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Project Description
 

Rhythm games have long been a popular genre throughout the development of the video game 
industry. From the early days of dance dance revolution arcade machines, through to rhythm 
games on modern hardware such as beat saber VR, they have continued to maintain an 
audience. However, there is a restriction present in most rhythm games which my project aims 
to address. Due to licensing and copyright issues, it is not feasible to release a rhythm game to 
feature a wide range of third-party music tracks as it would require extensive behind the scenes 
legal deals in order to compensate the source of the music. For example in beat saber’s case, a 
player must purchase in-game music packs to be able to play a wider range of songs than the 
tracks the game comes with by default, resulting in a poor end-user experience.  

In addition to this most rhythm games lack first-party support for easily using custom songs. This 
limitation prevents users from playing their preferred music and restricts creative potential within 
the genre. This often results in players resorting to third-party tools or game modifications that 
can make the full enjoyment inaccessible to those who lack the technical knowledge to use 
them. 

Therefore my project aims to address this issue by allowing a user to upload music they have 
the legal right to own, by developing a system to automatically generate playable rhythm game 
levels from any given audio file. By using statistical methods such as auto-correlation, I intend to 
extract key aspects of a track such as beats per minute (bpm) or key so that playing your 
favourite songs becomes easy and accessible. Surrounding this system will be a 2D 
side-scrolling rhythm/platform game where players must control a player character to navigate 
through the level created from the given audio. This bypasses the need for a rhythm game to 
obtain licenses to feature copyrighted music as a part of their product, as the responsibility will 
fall on the end-user to use music they have the legal right to have a copy of. 

My approach will be to create software using a c# implementation of various statistical methods  
to extract information from audio and then have this information fed into a Godot project as 
Godot 4.0+ has first-party support for c#. The rest of the project will be coded in GDscript, the 
native language for godot. GDscript is a high-level language similar to godot. 

Aims and objectives
 

Main Aim 

The overall aim of my project is to produce a game that takes an audio file as input and creates 
a playable level as output. I have identified the following general objectives that will need to be 
completed to reach this end goal. 
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Objectives 

Objectives Description 

Extract 
information 
from audio  

The software should be able to extract information from an audio file (e.g 
.wav) and be able to at least detect the bpm, key, tonality (major/minor). 

Generate a 
level 
 

The software should use the extracted information to create a level with 
elements that when played, sync and represent aspects of the music. E.g 
different colours depending on chord tonality, higher/lower platforms 
depending on waveform amplitude. The general idea is that the level would be 
a stream of sections. 
 
I.e a prototype should exist with functionality to draw basic shapes/colours in 
time to a music track. The rate of level side-scrolling would be equivalent to 
the tempo of the music.  
 
Ideally generated levels could be stored in a file format for easy saving and 
loading, as well as sharing of levels. Note audio cannot be included with the 
level itself due to potential copyright issues that would cause. 
 

Complete the 
visuals for 
the game 

Game objects will be used to create “sections” of a level. (Flat terrain, 
platforms, pits, rail grinding sections) 
Said game objects will then be generated in time to the bpm  
This includes background elements, such as buildings or lamp posts going 
past 
Tonality can be reflected in mood (warm/cold colours of level elements) 

Complete the 
gameplay 

Once a level is created a playable character needs to be created that 
responds to user-input to jump/navigate through the level successfully (This 
includes the design of a good input keyboard layout) 

Ensure good 
project 
optimisation 

The resulting project should have a low file size (approx. <1.0GB) 
Additionally the project must not be demanding on computer resources. 
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Feasibility
 

Risk levels of objectives 
Certain objectives have a level of risk associated with them corresponding to the chance that 
they may not work out in practice or simply take far longer to achieve than estimated. I have 
classified the general objectives above with risk and justification for said risk in the table below. 
 

Aim/Objective Risk Risk Justification 

Extract 
information 
from audio  

High This will be high-risk, as learning the methods to extract 
information is needed and the timeframe for this is not easily 
estimable.  
As this objective constitutes a large part of my overall aim, 
mitigation steps will need to be considered in case it becomes 
infeasible over the course of my project. 

Generate a 
level 
 

High This is the other high-risk task as for an engaging game to be 
made the music must sync to the music. In the case that this 
doesn’t work properly, I won’t have created a good rhythm game 
as the game will have no rhythm! 

Complete the 
visuals for the 
game 

Low The visuals won’t be hard or time consuming to make due to 
personal past experience with pixel art tools such as aseprite. 
This task can have a flexible time scale depending on how 
high-fidelity I want the assets to be. 

Complete the 
gameplay 

Low This task also won’t be difficult as it will just need basic GDscript 
code that don’t require advanced algorithms or techniques 

Ensure good 
project 
optimisation 

Low Low-risk as project nature should mean it is well optimised as 
long as low-resolution assets and optimised code is used. 

Risk mitigation 
In the event that I encounter difficulty with the above objectives, I have listed several mitigation 
steps that could be taken to ensure the project remains productive and achievable. 
 

Risk Mitigation 

Extracting information from audio takes up 
too much project time 

Change the focus of the project from a game 
to a web tool for identifying features of the 
music. Change the overall aim to focus just 
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on extracting information. 

I am unable to extract enough information 
from audio 

Change the scope to include a level editor so 
that users can make levels based off of music 
manually 

Levels do not sync to the music Once again include a level editor for minor 
adjustments to a level’s timings so it can 
match the beat 

 

Feasibility issues the project may encounter 
 

Feasibility issue Effect on project 

Ethical approval Simplified ethical approval will be needed as anonymous 
play-testing and surveys will be used to evaluate the quality 
of the gameplay. Otherwise, no user data will be handled as 
this is software to be run on a client's machine with no 
network capability. 

Legal issues By default the game won’t include copyrighted music. Users 
are free to put in audio of copyrighted music they have the 
legal right to own. Responsibility falls on the user to ensure 
they aren’t using the project with unlicensed material. 
Preventing the use of copyrighted audio would require DRM 
(digital rights management) functionality that is outside the 
scope of this project. 

Special resource requirements None. 

 

Work plan
 

I have created the following gantt chart to present my initial plan for my work schedule. 
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Milestone Corresponding objective Completion 
week 

1 Extracting information from audio 4-5 

2 Creating a level from extracted information 6-7 

3 Allow player input and have a playable game 7-8 

4 Create user interface and other necessary visual assets 9 

5 Complete write up 12 

 
I have currently planned to meet weekly with my supervisor so that I can receive input during 
the early and most crucial stages of my project. The weekly meetings may be changed to 
fortnightly longer meetings in the case project progress becomes steady and uneventful. 
 
My plan for using user-testing to evaluate the project will require ethical approval. I plan to 
submit an ethics application by week 6 at the latest. However the user-testing aspect is not final, 
so may not be necessary if it is decided to be cut. 
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In regards to clashes with other modules I am currently only taking one other module, CM3202 
Emerging technologies. The module has a hackathon in week 10 that could cause conflict and a 
coursework that will be announced in week 3. 
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