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Statement of Intent
During the course of my HSC, I intend to create a 3D video game as my multimedia major work.  The project will involve extensive 
programming, 3D modelling, creation of 2D graphics, and game design.  This project is very important to me as I have always been 
interested in coding and multimedia, having studied these throughout my school career.

Software products I intend to use

• Programming IDE
! An integrated development environment (IDE) is the most important software required.  It will be used to write all code, aid in testing, 

debugging and evaluation; and compile all assets into the final product.  I could possibly use Microsoft Visual C++ or Code::Blocks.
• 3D Modelling Software

! 3D modelling software will be required to create and modify 3D objects which will be the main focus of the game.  Blender or 3DS max 
will probably be used.

• Image Editing Software
! Image editing software will be required to create and edit both 2D textures (which are mapped onto the 3D models) and 2D graphics for 

the user interface.  Adobe Photoshop and Paint.Net could be used.
• Internet Browser

! An internet browser will be required for research, notably troubleshooting programming and gathering music files for testing.  Firefox and 
Google Chrome are popular internet browsers which I will most likely use.

• Text Editor
! A simple text editing program will be used for recording ideas, notes, debug output data and temporary pieces of code.  
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Multimedia equipment I intend to use

• Multimedia Computer
! A powerful development computer (i.e. one with a large amount of memory and fast processing speeds) will be required to work quickly.  

This is especially important as almost all development will occur on this computer.  It will also be used to store and manage backups of 
my project.

• Various common Computers
! Many computers of various hardware and software configurations will be required for benchmarking and testing compatibility issues.  

Often something that runs perfectly on a multimedia computer will fail completely on another, so extensive testing will be required to 
ensure the game will run correctly and efficiently on any given computer.

• Headphones
! Headphones will be used to eliminate background noise and allow me to concentrate on the sound from the game, as well as preventing 

me from disturbing my peers.
• Portable Storage Device

! A portable usb storage device will be required to allow me to transport my major work across any number of different computers, allowing 
me to continue development both at school and at home.

Skills that will be required

• Programming
! Programming is the most important skill in this project.  It controls the behaviour and logic of every aspect of the game, and is also 

responsible for combining all other assets together.
• 3D Modelling

! I will need to create a number of 3D objects for the game.  3D models are the only things the viewer actually sees, so it is important to 
make sure they are high quality and visually appealing.

• Texturing and Graphics Creation and Editing
! Most 3D models require a texture which must be created and correctly applied.  Additionally, 2D graphics are required for the user 

interface and various other areas (e.g. sprites, program icon, folio)
• Game Design

! I must be able to plan the gameplay and mechanics of the game to ensure it is interesting, engaging, and fun to play.

Target Audience

! The main audience for video games are typically people aged from 12 to 30, but this varies wildly depending on the game’s content.  If I 
choose to develop a music-driven game, it would appeal to a wide audience of gamers and people who want to visualise music in an 
interesting and different way.  It would be especially appealing to musicians or music students.
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Motivation

! The major motivation for creating my major work is to build a game from scratch, something I have always wanted to do.  I want to make a 
game which is fun to play and helps develop and test my skills.  I hope the project will serve as an incredible learning experience. 

Challenges

• Large project
! I have never attempted to create an entire game from scratch before.  I will encounter many new problems and there is a significant 

amount of work to be done.
• Need for 3D modelling

! Although I have had some experience making 3D models, I have never been required to create anything of this high a quality.  It may be 
time consuming and difficult to reach a state where I am happy with each object, as well as learning unknown details of the 3D modelling 
tools.

• Need for extensive programming
! I enjoy programming, but creating an entire game is an intensive task.  I will need to quickly adapt and develop new solutions to brand 

new obstacles if the project is to succeed.  It will be important to keep the code organised and challenging to isolate small issues in an 
immense system.

Time Frame

! I have a limited amount of time to work on my project.  Throughout my HSC course I will have about 100 Multimedia classes of 75 minutes 
each, for a total of about 125 hours of development time at school.  However, I can also work extensively at home and during holidays.
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Research
There are many styles of computer games with a wide variety of gameplay and technological approaches.  I will need to examine and research 
many games and genres in order to make an educated decision about the type of game I will ultimately create.  There are various games and other 
media which explore the concept of procedural and automatic generation from music.  If I choose a similar idea for my game, these works would 
serve as inspiration and teach me many things about the approaches I should take.  Additionally, there are a wide range of resources available for 
aid in the actual development of the project, including techniques, approaches, and programming support.

Name/Link Image Description

Adventure

http://
en.wikipedia.org/
wiki/
Adventure_game

An adventure game acts as an interactive story, concerned with exploration, 
puzzle-solving and narrative.  Expansive worlds, many characters and 
dialogue are common features of this genre.  They can be 2D or 3D and are 
often very complicated and have a great amount of detail and depth.

The Legend of Zelda series of games are a very good example of adventure 
games.

Shooter

http://
en.wikipedia.org/
wiki/First-
person_shooter

Shooter games involve the player attacking enemies to progress through a 
level.  They are commonly rendered in 3D from a first-person perspective 
(such as the Call of Duty franchise pictured) and often have a modern 
military setting.  They can also be rendered in 2D using a top-down view, 
which is common for simpler games.
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Name/Link Image Description

Puzzle

http://
en.wikipedia.org/
wiki/
Puzzle_video_gam
e

Puzzle games are slow-paced and based on solving problems.  For 
example, Bejeweled (pictured) involves aligning gems to gain points.  These 
games are often suited for a causal audience and are not based on action.  
By combining the puzzle genre with another, a new and interesting 
experience is created causing the player to look at things from a different 
perspective.

Simulation

http://
en.wikipedia.org/
wiki/
Simulation_video_g
ame

In simulation games, the player establishes and/or manages a dynamic 
changing environment.  In the classic Sim City games, a city evolves based 
on the player’s decisions, often resulting in new problems which the player 
must react to.

Platformer

http://
en.wikipedia.org/
wiki/Platform_game

Platforming games are among the earliest ever developed, including the 
world famous Mario series.  Platformers consist of a player who must jump 
between platforms to progress through the level.  They interact with or avoid 
enemies, while trying to collect rewards.
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Name/Link Image Description

BIT.TRIP RUNNER

http://
bittripgame.com/
bittrip-runner.html

A rhythm-based platforming video game, where obstacles and treasures are 
placed in just the right position to match the rhythm of the music.  I intend 
the gameplay of my game to be similar to this, so I can take a number of 
ideas and techniques from it, such as the use of a 2D character and 
gameplay in a 3D world, and the bright colours which invoke a sense of fun.  
Additionally, the immense praise and popularity this game has received has 
given me confidence that this idea has great potential and is a viable option.

Audiosurf

http://www.audio-
surf.com/

A video game where a “road” is generated based on a piece of music, 
twisting and moving so as to match the intensity and rhythm of the song at 
any point.  This is a good example of how music affects and shapes 
gameplay.  Although not directly relatable to my project, it is a good example 
of a polished rhythm game and shows effective techniques of conveying the 
feeling of a song.

Animusic

http://
www.animusic.com/

A series of computer generated 3D animations where instruments appear to 
be playing music “live”, animated automatically from a MIDI file.  These 
animations are one of the main inspirations for my project, effectively 
demonstrating procedural generation from music, where the MIDI file 
determines the outcome.
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Name/Link Image Description

MusAnim

http://
www.musanim.com/

An application (and series of youtube videos) where MIDI music files are 
displayed and animated, each note represented by a bar.  This is similar to 
how I want my game to look, so it can serve as useful reference material 
and used to compare against, confirming that my game is functioning 
correctly.

VGMusic

http://
www.vgmusic.com/

A website containing a vast number of free video game MIDI files which I 
can use for testing purposes.  The abundance of formats, contributors, and 
musical variety supply numerous opportunities to test the robustness of my 
game.

Stack Overflow

http://
www.stackoverflow.
com

A website where users can post programming help requests and receive 
answers from the community.  This website will be a good place to look for 
solutions to any problems I may encounter.
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Name/Link Image Description

CPlusPlus.com

http://
www.cplusplus.com

A website containing a number of C++ tutorials and extensive API reference.  
This website is very useful for quickly looking up standard functions and 
algorithms as well as learning about new techniques and features.

OpenGLTutorial

http://opengl-
tutorial.org

A website about getting started with OpenGL rendering.  It is one of my 
primary sources of information on this topic, containing many examples and 
explanations.  It is useful for learning different approaches to take, and 
contains an API reference, detailing functions and features of OpenGL.
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Name/Link Image Description

OpenGL 
Programming 
Wikibook

http://
en.wikipbooks.org/
wiki/
OpenGL_Program
ming

A public and community-driven wikibook containing many examples and 
explanations about using OpenGL.  This is an especially good resource as it 
provides information about older OpenGL versions, unlike other tutorial 
websites which explore newer versions.  This was particularly useful as it 
provided a solution when an incompatibility with school computers was 
discovered.  It outlines good approaches to take and contains an API 
reference.

GameProgrammer.
com Fractal Terrain 
Generation Guide

http://
www.gameprogram
mer.com/
fractal.html

This tutorial on GameProgrammer.com contains information about 
automatically creating a procedurally-generated landscape.  It outlined the 
technique to use and provided a number of examples and explanations.  
This page was useful in creating the background scene for my game.

Omega-Art MIDI 
Reference

http://www.omega-
art.com/midi

A website containing the MIDI file technical specifications.  As my major 
work is based on reading and interpreting MIDI files, this website is an 
invaluable resource.
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Name/Link Image Description

Microsoft Visual
C++

http://
www.microsoft.com/
visualstudio/eng

A powerful, professional, and free programming IDE.  This application will 
allow me to write all of the code, perform tests and benchmarking, and to 
compile all the different assets of the project into a single presentation.

OpenGL

http://
www.opengl.org/

OpenGL is a powerful 3D rendering system, rapidly drawing 3D objects onto 
the 2D screen.  I will be extensively using this technology in my major work 
to display every object in 3D.  

GLFW

http://www.glfw.org/
index.html

GLFW is a framework for use with OpenGL.  It handles the user input and 
the window for OpenGL to render into, as well as a few utility functions.  It 
would be very difficult to create a window for the application to reside in 
without this framework.
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Name/Link Image Description

Blender.org Tutorial

http://
www.blender.org/
education-help/
tutorials/

A series of official 3D modelling tutorials on the Blender website.  The 
tutorials range from understanding how to use the Blender interface up to 
setting up realistic lighting and creating incredibly detailed realistic objects.  
Since my major work is a game rather than a single 3D object, I will be using 
many of the earlier tutorials in order to master the interface and learn the 
skills to quickly and efficiently create detailed 3D models.

Blender: Noob to 
Pro

http://
en.wikibooks.org/
wiki/
Blender_3D:_Noob
_to_Pro

A free WikiBook containing guides, tutorials and advice on using Blender as 
well as 3D modelling in general.  This book will help me rapidly master the 
Blender user interface and improve my model-making skills.  Additionally, it 
contains resources regarding using Blender’s Python scripting engine which 
will aid me with more complicated operations, including exporting models to 
a custom file format.

This research into games and programming practices was crucial in familiarising myself with the options available, as well as giving me 
inspiration, ideas and new techniques.
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Selection and Justification of Materials and Processes

Many different hardware and software options are available for me for use in development of my major work.  The type of game I will create must 
also be selected.  Each choice must be carefully evaluated and considered to ensure the best options for the project are chosen.

Equipment

Hardware

Description

Graphics 
Card

CPU

RAM

Hard drive

USB 
Memory 

stick

A fast graphics card is required to quickly render 2D and 3D images, including the output of the game.  When I built my home 
computer, I chose a GTX 550 Ti as it has relatively high quality and performance, making it suitable for development of the project.

The CPU of the computer determines how fast it completes operations.  A fast CPU is crucial to ensure all software runs efficiently, 
which will speed up development.  It is especially important for the complex programming involved in my project as compilation can 
potentially take a hours with a slower CPU.  The dual-core 2.6GHz CPU in my home computer allows for suitable development 
speeds and is a good choice for developing my project.

The memory of the computer determines how much data can be used at any time by programs.  Having enough RAM is crucial in 
development to ensure all software can run quickly and efficiently, without needing to constantly load new data due to memory 
limitations.  The 3GB of RAM in my home computer is more than enough to efficiently develop my project.

The hard drive of a computer is where data is stored long-term.  An extensive amount of disk space is required for any multimedia 
project due to the large file-sizes of the media types (eg. images, movies, 3D models, etc).  My project requires a large number of 
3D models, graphics, music, sound, and code, so enough disk space is required to store everything I need.  My home computer has 
1TB of disk space, which is more than enough.  It also contains a secondary hard drive in which I stored backups of my project in 
case of any accident, including primary hard drive failure.

USB memory drives are required to transfer files between computers.  In my case, I will be using an 8GB memory drive to store my 
project, allowing me to work on it at any computer (eg. both at school and at home).  I have a number of memory sticks of various 
sizes ranging from 1GB to 8GB, but I decided to use the largest one available to ensure I had enough room to store my entire 
project and any assets I’d possibly need.
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Genre

Game Genre

Description

Adventure

Shooter

Puzzle

Simulation

Platformer

Adventure games often have large, detailed worlds with many characters, rich dialogue and extensive story.  While these are very 
fun to play and provide many hours of entertainment, a game like this is far too large and ambitious to be completed alone in a 
limited time.  Additionally, I am not particularly strong with story, character development and art design.  Any result would be 
underwhelming, and as such I decided against making an adventure game.

Shooter games are fast-paced and exciting, often featuring a rich environment.  Beyond the immense task of creating this detailed 
environment, every aspect of gameplay must be painstakingly perfected to provide a fun experience.  Shooter games are 
fundamentally violent in nature, making them inappropriate for student projects.  Additionally, the video game market is flooded with 
this genre, so creating a new idea to make the game interesting would be very difficult.  For these reasons, I did not choose to 
develop in this genre.

Puzzle games are simple to create but very difficult to come up with intriguing concepts and challenging levels.  If I were to create a 
puzzle game, most of my time would be spent on game design rather than execution.   This would become very monotonous and is 
not very appealing to me, so I chose not to create a puzzle game.

Simulation games are interesting to watch and interact with, but are very difficult to fine-tune and often take a very long time to play.  
In addition, the amount of research required to understand a system well enough to simulate it (eg. physics or economics) would be 
significant, making it unappealing to me as an aspiring game developer.

Platforming games are relatively simple to create, design, understand, and play.  A platformer consists of platforms the player can 
jump between, with a number of obstacles and rewards they can interact with.  The main focus of development of these games is 
programming and testing rather than story and graphic design, making it very appealing to me.  A platformer would be a very good 
choice for my first full game.
In addition, I chose to implement a music system to automatically generate the level based on a given song, one of my early goals.
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SoftwareSoftwareSoftware

Type Application Description

Image Editing

Gimp
A free image creation and editing application.  It is fairly generic could potentially accomplish everything I’d 
need, but it does not have as many features as Photoshop.

Image Editing Paint.net
Another common image creation and editing application, similar to Gimp.  However, this application is 
exclusive to the Windows OS, meaning it cannot be used on some computers computers with different 
operating systems.Image Editing

Adobe Photoshop 
CS4

Professional image creation and editing software.  I chose this software application to use in development due 
to its number of features and high quality results produced.  Its vast feature set makes it appropriate to create 
and perfect all image assets needed, including textures for 3D models, 2D sprites and effects, user interface 
and text, and short 2D animations.

3D Modelling

Maya
A powerful and professional 3D modelling tool with a vast number of features.  However it can be very 
complicated to use and has a very high price of $3,500.  As my game does not require extensively complex 
models, this program would be overkill for my needs.  Additionally, Maya is primarily suited for rendering to 
images or video, and less appropriate for simply creating 3D models to be used in other applications.

3D Modelling 3DS Max
A common 3D modelling tool with a large number of features.  However, it is not very intuitive to use and also 
has a high price tag.3D Modelling

Blender
A free 3D modelling application.  It is easy to use and is capable of everything I need.  It is a relatively small 
and portable program, allowing me to use it on almost any computer I use.  I chose this application to use in 
development due to its simplicity, capability, compatibility and accessibility.  It is well suited for the relatively 
simple modelling requirements of the game, and has a focus on creation rather than rendering.

Web Browser

Internet Explorer
A common web browser which comes with every Windows computer.  However, it feels very slow and difficult 
to use.

Web Browser Firefox
A relatively fast and efficient web browser.  Although perfectly capable of any task I need, it feels clunky and 
annoying to use.Web Browser

Google Chrome
A fast and efficient web browser.  I selected it because it was the fastest out of all web browsers tested and is 
portable enough to bring with me on my USB memory drive.  A web browser is required for research and 
communication.
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SoftwareSoftwareSoftware

Type Application Description

Rendering 
Engine

Irrlicht
A fast, free, lightweight and cross-platform rendering engine which is relatively simple to use and implement.  If 
I were to use an existing rendering engine, I would choose this.

Rendering 
Engine

Ogre A free cross-platform rendering engine, but is relatively bulky and difficult to implement into a small project.

Rendering 
Engine

Built from scratch 
in DirectX

This would require constructing a rendering engine myself using the DirectX rendering system.  It would be a 
great learning experience and give me full control over the final look of the game.  However, DirectX is 
exclusive to Windows.  Since I want my game to run on a number of different platforms, I did not choose this 
option for my project.

Rendering 
Engine

Built from scratch 
in OpenGL

Choosing this option required building my own rendering engine from scratch using the OpenGL rendering 
system.  Although it requires significantly more work, it served as a great learning experience, allowing me to 
create a project truly from scratch and have full control over every aspect of it.  It is a cross platform system, 
allowing my game to run on almost any computer.

Music 
Composition 
and Editing

Sibelius
A powerful professional music composition and music notation application with many features.  Although I 
have access to it (existing purchases at home and school), it is very complicated and difficult to use.  It is more 
suited for musical notation than the simple MIDI sequencing required for my project.

Music 
Composition 
and Editing

Finale NotePad
A professional music composition software package.  It has fewer features than Sibelius, but was still too 
complicated and oriented more towards printing sheet music than editing MIDI files.

Music 
Composition 
and Editing

Anvil Studio
A free and simple music composition application.  This was far less complicated and allowed me to focus on 
the music and simple editing.  It is significantly more accessible than the others and was a clear choice.  I will 
be using it to create and test a range of MIDI files with which to test my system.

Programming 
Language

Python
A simple scripting language which is very easy to program with.  It would allow much faster development, but 
with relatively low efficiency and control.

Programming 
Language

Java
Java is a popular programming language which is generally easy to learn and program in.  Although it allows a 
reasonable amount of control, it is quite inefficient and slow, as well as occasionally being difficult to use.  It 
has the potential for embedding my game in a website, but this is not one of my priorities.

Programming 
Language

C++
C++ is a very powerful and detailed programming language.  It is very efficient and allows full control over all 
aspects of the game.  However, it is difficult to write and can slow down development.  I chose this language to 
use in my project not only due to its power, but also as a learning experience as it is the most widely used 
language in programming and game development industries.
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SoftwareSoftwareSoftware

Type Application Description

OpenGL 
Framework

FreeGLUT

FreeGLUT is a basic framework designed to support small OpenGL demo programs.  It creates windows, 
communicates user input, and controls the flow of the program.  I originally chose this framework due to its 
simplicity, but quickly found its structure restrictive and annoying.

OpenGL 
Framework SDL

The Simple Directmedia Layer is a framework primarily used to create 2D applications.  Although it has the 
capability to support 3D applications and is relatively popular, its 2D focus means it is bulky, difficult to 
implement, and not suitable for my project.

OpenGL 
Framework

GLFW

GLFW is a cross-platform framework which handles the game’s window and all user input.  Although it has 
fewer features than other platforms, it is lightweight and more modern.  I chose GLFW to remove many 
restrictions and develop my major work in the way I wanted.

Programming 
IDE

Code::Blocks

Code::Blocks is a simple Windows C++ programming IDE, allowing me to write the source code of my project.  
It comes with a sample OpenGL program which could speed up development, but has a confusing user 
interface and much fewer features than Microsoft Visual C++.

Programming 
IDE

Notepad++ and 
MinGW

MinGW (Minimalist GNU for Windows) is a small program which can compile C++ code into a runnable 
application, and Notepad++ is a text editor for programming use.  These programs are very simple to install 
and use, but lack the features of Microsoft Visual C++.

Programming 
IDE

Microsoft Visual
C++ 2010

Microsoft Visual C++ 2010 is a professional programming IDE.  It can be used to write code, import external 
assets, highlight errors, and compile everything into the final application.  It is very easy to use, works quickly, 
and has a relatively friendly user interface.  I chose this application for use in my major work due to its power 
and many features.
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Development of Ideas

Sketching and Idea Generation

I decided early in the project to create a platformer (a game based on 
physically traversing though a level, usually by jumping)  where the 
game level is procedurally generated based on any MIDI song.  I also 
decided to create a rendering engine from scratch using C++ to 
provide an excellent learning experience.

With that premise, I began to brainstorm a number of core game ideas:
• Moving the mouse to avoid incoming note blocks
• “Guitar Hero” type game where the player has to hit a number of 

keys on the keyboard in order to “play” the incoming notes
• A platformer where the player jumps between note blocks

I decided to choose the third option as it seemed the most fun and had 
a reasonable difficulty level.  Once this idea was locked in, game 
mechanics were then developed:

• Each MIDI note is represented by a coloured rectangle which the 
player can run along and jump between

• The entire level will scroll towards the left as the song progresses.
• The player gets points by collecting coins that appear randomly 

above notes
• If the player falls to the ground, they are moved to the top of the 

screen.  The game counts the number of times they fall and 
displays it alongside their score.

• The game will include a few selected MIDI files which have been 
tested to work well with the system, but the option to allow users 
to import any MIDI file will be available, albeit with no satisfaction 
guaranteed.

A number of sketches were drawn to plan the game layout, menu progression, and various objects.
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These sketches were very useful for documenting my ideas and providing a glimpse of the big picture.  They also highlight specific 
problems and obstacles I am likely to face, such as the magnitude of 3D modelling required.  In the future, these sketches will continue to 
be crucial as reference material as I create the objects and act as a plan or checklist to keep development on track.
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Prototyping, Modelling and Testing

During the course of my major work, I created a number of prototypes for testing purposes.  These prototypes were invaluable when trying new 
things or attempting to make a decision.  I could see the result and choose the best way forward.  Additionally, due to the programming nature of the 
exercise, some prototypes were built directly into the project.  If the prototype was a failure, it was reverted.  Otherwise, it remained in the project 
and was built upon, eliminating the need for a second copy to be produced.

Python Prototype

One of the first things I worked on during my major work was a concept prototype of the game.  It was written in Python (a less powerful scripting 
language but allows rapid development), and demonstrated MIDI interpretation and display, as well as some gameplay mechanics.  It effectively 
demonstrated the potential of the idea, and gave me confidence in its direction.

Irrlicht Prototype

Once satisfied with the idea, I created a simple 3D rendering demo using the Irrlicht engine.  However, by creating this prototype, it became 
clear that this engine was inefficient and difficult to use.
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OpenGL Prototype

After the previous prototype, I began searching for a new rendering system to use.  I was investigating OpenGL and created a prototype which 
rendered a single cube.  This simple test convinced me that OpenGL was the correct technology to use, and proved to be easy to adapt to 
the final environment.  It also gave me an idea of the amount of work that would be needed to complete my game, as well as a glimpse of 
how it would look.

                                   

MIDI Prototype

During development, I created a number of prototypes involving MIDI files.  Some 
involved simply reading and interpreting the file, some played the file using the 
operating system, and others to attempt combining this with the graphics system.  
These prototypes allowed me to completely understand the MIDI specification 
and be aware of challenges and pitfalls involved with them.
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GLFW Prototype

To assist in planning the structure my project, I created a simple Snake game using GLFW.  The 
game would render on a flat rectangle which would wobble and spin based on your progress.  This 
prototype taught me many things about game development, including more advanced 3D 
rendering, user input, the workings and techniques involved with GLFW, as well as game 
design - trying to make it fun to play.

Game prototype

Using what I had learned from these previous prototypes, I set out to begin development 
of my major work.  I quickly arrived at a 3D environment where MIDI note blocks were 
rendered as cubes which slid across the screen.  It looked great, allowed me to visualise 
how gameplay would work, and highlighted a few issues that I hadn’t considered (e.g. 
the 3D depth of the notes, issues about timing, questions about how objects could be 
placed).  Although it looked good, my first attempt became bulky, unstable, and ultimately 
unmanageable.  However, when viewed as a prototype it was very effective.  I 
gained valuable knowledge from this experience.  The second version of my game 
was much cleaner and faster, plus I was able to reuse large chunks of code from this 
prototype.
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Terrain Prototype

I had planned to have an interesting environment displayed in the background of the game, rather than simply a solid colour or flat picture.  I spent a 
long time attempting to create a realistic skybox, with little success.  Eventually I had the idea to build on the procedural spirit of the game and 
generate a background automatically.  After doing some research on fractal terrain generation, I came up with a simple program which automatically  
creates 2D landscapes.  The results were impressive and the algorithm was simple and easy to implement.  This prototype allowed me to create 
an appealing background for my game.
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SWOT Analysis

When undertaking a project, it is important to conduct a SWOT analysis on both the project and the developer in order to build upon strengths, take 
advantage of opportunities, improve weaknesses and protect against threats.

Analysis of myselfAnalysis of myselfAnalysis of myselfAnalysis of myselfAnalysis of myselfAnalysis of myself
StrengthsStrengths Weaknesses Opportunities ThreatsThreats
Extensive programming experienceExtensive programming experience Little experience with 3D 

modelling
Widespread exposure Creating a rendering engine from scratch is 

a completely new experience for me
Creating a rendering engine from scratch is 
a completely new experience for me

Extensive game development 
experience
Extensive game development 
experience

Can potentially be too focused 
on minor details and lose track

Improving game design and 
programming skills

Never created an entire game from scratch 
before
Never created an entire game from scratch 
before

Extensive experience with tools used 
in this project (eg. Photoshop)
Extensive experience with tools used 
in this project (eg. Photoshop)

Slightly poor time management Improving time management Other commitments are competing for my 
time
Other commitments are competing for my 
time

Can quickly learn and master new 
concepts
Can quickly learn and master new 
concepts

Tendency to switch between 
projects

Developing 3D modelling 
skills

Little 3D modelling experience may result 
in a lower quality product
Little 3D modelling experience may result 
in a lower quality product

Creative ideasCreative ideas Writer’s block Gain experience in creating a 
full scale product from scratch

Underestimating time taken to complete 
tasks
Underestimating time taken to complete 
tasks

Clear vision, motivated to complete 
project
Clear vision, motivated to complete 
project

Can be overly ambitious Develop a major work for 
portfolio, expand profile in the 
industry.

Could lose sight of original visionCould lose sight of original vision

Analysis of projectAnalysis of projectAnalysis of projectAnalysis of projectAnalysis of projectAnalysis of project
Strengths WeaknessesWeaknesses OpportunitiesOpportunities Threats
Interesting concept Trying to develop the project single-handedlyTrying to develop the project single-handedly Develop the game further and potentially 

sell it
Develop the game further and potentially 
sell it

Ambitious project, risk of 
complete failure

Original idea May appear underwhelming when compared to 
the abundant high-quality works on the market.
May appear underwhelming when compared to 
the abundant high-quality works on the market.

Network with other developersNetwork with other developers Limited development time

Interesting and high 
quality graphics.

Unpredictable nature of songs can easily result 
in a game environment which is not fun
Unpredictable nature of songs can easily result 
in a game environment which is not fun

Build up a library for future useBuild up a library for future use Unexpected design problems

Fun to play No experience in creating an rendering engineNo experience in creating an rendering engine Possibility of licensing modules of codePossibility of licensing modules of code Technical limitations
Positive market 
research

Gaining valuable experience of creating a 
game and rendering engine 
Gaining valuable experience of creating a 
game and rendering engine 

Unexpected technical problems
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Production and Working Drawings
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Menu Screen Design
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Original Score Screen Design
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Game UI Design

These drawings and designs were very important as they served as a plan on which I based each element’s construction.  By finalising 
these designs early, I was able to build the objects confidently without second-guessing myself and knowing that every element will fit 
together.
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Design and Design Modification
Rendering Engine

When development commenced, I had planned to use the Irrlicht rendering engine. I began development and created a working prototype, but 
quickly realised that it was difficult to use and not particularly fun or interesting to work with. I started researching OpenGL and began creating, 
prototyping and testing a rendering engine using what I had learned. This proved to be preferable over the Irrlicht engine, so I modified my plan to 
involve creating this engine from scratch instead.

OpenGL Version

During the first holidays of the year, I successfully created a 
working prototype of the game, interpreting the MIDI file and 
displaying the rectangles correctly. However, when I tried to run 
this prototype on a school computer, it would immediately crash. 
The problem was that the school computers did not support the 
newer OpenGL version I had developed the prototype in. As a 
result, I had to modify most of the engine to exclusively use older 
OpenGL features to ensure compatibility. On the surface there is 
no noticeable difference, but significant changes had to be made 
to the code, as well as slightly limiting the type of features I was 
able to add to the game.

Threading

There were major challenges synchronising the music and 
graphics due to the different timing techniques.  My MIDI player involved halting the entire program while it waited for the next note, while the 
graphics updated sixty times a second.  Early attempts involved giving total control to only one of the systems, but this resulted in slowdowns and a 
significant decrease in quality.  Eventually, I decided to introduce threading, which allowed both systems to run simultaneously without interacting 
with each other.  This introduced some new problems, but they were easily resolved.
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2D Game in a 3D world

One of the main decisions was whether the game should be 2D or 3D.  The gameplay I had planned 
was suited for a 2D environment, but I felt it was important aesthetically to create a 3D environment.  
I investigated a fully 3D game, but I felt the gameplay was too complicated and difficult to play.  
Eventually I compromised by combining the two, creating a 3D world which supported the 2D 
gameplay.

Note Design

I wanted the design of the MIDI notes to be aesthetically pleasing and inviting, utilising bright 
colours and rounded edges.  The notes needed to be instantly recognisable while still being 
functional within the game as they become every platform that the player jumps along.  Additionally, 
the bright colours of the notes allow the player to distinguish between different MIDI instruments.  
Early gameplay designs involved each instrument having different gameplay properties, but due to the unpredictability of the songs, the instrument 
colours were changed to be purely aesthetic.

Player Character

Originally I intended the player to be represented by a 2D animated 
stick figure.  However, early testing revealed that it was difficult to see 
and track across the screen, especially at different zoom levels.  
Additionally, a number of OpenGL rendering glitches emerged.  I 
decided to revert the character to a simple block.
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Time Plan
It is incredibly important to plan a schedule when undertaking a project.  A Gantt chart is a suitable format for this plan as it clearly lays out 
everything that needs to be done, estimates how much time each activity will require, and sets milestones and deadlines in order to keep 
development on track.

TaskTask Term Four 2012Term Four 2012Term Four 2012Term Four 2012Term Four 2012Term Four 2012Term Four 2012Term Four 2012Term Four 2012Term Four 2012 Christmas 
Holidays

Christmas 
Holidays

Christmas 
Holidays

Christmas 
Holidays

Christmas 
Holidays

Christmas 
Holidays Term One 2013Term One 2013Term One 2013Term One 2013Term One 2013Term One 2013Term One 2013Term One 2013Term One 2013Term One 2013Term One 2013 Easter 

Holidays
Easter 

Holidays Term Two 2013Term Two 2013Term Two 2013Term Two 2013Term Two 2013Term Two 2013Term Two 2013Term Two 2013Term Two 2013
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 1 2 3 4 5 6 7 8 9 10 11 1 2 1 2 3 4 5 6 7 8 9

Planning and 
Prototyping

Planning and 
Prototyping

Basic RenderingBasic Rendering

MIDI InterpretationMIDI Interpretation

GameplayGameplay

3D Models3D Models

User InterfaceUser Interface

Visual EffectsVisual Effects

Refactoring (Fixing)Refactoring (Fixing)

TestingTesting

EXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMSEXAMS

Development went closely to plan, up until the start of Term one when it was discovered that the school computers could not run my game.  I was 
forced to rewrite large segments of code which pushed development out of sync with the schedule, eventually causing me to deviate from the plan.  
However, the time plan allowed me to track my progress and evaluate tasks yet to be completed, as well as their difficulty and time required.

! Planned! Actual
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Finance Plan

A video game requires many tools and software packages to be developed.  Professional tools usually yield a higher quality result, but are often 
significantly more expensive than alternatives.  However, many of these tools are available through existing purchases or are otherwise provided.  If 
necessary I am willing to spent up to $100 on my project.

Expense Value Description Source

Adobe Photoshop CS4 $600 Used to create and modify graphics and textures Existing purchase both by school and at home

Microsoft Visual C++ 2010 $725 The programming IDE used for programming and 
building the project

Existing purchase by school, free express 
version available at home

Home multimedia computer Approx $550 A powerful multimedia computer, required for all 
aspects of development

Existing purchase at home

School multimedia computer 
(Lenovo M91P)

Approx $530 A relatively powerful multimedia computer, 
required for all aspects of development while at 
school

Supplied by school

Electricity Usage Approx $40 Required to power computers and equipment Existing purchase at home

USB Storage device $10 Used to transfer files between computers Officeworks

Office supplies (paper, disks, 
etc.)

$35 Used for sketching, notes, printouts, backups, and 
transfer of files.

Officeworks

Printing $15 Professional printing of folio Officeworks

The total value of all expenses is about $2525.  However, as most have been provided or previously purchased, the estimated actual cost to me 
was about $60.  In the end, only $50 was spent on this project as prices were lower than my conservative estimates.
The finance plan allowed me to keep track of the needed expenses, encouraging me to stay within the budget and avoid unplanned 
expenditure.
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Record of Production
Term 4 2012

 
Python Prototype

After deciding on the type of game and feature set, the first stage of production was to create a 
prototype.  I decided to do this using Python, a simple scripting language in which I could 
prototype quickly.  This allowed me to get a glimpse of the final game before I had to spend time 
coding it in a more complicated low-level language.  I wrote a module to read MIDI files, and 
linked each note to a renderer which displayed them as coloured rectangles which scrolled 
across the screen.  The included python MIDI player was broken, so I made a simple system 
which played square waves instead.  However, the sound engine only allowed two sounds to be 
played per second, so a fast-paced song sounded distorted and unappealing.  During this 
development I encountered various problems and annoyances.  This prototype was a success 
as it proved the potential of this type of game, and gave me a glimpse of the final product.

C++ Research

Once the previous Python Prototype was completed, all further programming 
was to be done in C++.  Although I had used the language before, this would 
be my biggest project yet.  To prepare, I conducted extensive research on the 
language and created a number of simple console programs as practice.  This 
research greatly improved my C++ skills.

Irrlicht Test

I began some research on 3D rendering engines and found the Irrlicht engine 
to be highly recommended.  I read the documentation and followed a tutorial to 
render a simple object.  Although it worked well, developing this simple 
prototype revealed that the engine was cumbersome, bulky and difficult 
to use. I began to search for another way to render my game.
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3D Modelling

Before I continued work on my game, I spent some time creating 3D models using Blender.  
At first I created some rounded cubes for testing and to represent the MIDI notes.  Although 
the shapes weren’t incredibly complicated, they were exactly what I had planned and 
intended the MIDI notes to look like.  Later on in development, I would further develop or 
recreate these cubes to suit a number of different purposes.

FreeGLUT rendering test

My research into OpenGL revealed the 
FreeGLUT framework, a system which did 
little more than open a window and relay 
user input.  I did extensive research on 
OpenGL rendering techniques and built a 
simple demo using this framework.  The 
result looked good and it was fun and easy to develop, so I initially chose FreeGLUT as the 
framework for my game.  This was the first time I had created a 3D object from scratch in OpenGL.  
It was very difficult to understand the workings of OpenGL and I encountered many minor problems 
which were fixed through further research and examples.
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Christmas Holidays 2012-2013

MIDI Test

I took a step back from rendering in order to build the MIDI reading and playing 
modules.  I had previously written these modules in Python for the first prototype, 
but now they had to be done again using the more complicated C++.  I 
encountered a number of difficulties in processing the file, for example reading 
variable-length numbers while still updating the file counter, encountering system-
exclusive events, and working out the Windows MIDI playing interface.  I eventually  
finished both reading and playing modules and tested them extensively.

Game Prototype

After completing rendering and MIDI modules, I begin work on the first version of 
the game.  I linked the MIDI player to the rendering system, having it create 
cubes which slid across the screen.  It worked well and was a good representation of 
the final product.  However, there were many problems faced during development.  At 
first, working with matrix functions for motion of the blocks and the camera were very 
confusing, but after some practice and research I was able to use them to the needed 
extent.  Once the demo was working, it was obvious something was wrong.  Both the 
music and the blocks were having problems and lagging behind.  The issue was 
caused by the timing systems used by the MIDI player and the rendering system were 
incompatible.  I did some research and introduced a threading system to allow both 
systems to run independently.  However, this meant I could no longer be certain of a 
note’s position, making it difficult to continue developing gameplay.  By now, the entire 
system was messy and unorganised, but I was willing to continue a little further to see 
if I could improve it.
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Term 1 2013

OpenGL Research

Until now, all work on the game had been done at home during the holidays.  
When I first brought it to school, it immediately crashed.  After some testing, I 
discovered the school computers did not support the modern version of OpenGL I 
had used in my game.  I realised I would have to switch to using an older version 
to ensure my game would be compatible with almost every computer.  Realising 
that my current game was messy and that FreeGLUT was annoying in that it took 
control of the entire program, I decided to choose a new framework and start the 
entire game again.  I spent a lot of time researching old OpenGL techniques and 
discovered GLFW, another rendering framework which handled the window and 
input, which didn’t take control of the flow of the program, leaving me with more 
power to develop it in the way that I wanted.  I also looked through my old demos 
to find any functioning and reusable pieces of code.

GLFW Snake Game Test

After researching old OpenGL and GLFW, I worked on a simple demo in an attempt to 
practice and master these systems.  I ended up creating a simple but fully functional game of 
Snake, which wobbled and rotated in 3D based on your progress.  This exercise taught me 
a lot about effectively using old OpenGL and I discovered that I quite liked GLFW’s 
framework and techniques.
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Easter Holidays

Engine Framework

Using what I had learned from my research and prototypes, I began work 
on the the engine of the new version of my game.  I was able to develop 
rapidly by reusing previous modules of code, and managed to avoid 
making a complicated and messy framework.  I had some issues with 
compatibility between new and old modules I had written and faced some 
other difficult bugs, such as 2D textures not loading as the GLFW 
documentation failed to mention that its texture loading function did not 
automatically create a texture buffer.  I also had to change the timing 
system yet again, incorporating the update loop into the separate song 
playing thread.  With some work and testing I managed to get everything 
working very well.

2D Render Objects

Now that I had the basic engine framework finished, I began work on rendering actual objects.  I created some simple 2D squares which 
floated around the screen in order to test the modular system I had written.  Although it wasn’t related at all to the game, it worked very 
well as a demonstration of the OpenGL rendering techniques.  I had some issues with the order in which I performed the rendering 
matrix functions, but with some practice I managed to understand them better and get it working perfectly.

MIDI_RUNNER! 24442624! Page 50



3D Render Objects

After the 2D test, I began work on incorporating 3D objects.  I chose to use modern OpenGL techniques as they were better suited to 3D 
objects, while still being compatible with the older OpenGL version.  I had some issues with using both old and new OpenGL techniques 
simultaneously,  with the interactions between them being unknown.  For example, a shader used by modern OpenGL was also being 
applied to my separate old OpenGL objects, causing the system to attempt to transform 2D objects into 3D space.  Thankfully I was able to 
correct simple cases such as this and did not encounter any other major problems.

Linked MIDI Player and 3D Note Blocks

Similar to the previous gameplay prototype, I now worked on linking the MIDI player and the rendering system to create cubes as MIDI notes 
played.  This time I was able to synchronise the two systems better, being able to track the exact position of a note and making gameplay 
development much easier.  I was unsure at first at how to convert the MIDI timings into 3D coordinates, as well as how fast to make the notes 
move.  I did some testing to discover the optimal values, and afterwords it worked very well.  I was now visually up to the same point as the 
previous prototype, but now I had a compatible and much more efficient system.
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Term 2 2013

Debug Camera Controls

I now had a MIDI song creating note blocks which slid across the 
screen.  The next step was to introduce temporary camera controls to 
allow me to get a close look at exactly how everything was positioned 
and moving.  I had to do a lot of research, maths and testing to get 
motion and angles correct, but once it was done I was able to closely 
examine every object in the game.  This allowed me to make many 
changes and corrections, especially later on in development.  This 
also taught me a lot about matrix transformations.

Simple Player Object

The first step of converting this demo into a game was creating a player object.  I 
created a simple cube which would slide around the screen controlled by the arrow 
keys.  I had to duplicate and slightly modify the note block code to work for this new 
object.  At this point, it was only being used to configure the keyboard controls and 
rendering, it did not have its own collision or independent motion.

Simple Collision Detection

Before I implemented proper motion and gravity, I used the current player object to 
implement collision detection.  I worked out a mathematical function to detect if the 

player was colliding with any of the notes, which would then be highlighted for me to see.  It was difficult converting the MIDI delta-timings 
into 3D coordinates I could test, but after many revisions I made it function correctly.  However, on more complicated songs, running this 
detection function would slow down the game significantly.
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Restricting to Visible Note Blocks

I discovered this slowdown was due to program scanning through every single note in the song 
every frame.  This was completely unnecessary as most of the notes were dozens of seconds 
away from the player.  I decided to limit the number of notes I needed to scan by calculating which 
notes were currently on the screen.  This took some maths, and I had to decide exactly where the 
cutoff points should be, but after implementing it the game performed much faster.  This culling 
process was also applied to rendering, further increasing the game’s efficiency and frame-
rate.

Player Motion and Collision Handling

Once the game was functioning better, I was able to work on the player motion and collision.  I first 
added gravity - constantly pulling the player down, jumping - launching the player up when they 

pressed the space bar, and floating - slowing the player’s decent if they held the button down.  I then worked on collision handling, meaning 
the player would sit correctly along the top of blocks, bump into them from below, and get pushed to the left if they were in the way.  This was 
incredibly difficult to implement, as I couldn’t be completely sure from which direction the player was moving from.  While it was functioning 
well enough, I did some gameplay testing to determine some other movement features.  I found that the player frequently fell off the level, so 
I seamlessly teleported them to the top of the screen instead of adding an 
artificial penalty - it’s not their fault if the song has too wide a gap, and not 
being able to collect coins (implemented later) would be a penalty in 
itself.  The player would also wait at the right side of the level, navigating 
the notes too easily and getting bored waiting for the song to continue.  
Based on this, I decided to lock the player in place horizontally.  This 
changed made gameplay more challenging and allowed me to 
simplify the collision code, fixing most of the bugs.
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Camera Motion

While testing the game, I noticed the player occasionally went outside the view of the camera.  To handle this, I added some code forcing the 
camera to follow the player.  I also took this opportunity to angle the camera slightly, amplifying the 3D effect and making the game more 
aesthetically pleasing.  I was required to modify the render cutoff points, move the camera’s horizontal position, and fix a few bugs which 
emerged.

 

Testing Gameplay Objects

Now that the player could move around a song, I followed my plan and began to implement gameplay objects.  I randomly placed 2D squares 
around the song to represent the objects and did some testing.  I found that these objects appeared in strange places, causing the level to 
become too difficult and cluttered.  I realised that if I picked suitable songs, their inherent difficulty level would be suitable.  This eliminated 
the need for gameplay objects, simplifying the game and making it more fun.
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2D Interface Elements

The gameplay was progressing, but a 2D interface was needed to keep track of the player’s progress.  I created a simple 2D texture import 
system and placed indicators in the corners of the screen indicating the score, number of times the player fell down, and a button to go back 
to the (not yet implemented) menu.  I was originally going to create a dynamic text rendering system capable of drawing any text string I 
required, but after my first attempt I discovered it would be too complicated to be worth the few times text appeared in the game.  I instead 
decided to draw the text elements in photoshop and import them as a texture, then only needing to require a much simpler dynamic text 
renderer for numbers.  I had a few issues involving the alpha channels of Targa image files (the only format able to be imported by the GLFW  
texture loader), and needed to manually edit the UV coordinates.  This was time consuming and I made many errors, but soon I had some 
good looking 2D interface elements.

Menu

Up until this point, to change the song used for gameplay I had to 
recompile the program with the song file hard-coded.  This was only a 
temporary solution, and it was time to implement a menu.  I created a 
new screen and added 2D elements such as the title, buttons, and 
instructions.  Some work and calculations were done to detect if a 
button was clicked and transition correctly to the game screen.  Song 
selection was done using a standard Windows file-browser dialog box.  
Although functional, the menu was plain and boring.  To make it more 
interesting I added colour to the title and buttons, and added a live 
demo of the game in the background.  During testing, I discovered that 
choosing a song would cause the rest of the program to fail loading any 
files.  I was confused at first, but by doing some research I found that 
the file browser dialog changed the current program directory, breaking 
all following file load requests.  It was simple to fix, but difficult to track 
down.
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Skybox

Until now, the game’s background consisted of a boring grey rectangle.  I decided to make it 
more interesting by adding some form of skybox - displaying images in the background.  I 
drew up a simple landscape texture in Photoshop and applied it to a 3D cube in Blender.  As 
I hadn’t worked with textures in Blender for a while, it took some time to get used to the 
controls and do it correctly.  I had to manually split some vertices for my export script to 
work, then loaded the object into my game.  However, I immediately noticed that something 
had gone wrong and the texture was being applied randomly.  I discovered that the problem 
originated from my 3D model export script.  I spent many hours trying to fix it, with little 
success.

Procedurally Generated Background Landscape

Even if I had fixed the problem, I would then have to endure my poorly drawn landscape 
picture.  Instead of fighting an uphill battle, I did some research on procedural  landscape 
generation.  I followed a tutorial and made a simple test program to render a 2D 
mountainous landscape.  The results were impressive and I decided to implement it as 
the background to my game.  I copied the code over and added a starry sky.  I had a few 
implementation issues with positioning and interaction with other objects, and had to pick 
suitable colours.  Overall, It was a great improvement over the grey rectangle.
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Coins

Gameplay testing revealed that without any objects to interact with, the game was rather flat.  I 
resurrected an earlier idea - a collectable coin which increased your score.  I created a 3D model 
and coded them to appear randomly above some of the note blocks.  Some maths was required to 
detect if the player was colliding, and to get them to spin at a reasonable rate.  This addition 
made the game much more fun to play, and introduced a competitive aspect.

Results Screen

Once a song was completed, the player needed to be shown their final score.  As the gameplay revolves around players aiming for a high 
score rather than a specific win-condition, this results screen is vital in evaluating their performance.  I created a simple screen and populated 
it with 2D labels displaying how long they played for, how many coins they collected, and how many times they fell out of the level.  I had 
some difficulties linking the three screens of my game together - some strange cases involved textures getting unloaded or the visuals getting 
out of sync with the song.  In one case I had to move the transition code from the threaded update loop into the render loop.  Some less 
confusing issues included adjusting the background to be seen correctly from the different camera angle, as well as the need to slowly enter 
more texture coordinates.
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Phase Ability

I noticed that the player would frequently become trapped by unfortunate 
arrangements of notes which are impossible to pass.  I initially allowed this to 
continue as a normal part of gameplay, but after seeing my friends getting annoyed, I 
decided to create a way to get out of these impossible situations.  I brainstormed 
methods of escaping, such as allowing the player to destroy blocks, instantly 
teleporting to the mouse cursor, and spreading notes to separate layers.  Ultimately I 
decided upon allowing the player to disable collision, causing them to freely pass 
through the obstacles.  The player would hold down a key to enable this ability, but it 
would only last for a few seconds.  It then would have to slowly recharge before it 
could be used again.  This ability was very successful as I rarely saw players get 
stuck, while still being restricted enough to not make the game too easy.  This ability 
was easy to implement but difficult to design - the timings involved had to be 
precisely correct to make the game fun.

High Score Screen

During testing with multiple people, I noticed they became very competitive, 
anxious to surpass each others’ scores.  However there was no way to save 
these scores, making them difficult to compare.  To fix this, I modified the results 
screen into a high score screen, ranking players and their scores for each song.  
After each level, the player’s score would be saved and stored indefinitely.  As 
each song is a different length and has a different potential for score, they could 
not be compared and so their results had to be kept separate.  This introduced 
some difficulty in saving to a file, but a suitable method was reached.  This 
improvement allowed the game to be competitive, making it much more 
fun.
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Treasure Chests

More gameplay testing showed a lack of diversity which could only be improved by adding 
more objects.  I looked at one of my old sketches and chose to bring back the treasure chest, 
a rare collectable item which would greatly increase the player’s score.  I spent some time 
creating a 3D model and writing code in order to add it to the game.  I decided to animate the 
lid of the chest, making it open and close.  This proved to be difficult due to timing issues, 
but produced a pleasing and 
worthwhile result.

Evaluation

I tested the game extensively myself, and also engaged help from my peers.  With their input I tweaked a number of things, such as 
the wording and layout on the menu screen, the magnitude of the player gravity, and fixing some previously unnoticed bugs.  I 
received positive feedback from all of my peers regarding the quality of my game and it being very enjoyable to play.
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WHS and Safe Working Practices

There are a number of potential hazards in a multimedia workplace.  In both the school classroom and at home, many steps are taken to minimise 
any risks and ensure a safe working environment.

Safety 
Feature

Image (Home) Image (School) Description

Fire 
Extinguisher

Clear 
emergency 
procedures

In any room with a computer or electronics, an electrical fire is a 
potential hazard.  Having an easily accessible fire extinguisher of the 
appropriate type (CO2 for electrical fires) ensures that a fire can be 
easily and safely dealt with.

Emergencies can happen at any time (eg. fires leading to evacuation, or 
external danger leading to lockdown procedures).  Having signage 
clearly displaying proper emergency procedures (including the safe and 
proper route to an evacuation area) on the door of the classroom 
ensures that the class is aware of, and can properly follow, the proper 
procedure.
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Safety 
Feature

Image (Home) Image (School) Description

Fresh air and 
sunlight

Ergonomic 
chairs

It is unhealthy to spend long periods of time in a room without proper 
ventilation or natural light.  Windows and blinds are often opened to 
ensure a comfortable and healthy work environment.

A number of injuries can arise from spending long periods of time sitting 
at a desk.  To lower the risk of any injuries, comfortable ergonomic 
chairs are provided to maintain a healthy posture.
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Safety 
Feature

Image (Home) Image (School) Description

Clear 
walkways

Air 
conditioning

Bags are placed underneath desks or on top of unused desks to keep 
the walkway clear and prevent any potential tripping or falling hazards.

Air conditioning is used to ensure the room is kept at a comfortable 
temperature.
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Safety 
Feature

Image (Home) Image (School) Description

Organised 
cables

Correct 
Posture

The cables for computers and other hardware devices are organised 
and structured to prevent a number of hazards, including electrical 
shocks, fires, and misuse (eg. stretching a device too far away from a 
computer) resulting in damage (including losing unsaved work to a 
computer that loses power).

Maintaining a good posture is essential while working for long periods of 
time on a computer.  Remembering to sit correctly will reduce the 
likelihood of injuries and long-term damage.

By identifying potential hazards, I was able to take appropriate precautions and minimise safety risks.
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Workplace Communication
Family

When working on a major project, it is important to have the support of your family.  My family 
was always willing to listen to my ideas and give their opinions and advice.

Peers

I involved my peers in development of my major work by seeking their advice and opinions 
on most aspects of my game, including gameplay, graphic design, and spotting any bugs or 
areas for improvement.  As they were the target demographic, they were very knowledgable 
on these subjects and very willing to help.  Being close friends, they were willing to take more 
time and go into more detail in order to assist as much as possible.  They had a number of 
very good ideas and suggestions which immensely improved my major work.

Teachers

It was important to communicate with my teachers as they are very knowledgable and willing to help.  I was able to share my thoughts and 
ask questions which they clearly responded to.  They were also willing to look over my work, helpfully pointing out areas for improvement.  
By maintaining close communication with my teachers, my development was kept on track and significantly improved.

Communication Techniques

Verbal Communication

The most effective and efficient form of communication is verbal, simply talking to peers, family and teachers.  Conversations are 
usually informal, sincere and informative, allowing me to take away a number of good suggestions, ideas, and ways to improve.

Telecommunication

Talking over the phone is a form of verbal communication.  It is a great way to get in contact with someone who is not nearby, allowing 
important information to be communicated or just to have a friendly chat.  However, it can be difficult to convey some ideas without being with 
someone in person, and talks are generally shorter and less relaxed.  I spoke with my friends and some teachers over the phone.
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Written Communication

Written communication is the most comprehensive form.  When something is written down, it is easy to refer back to without having to retain 
the information in memory.  For example, detailed information such as bug reports and lists of suggestions.  Writing also has the benefit of 
allowing everyone to communicate in their own time.  People do not need to communicate simultaneously, and can have time to fully plan 
their ideas before conveying them.  However, this form of communication can be slow and there is no guarantee that the recipient will receive 
the information in a timely manner.  Conversations become slow due to delays between replies, and occasionally the message can be lost 
without ever being received by anyone.  During the course of HSC I used emails, handwritten notes, social networking websites, and posting 
questions to online forums.  I was able to easily share thoughts and receive input from my peers and teachers using written 
communication.

Visual Communication

Visual communication involves images such as sketches and storyboards.  I began developing my major work by creating a series of 
sketches portraying gameplay, object, and character ideas.  Sketches such as these could quickly convey the ideas I had about my game to 
others and prompt opinions and suggestions.  By showing these images to my peers and family, I gained many opinions and ideas of 
how to continue development.

Interactive Communication

When making an interactive major work such as a game, prototypes are essential for 
testing new ideas.  Interactive prototypes allow us to get a feel for the game.  Often 
ideas on paper may turn out completely different when put into practice, and 
actually using the prototype can allow us to spot interesting behaviour or 
potential problems, as well as providing inspiration and new ideas.  I created a 
series of prototypes to test ideas, giving them to peers and teachers and receiving 
useful information in return.  Once sufficient development had occurred, I would test 
using the game itself instead of standalone prototypes.
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Evaluation of Major Project Relative to Statement of Intent
I believe my major work has effectively achieved every goal set in my statement of intent.

I have created a music-driven video game from scratch using C++.  It is fun to play and displays music in a very interesting way.  
Development of the game has involved programming, 3D modelling, creating 2D graphics, and game design, ensuring it is fun to play.  
These features definitely meet the goals which were set in the statement of intent.

During development, I used all the software applications that I had intended to use, including:
• Programming IDE

! I extensively used Microsoft Visual C++ during development to write code, test, and compile assets together.
• Image editing software

! I used Adobe Photoshop CS4 to create and edit images and graphics for use as textures and for the user interface
• 3D Modelling software

! Blender was used to create 3D objects to place into the game
• Music composition and playback software

! Various music files were created and/or played in Anvil Studio and used to test the game
• Internet Browser

! Google Chrome was used extensively for research, including programming troubleshooting, and communication.
• Text Editor

! Notepad was used to quickly write notes and view files used by the game.

I also used the multimedia equipment I had planned including a number of computers at home and at school, headphones to block sound (to stop 
both external sound distracting me and the game’s sound distracting my peers), and an 8GB usb storage device to transport the project.

My original prediction of the target audience of the project was people aged between 12 and 30, as well as any people with a musical background.  
From a number of people surveyed, this prediction so far appears to be accurate.

Development of this project has been an incredible learning experience which has drastically developed my skills.  I have created a game 
which is fun to play and represents music in an interesting and useful manner.  These facts fit the original motivation for creating this game, so 
I would say the project is a success. 

I predicted a number of challenges that would be faced during development, including the need for extensive 3D modelling and the fact that the 
project has a very wide scope.  These challenges were encountered, but were dealt with efficiently.  I gained practice creating 3D models quickly 
and efficiently, which meant the volume of work required was less staggering and much more manageable.  I faced many new and difficult problems 
while developing this game from scratch, but with enough work I managed to solve every one of them.  Solving these new problems have 
developed my skills unlike anything before.
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Evaluation of Major Project Relative to Research
For this project, thorough research was critical.  Without deep exploration into every topic it would be impossible to reach the high standards I set for 
myself. 

It was extremely important to research existing works to gain inspiration, ideas and techniques.  Two concepts I incorporated is using 2D 
gameplay in a 3D world, as well as the player being locked in place horizontally which creates challenging and fun gameplay.

Throughout development I encountered dozens of programming challenges.  Whenever I got stuck on a problem I would use StackOverflow.com 
and almost immediately find an answer.  In addition, this research tool not only allowed me to fix my problems, but also led me to new 
techniques and as a result increased my knowledge.

For this game, a deep understanding of the MIDI specification was mandatory.  Not only did I need to load and play MIDI files, but I needed to 
completely understand their file structure as the gameplay is built from the MIDI file in real time.  The Omega-Art MIDI Reference was crucial for 
providing in-depth detail and information on the MIDI spec.  Although the website is 15 years old, the MIDI spec is locked and doesn’t change, so it 
was still relevant and viable.  The timing was very fortunate as the website went down shortly after I had completed the MIDI modules. 

Both OpenGl-Tutorial.org and the OpenGL 
Programming Wikibook were invaluable resources 
for learning OpenGL.  They were not only useful for 
initial development, but also troubleshooting any 
errors or issues I encountered.  OpenGl-
Tutorial.org was mainly concerned with modern 
OpenGL, whereas the OpenGL Programming 
Wikibook was focused with the older and more 
compatible type.  I was able to utilise information 
and techniques from both resources to develop 
my game.
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Evaluation of Major Project Relative to Planning and Construction
Menu

All the information elements were transferred directly from the initial design to the final product.  I programmed colour animation into the title and 
buttons as well as added a live demo of gameplay in the background.  Apart from these changes, the result was almost identical to the design.
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Game

The initial design sketch featured a stick figure character and a number of 
gameplay objects, such as the bonus treasure chest, the wall, the falling 
drum, and the progress indicator.  During initial testing it was discovered 
these made gameplay confusing and unreasonably difficult, as well as 
getting in the way.  As a result the gameplay was simplified.  The stick 
figure character became a simple block, and many of the elements were 
removed.  The scoring system is graphically identical to the design, but 
some mechanics behind it was different to what I had intended.  Originally 
I was going to create a dynamic text rendering system which would draw 
any text string required.  However, this would have been too difficult in implementation to warrant the few instances of text use in the game.  I chose 
instead to pre-render all text and use them as static textures, as well as creating a simple numerical display system.  This proved to be 
challenging but ultimately easier than a full dynamic system.
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Score Screen

The design of the scoring screen that appears at the end of a game level was almost identical to its plan.  As before, the text elements were pre-
rendered and the numerical score was dynamically created.  To increase the screen’s visual appeal, I added an automatically generated 
background and highlighted the menu button when it was used.  The background required some work in order for it to align correctly to the different 
camera angle, and some minor issues were encountered when trying to convert the song time into four displayable digits.
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Production
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Quality of the Product
From the commencement of this project I was determined to go above and beyond the 
requirements of the assignment.  I chose to push myself, test my skills, and produce 
something I could truly be proud of.

One example was my decision to build every aspect of the program from scratch.  I could 
have easily used existing modules, such as MIDI readers or rendering engines, but it was 
important to me to create these components myself.  This not only developed my 
skills, but allowed me full control to create an efficient and streamlined product.

I knew I wanted to use a low-level programming language such as C++, not only to 
develop my skills and grant me full control of the project, but also to put me in the same 
realm as professional developers.  I knew this would be much more complex and time 
consuming, but I was willing to put in this extra effort to create a better product and 
expand my knowledge.

There were several occasions when I would come across a better technique, approach or 
technology.  I was always willing to backtrack, sometimes throwing out days of work, to 
include these improvements.

Apart from personal satisfaction, another incentive to go above and beyond the requirements is the opportunity to include this work in my portfolio 
for potential university applications or professional employment.  For this reason I imposed the highest standards and refused to compromise.

Finally, responding to rigorous testing, research, and feedback from my peers, I was able to tweak my project to incorporate good ideas.
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Evidence of a Range of Skills
A range of different skills were required during development of this project.  The most significant of which was programming, taking up most of the 
development time, but each of the others played a crucial role in the final product.

Programming

Programming gives things behaviours and causes events to happen, and is one of the most significant aspects of any video game.  In my 
major work, I am not only creating a game, but a full 3D rendering engine from scratch.  As such, programming was the most significant 
skill during development of the project.  In general, programming is a very difficult skill, both when applying it and when learning.  When 
beginning development I restarted the project in a number of different programming languages, improving my skills and adaptability each 
time, until I found an appropriate coding environment.
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3D Modelling

3D modelling involves creating and shaping an object which can 
be viewed or interacted within a game.  My major work involves 
extensive 3D modelling which populate the virtual environment.  
While the modelling in my game was not overly complex, it 
did require a high degree of competency and control over 
the modelling process.

 Sound Processing
 

My major work is music-driven, so sound plays a large role in the development.  Although I am not recording any sounds or composing any 
original music, I do have to manage the sound output to ensure it is correct and pleasant to listen to.  For example, I am responsible for 
ensureing the volume, reverb (ambience), and true to the original MIDI file.  In addition, I have to choose the songs that will be supplied with 
the game, so they must be both nice to listen as well as produce fun game levels.  I spent a lot of time studying and understanding the MIDI 
specification, as well as challenges in interpreting and playing these files.  While there are a number of off-the-shelf MIDI players available, I 
chose to write my own from scratch.
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Image Creation and Editing

When a 3D model is created, a 2D texture is required to 
give the model its colours.  Since my major work 
involves extensive 3D modelling, it also requires a 
number of 2D textures to be created as well.  The 
textures must be well designed and visually appealing if 
the model is to look good.  In addition, other 2D graphics 
must be created for other uses, for example 2D sprites, 
menu interface, program icon, logos, etc.

Game Design

Game design involves making a game fun to play.  This is what determines 
what goes into the game and what the player sees and does.  Extensive 
testing, prototyping, evaluation, and revision is required in order to determine 
what is fun or not, and how to build upon it.  As my major work is a video 
game, the gameplay needs to be carefully constructed in order to be fun to 
play and not conflict with any of the original goals (eg. displaying music in an 
interesting way)

MIDI_RUNNER! 24442624! Page 75



Use of Appropriate Industrial Materials, Components, 
Processes and Technologies

A number of industrial processes and types of equipment must used in order to efficiently produce a high quality product.

Processes

• Gantt Chart - A graph used mainly for planning schedules.  I used a Gantt chart as my time plan in order to set a schedule, list what needs to 
be done, and set deadlines to keep me on track.

• SWOT Chart - Identifies the strengths, weaknesses, opportunities and threats for people and a project.  By identifying and displaying 
these traits, I am able to improve myself and prevent any problems that may arise.

• Concept Sketches - Quick drawings to assist in planning and development.  I used a number of concept sketches to plan out various aspects 
of the game including the gameplay, object design, user interface layout and menus.  These were also used to inspire, maintain motivation, 
spark new ideas, and to communicate ideas and concepts to others.

Equipment

• Multimedia computer - A computer is needed for every aspect of development.  The computers used require adequate hardware to allow 
development to occur quickly without waiting long for it to process.

• USB storage device - By keeping all game files on a USB storage device, I can work on the game in a number of different places, including 
at home and in different rooms at school.  The storage device must have enough storage space to include the entire project and all relevant 
assets.

• Headphones - Used to listen to the game without disturbing other students, as well as blocking out external sounds in order to more 
accurately evaluate the game’s sound.

Software

• Adobe Photoshop CS4 - Professional software used to create and modify graphics.  This was utilised for the user interface, textures for all 
3D models, as well as other miscellanea.

• Anvil Studio - A music creation and editing application.  Anvil Studio was utilised to play MIDI files in order to confirm that my game’s MIDI 
playback was correct.

• Blender - 3D modelling and animation software, used to create the 3D models that were used in the game.
• Notepad - A simple text editor to write notes and plans.
• Notepad++ - A more advanced text editor which will allow me to view the bytecode of MIDI files, which I can read manually and use to 

compare against the game’s output.
• Microsoft Visual C++ - A programming IDE in which all programming was done and the final product assembled.
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Link between Planning and Production

The planning of my major work was broken down into a number of different aspects.  This allowed me to examine each independently and create a 
high quality major work and keep development on track.

Time Plan

A Gantt chart was constructed, outlining each task to be completed and its timeframe.  This allowed me to efficiently budget my time by setting 
deadlines in order to keep development progressing.
Finance Plan

A finance plan was made by determining and listing each required 
expense.  This plan ensured I did not go over budget, and that it 
was spread evenly over all required items.
Research

I conducted research on similar media, techniques, and a number of 
resources.  These shaped the development approach I took and 
played a large role in the final product, as well as expanding my 
knowledge.
Sketches

Quick sketches of objects and layouts were drawn during planning 
of my major work.  These sketches allowed me to easily 
visualise an idea, provide inspiration, motivate, create new 
ideas, communicate ideas or concepts, and provide a plan to 
refer to when building the object.
Diary

A diary was kept during development of the project, outlining the 
rate of development as well as any good ideas or mistakes.  This 
diary allowed me to take advantage of what I’d learned to speed 
up future development.
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Evidence of Practical Problem Solving
Irrlicht Engine

I originally began development using the Irrlicht rendering engine to display my game in 3D.  The brief experience I had with it during the creation of 
a prototype led me to believe it was inefficient, cumbersome, and annoying to use.  Instead of searching for another engine (which could potentially 
be even worse), I decided to take this opportunity to build my own engine from scratch.  This proved to be a fun and fulfilling learning 
experience.

Threading

Near the beginning of development I had created separate music and rendering prototypes.  When I tried to join them together, both systems began 
to feel major slowdowns and glitches.  I discovered this was a result of the incompatible timing systems of the modules, so I introduced a threading 
system to allow both modules to function independently.  Although fixing the main problem, this spawned a multitude of small synchronisation issues 
which were annoying but easy to deal with.

OpenGL Version

The first few weeks of development of the rendering engine were done at home.  When 
I first tested it at school, it immediately crashed.  After some research I found the 
school computers didn’t support the newer version of OpenGL I had written the 
program in.  As a result, I spent most of term 1 learning the older OpenGL techniques, 
refactoring and rewriting the engine to ensure maximum compatibility.  Although it 
pushed the project behind schedule, it was a crucial change and served as an 
excellent learning experience.
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Skybox

After deciding I wanted a background image for my game, I spent a while 
attempting to create a skybox.  I drew a quick texture in Photoshop, mapped it onto 
a cube in Blender, then exported it into my game.  However, something was wrong 
with my export script and it ended up looking incredibly distorted and strange.  I 
spent hours researching and testing without much progress.  Eventually I decided to 
try and generate the background automatically - it would be faster and look better 
overall.  I did some research and prototyping and eventually came up with an 
algorithm which produced a very nice backdrop.

Programming can be described as an exercise in problem solving.  I solved hundreds of minor problems throughout development, for example the 
song playing too fast due to math errors, the camera moving backwards due to an inverted z axis, attempting to design an efficient modular system, 
etc.  The main problems listed above were the most significant faced and which took any considerable amount of time fixing.
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