizes users' creation of complex electrical 
components to enhance product capabilities, emphasizing 
the importance of both functionality and aesthetics. 
Furthermore, it suggests that addressing technological and 
psychological obsolescence through restoration and 
modification activities is crucial. The article advocates for 
improved accessibility to product documentation to support 
user-led PLE initiatives. Lastly, it outlines potential areas for 

future research in this field, Shandell Zeh et al. [9] It proposes 
the Raspberry Pi as a cost-effective learning platform 
compatible with various operating systems. Utilizing 
Raspberry Pi in IT curricula fosters hands-on skills in 
networking, programming, and cybersecurity. The 
descriptive case study aims to demonstrate how projects 
involving Raspberry Pi enhance students' practical skills, 
Kailash Srinivasan et al. [10] This paper outlines the process 
of creating an arcade game 

machine from scratch, including the design and 
development of a game to run on it. It discusses hardware 
selection and development tools. In addition, it 
incorporates in-game physics using PyODE engine and 
Pygame libraries. Furthermore, it compares Easel and 
Pygame as game development libraries to determine the 
most suitable option for the project. 

 
3. Technicalrequirements 

The following are requirements to build a retro gaming 
from Raspberry Pi 

 

• RaspberryPi(anymodel) 

• MicroSDcard 

• Touch Display 

• Joystick 

• Battery 5000mah 

• RaspberryPipowersupply2A 

• HDMIcable 

• MicroUSBcardreader 

4. Related Work 

In the realm of related work, the process of booting a 
RetroPie system involves a series of sequential steps for 
setting up and configuring the gaming environment. 

 Firstly, users are required to download the RetroPie 
image, which serves as the operating system for the 
Raspberry Pi-based gaming console.  

Subsequently, this image is flashed onto a micro-SD card, 
effectively preparing it for use with the Raspberry Pi.  

Upon completing this step, the SD card is inserted into the 
Raspberry Pi, followed by the connection of necessary 
peripherals such as controllers or keyboards.  

Once the physical setup is complete, the device is powered 
on using a power cable, initiating the booting process.  

Users then proceed to connect the Raspberry Pi to a 
display and configure control settings to their preference.  

Furthermore, network connectivity is established either 
through Wi-Fi or Ethernet, enabling access to online 
features and updates.  

To enable gaming functionality, RetroPie OS is installed on 
the Raspberry Pi, facilitating the installation of games.  

Finally, users select their desired game from the available 
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library, initiating the gaming experience on the RetroPie 
system.  

Comprehensive process ensures the seamless setup and 
utilization of the RetroPie gaming platform for 
enthusiasts. 

These systematic steps ensure a smooth setup and 
operation of RetroPie on Raspberry Pi for an immersive 
gaming experience. 

5. Proposed Methodology   

 

Fig 1- Retro-plus Proposed System 

In the main block diagram, the central processing unit (CPU) 
serves as the Raspberry Pi, acting as the primary 
computational hub. Various hardware components are 
intricately interconnected within the system architecture. 
The battery functions as the main power supply, ensuring 
uninterrupted operation. A dedicated speaker is integrated 
into the setup to provide an immersive gaming audio 
experience, enhancing user engagement.  

Additionally, a joystick interface is included for controlling 
the console or actively participating in gameplay, facilitating 
intuitive interaction with the gaming environment. Each 
component plays a crucial role in the overall functionality and 
user experience of the gaming console, collectively 
contributing to its seamless operation and enjoyment. 

A. Raspberry pi:  

 

Fig 2- Raspberry Pi 3 B+ 

Raspberry Pi, a credit-card-sized single-board 
computer, has revolutionized the world of embedded 
computing and education. Launched in 2012 by the 
Raspberry Pi Foundation, this affordable and versatile 
platform has found applications ranging from hobbyist 
projects to industrial automation. With its low cost, 
compact size, and extensive community support, 
Raspberry Pi has become a preferred choice for 
enthusiasts, educators, and professionals alike. 
Equipped with various connectivity options, GPIO pins, 
and a range of available operating systems, Raspberry Pi 
empowers users to explore programming, electronics, 
and IoT development. This short description highlights 
the widespread impact and potential of Raspberry Pi in 
fostering innovation, learning, and creativity across 
diverse domains. 

B. Display:  

The Raspberry Pi Touch Display interfaces with the 
Raspberry Pi via the DSI connector, offering an LCD 
showcase option. In certain scenarios, simultaneous 
utilization of both HDMI and LCD displays is feasible 
(subject to software compatibility). 

 

C. Joystick:  

A Joystick serves as a mechanism for directing the 
movements or operations of a machine or electronic 
apparatus, commonly employed in video games, 
aircraft, and diverse applications. Typically comprising 
a manipulable handle capable of motion in multiple 
directions and one or more buttons for triggering 
specific actions, the control stick finds its primary 
utility in guiding characters or vehicles in video games. 
It plays a crucial role in executing actions like firing 
weapons or executing special maneuvers on the screen. 

D. Audio amplifier:  

An audio power amplifier, also known as a power amp, 
is an electronic device designed to boost low-power 
audio signals. These signals can originate from various 
sources, such as a radio receiver or an electric guitar 
pickup. The amplifier significantly increases the 
strength of these signals to a level suitable for driving 
loudspeakers or headphones, ensuring optimal sound 
output. 

E. Speaker:  

A speaker is a device that transforms sound waves into 
electrical signals, allowing for the capture and 
transmission of audio. Microphones find applications 
across diverse settings, ranging from small-scale 
personal devices like smartphones and voice recorders 
to extensive setups like recording studios and 
broadcasting systems. 
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F. Charging system:  

Utilizing a USB connector on the Raspberry Pi board 
stands as the preferred and widely adopted method for 
powering the device. Employing a Micro USB cable 
serves as a reliable means to provide the necessary 
power supply to the board. 

G. Battery:  

Essentially, the battery serves as the primary source of 
external power for the gaming console, providing the 
necessary energy to keep it operational. 

6. Flow Chart 

 

Fig 3 – Flowchart 

7. Results  

I. Initial Setup: 
Expected Output: Confirmation of RetroPie image 
installation on the Raspberry Pi. 
Actual Output: The RetroPie interface is prominently 
displayed, and the initial setup wizard is readily 
accessible. 
Result: The test case passes as the RetroPie image is 
successfully installed on the Raspberry Pi, as indicated 
by the presence of the RetroPie interface and the 
accessibility of the initial setup wizard. 

II. Controller Configuration: 
Expected Output: Confirmation of Configuration for 
Enhanced Gameplay 
Actual Output: Seamless Configuration and 

Functionality Integration within RetroPie Interface 
Result: This study confirms the successful 
configuration and flawless functionality of the 
controller within the RetroPie interface, ensuring an 
optimal gaming experience. 

III. Game ROM Installation: 
Expected Output: The expected outcome of this test 
case is to verify that game ROMs can be successfully 
installed on the RetroPie console. 
Actual Output: Upon execution of the test case, the 
selected game ROM was installed on the RetroPie 
console without encountering any errors. 
Result: This test confirms the successful installation of 
game ROMs on the RetroPie console, demonstrating its 
capability to seamlessly integrate new game content 
without disruption. 

IV.Game Launching: 
Expected Output: Validation of the successful launch 
and gameplay of installed games. 
Actual Output: The selected game launches smoothly, 
and controller inputs are highly responsive throughout 
gameplay. 
Result: This study demonstrates the successful 
execution of Test Case 1, affirming the reliability and 
user-friendliness of game launching functionality. 

V.Emulator Functionality: 
Expected Output:  Validate the seamless operation of 
different emulators across a variety of game ROMs. 
Actual Output: Confirming smooth and issue-free 
gameplay in at least one emulator, illustrating 
compatibility. 
Result: This study investigates the functionality of 
emulators concerning their compatibility with diverse 
game ROMs. Through rigorous testing, our findings 
showcase the smooth execution of games across 
multiple emulators, ensuring an enhanced gaming 
experience for users. 

VI.Multiplayer Functionality: 
Expected Output: Ensuring the Feasibility of 
Multiplayer Gaming with Multiple Controllers 
Actual Output: Successful Launch of Multiplayer Game 
with Responsive Controllers 
Result: The multiplayer game was launched 
seamlessly, demonstrating responsiveness across all 
connected controllers during gameplay. 

VII.Performance and Stability: 
Expected output:Verify the performance and stability 
of the RetroPie gaming console. 
Actual output:The RetroPie gaming console performs 
smoothly without significant slowdowns or crashes. All 
features operate as intended. 
Result: Based on the results of this test case, it can be 
concluded that the RetroPie gaming console has met 
the criteria for performance and stability, thereby 
passing the evaluation successfully. 
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8. Hardware & Software Implementation 

 

 

Fig 4- Booting Retro-Pi Operating system  

 

Fig 5- Emulation Loading  

 

Fig 6- Selection of Emulator 

 

Fig 7- Selection of Games  

 

9. Future Scope 

The future possibilities, envision an optimized console 
capable of effortlessly synchronizing with top tier gaming 
setups, ensuring a seamless performance that elevates 
the gaming experience to new heights. This console isn't 
just limited to gaming; it undergoes a transformative 
journey as its operating system is tailored to serve as a 
multifaceted Android auto car automation tool, 
promising versatility beyond conventional gaming 
consoles.  

Further enhancing its adaptability, the console can be 
customized with specific applications by seamlessly 
switching out its operating system, paving the way for 
tailored experiences catering to diverse needs. Embrace 
the boundless realm of creativity by harnessing the 
potential of Raspbian OS, allowing the development of 
custom games through Python code, thus offering a 
platform for innovation and personal expression. From 
being a gaming powerhouse to serving as a specialized 
tool, the console is poised to become an extension of 
individual preferences and requirements, ensuring a 
personalized journey through the realms of 
entertainment and utility. 

 

10. Conclusion 

Ultimately, it can be concluded that creating a custom 
console with Raspberry Pi and utilizing the free RetroPie 
software offers an affordable solution for playing retro 
games. This alternative proves particularly advantageous 
for those uninterested in investing in expensive retro 
gaming consoles for collection purposes. With RetroPie 
running on Raspberry Pi, users gain access to a vast 
library of retro games while enjoying compatibility with 
various displays, controllers, and games from a wide 
range of classic gaming consoles.  

This cost-effective approach not only provides a budget-
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friendly means of indulging in nostalgic gaming 
experiences but also ensures flexibility and convenience 
in setup and gameplay. 
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