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INTRODUCTION

For my personal final project I was in two minds 
whether or not I was to carry on with my Ford 
Showroom app experience from Semester 1 or to 
create a new project that would suit me better and 
show off my skills in which I haven’t yet used in this 
final year. 

I would like to achieve many things with this project, 
with it being my last. I would like to implement what 
I have learned over the past 3 years into one big 
project. My chosen technologies, what ever they may 
be must demonstrate my skills in a new way so that 
my project is something unique. 

Independently I need to show how I can plan, design, 
organize and manage my project so that a successful 
project will be the end result. 
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INITIAL IDEAS

1. 

Carry on my Ford 
Showroom iPad 
application from 
Semester 1. If I were to 
carry on this project I 
would build the app so 
it would no longer be a 
concept, it would be a 
real working app. I could 
do this but all I would be 
doing is code, I think the 
end result would be great 
but i think the concept 
wraps it up nicely; as a 
concept. 

2. 

My second idea was 
to create a game. This 
game would either be 
3D or 2D. I like the idea 
of creating a car track 
game, which uses my 3D 
from last semester so 
there would be a kind-
of link to my projects. 
I this would prove to 
difficult due to the 
timescale I would opt for 
a 2D game, possibly a 
platformer. I like the idea 
of incorporating Arduino 
motion controls into this 
project also.

3. 

The third idea I have in 
mind would be projection 
mapping; I have never 
created something to 
do with this technology 
so it would be fun to 
do something like that. I 
would develop it further 
if this was to be chosen 
as I don’t really have any 
ideas of what i would 
project yet.
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CHOSEN IDEA
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VISION

“ I WILL COMMIT MYSELF TO A PROJECT WHICH 
REDUCES THE EFFECTS OF ARTHRITIS THROUGH 
THE USE OF EXPERIENTIAL & GAMES DESIGN”

- Steven Wallace, 29th January 2015
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INITIAL RESEARCH

A Starting Point



GAME CONTROLLERS 
& RHEUMETOID 
ARTHRITIS

The Sun Newspaper 
reported in 2011 that “kids 
as young as eight are 
suffering crippling arthritis-
like pain from using 
consoles and phones.” 

“Stenosing Tenosynovitis”, 
a painful condition in 
which a finger or thumb 
locks when it is bent 
(flexed) or straightened 
(extended). What this 
means is that your Tendon 
sheath narrows (stenosis), 
our Tendons are tough, 
fibrous cords that connect 
muscles to bones. Tendons 
must slide easily through 
their protective coverings 
(tendon sheaths). 

The finger and thumb 
bones have tendons that

are responsible for bending 
and straightening the 
fingers, the outer covering 
of the tendon becomes 
inflamed. The tendon 
swells because of the 
constriction, sometimes 
forming a nodule, and is 
no longer able to move 
smoothly through its 
sheath. As a result, a finger 
may lock in an upward 
position as the person 
tries to straighten it. The 
condition usually happens 
in the ring and middle 
fingers and is common 
in most people, typically 
over age 30. In infants and 
small children, the condition 
generally occurs in the 
thumb, they dub it the 
“Trigger finger” as it’s more 
commonly known. 

http://
im.ziffdavisinternational.
com/ign_de/screenshot/v/
videospiele-machen-krank/
videospiele-machen-
krank_yw5y.jpg
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MOTION CONTROLS 
IN HEALTH

The more I look into motion 
controls; I find a greater 
need for this type of 
interaction. I have found 
that motion controls can 
help people with joint pain, 
help them exercise muscles 
in a pain free way. I can link 
this so they can still have 
fun too!

Exercise is crucial for 
people with arthritis, it 
increases strength and 
flexibility, reduces your joint 
pain, and can help combat 
fatigue. Many think exercise 
is extensive but with 
motion controls it isn’t.

The player does not need 
to run a marathon or swim 
as fast as an Olympic 
competitor to help reduce

the symptoms of your 
arthritis, instead they 
can play a simple motion 
controlled game. 

This moderate exercise 
can ease your pain and 
help you maintain a healthy 
lifestyle. When arthritis 
threatens to immobilize 
you, exercise keeps you 
moving. 

Exercise can help you 
improve your health and 
fitness without hurting 
your joints. Along with 
your current treatment 
program, exercise can 
strengthen the muscles 
around your joints.

The motion controls can:

•    Help you maintain bone 
strength

•    Give you more strength 
and energy to get through 	      
the day & make it easier to 
get a good night’s 		        
sleep pain free.

•    Help you control your 
weight

•    Make you feel better 
about yourself and 
improve your sense of well 
being

Though you might think 
exercise will aggravate your 
joint pain and stiffness, 
that’s not the case. Lack of 
exercise actually can make 
your joints even more 
painful and stiff. That’s 
because keeping your 
muscles and surrounding 
tissue strong is crucial to 
maintaining support for 
your bones. Not exercising 
weakens those supporting 
muscles, creating more 
stress on your joints.
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MOTION CONTROLS

I think by including motion 
controls in my project I 
can make the traditional 
arcade machine feel as 
if it has a future, bringing 
modern technologies 
and making the overall 
gaming experience new 
and different to what 
new and old players have 
experienced before. 

I have looked into IR 
sensors by using Arduino 
and linking this to Unity 
to control the character/ 
player. An infrared sensor 
is a device (usually with 
supporting circuitry) 
that can detect infrared 
light. Most of the remote 
controls for TVs and other 
entertainment equipment 
use infrared energy as the

transmission medium to 
carry information between 
the control and the 
equipment to be operated. 
Infrared radiation is similar 
to light but has a longer 
wavelength, so we cannot 
see it without special 
equipment like a camera. 

The KeyesIR Sensor is one 
that I have been looking at. 
This sensor is inexpensive 
costing only £2.50. This 
allows detection from 
objects in front of it. It is 4 
pinned with GND, 5v, Out 
and EN. It also has an on-
board LED, which is always 
useful, as I would not have 
to put my own on the 
breadboard. This can easily 
work with Arduino as it is 
built for it. The range of

the sensor is around 30 - 
40cm that would be ideal 
for a project that would be 
personal for the user as a 
game controller.

12



MOTION CONTROLS

The Triple Axis 
Accelerometer Module 
for Arduino is capable of 
gaming controls such as Tilt 
and Motion Sensing and 
has an Event Recorder, 
this could be ideal for me 
to use if I chose it as it 
great for motion controls, 
it is built for Arduino so 
would fit my project as it 
is capable of robotics, like 
motion sensing.

If i was to use this, it would 
have to strap it around the 
wrist some how, it is not 
huge but you would be able 
to tell there was weight on 
your wrist.

http://s1134.photobucket.
com/user/onlyforever702/
media/Arduino/
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HAND MOVEMENT

As I look into motion 
controls further, I must 
look at the different hand 
movements we naturally 
make, in order to make 
the game controller feel 
as natural as possible and 
no strain is placed on the 
user from stubborn control 
movements, because 
the whole point of this 
controller will be to aid the 
user, not make the Arthritis 
worse. 

I discovered this diagram to 
the left while researching 
hand movements; this 
gives me a clear indication 
of how to approach motion 
controls that are strapped 
to the hand. Of course this 
diagram displays the hand 
as a whole for most parts

and I will be using fingers 
as a controller as well, not 
just wrist movements; what 
interests me the most is 
the finger diagram showing 
extensions (bottom 
left), this is perhaps the 
movement i need for my 
controller as it flex’s the 
finger muscles.

Image:

http://www.handsurgery.
com.sg/wordpress/wp-
content/uploads/2011/01/
hand_Movement1.jpg
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EXERCISE YOUR 
FINGERS

Thumb Touch

This exercise helps 
increase the range of 
motion in your thumbs, 
which helps with activities 
like picking up your 
toothbrush, fork and 
spoon, and pens when you 
write, an ideal exercise for 
Arthritis suffers as this is 
one of the main exercises 
recommended for Arthritis. 
This is a great gesture 
for a controller as each 
thumb touch could single a 
different control within the 
game.

Hold your hand out in front 
of you, with your wrist 
straight. Gently touch your 
thumb to each of your four 
fingertips, one at a time,

making the shape of an 
“O.” Hold each stretch for 
30 to 60 seconds. Repeat 
at least four times on each 
hand.

http://mydoctor.
kaiserpermanente.org/
ncal/Images/Thumb%20
arthritis%20exercises_
tcm28-181399.pdf
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GLOVE 
CONTROLLERS

The Power Glove

The Power Glove is a 
controller accessory for the 
“Nintendo Entertainment 
System” of NES. The Power 
Glove was not popular 
and was criticized for its 
imprecise and difficult-to-
use controls. 

Originally released in 1989 
this glove demonstrated 
how the finger flex 
measurement and hand 
position tracking using 
a pair of ultrasonic 
transmitters. This glove 
used optical flex sensors 
to measure finger bending, 
which is what I am focusing 
on for my glove.

The glove has traditional 
NES controller buttons on 
the forearm as well as 
a program button and 
buttons labeled 0-9.The 
user presses the program 
button and a numbered 
button to input commands, 
such as changing the 
firing rate of the A and B 
buttons. Along with the 
controller, the player can 
perform various hand 
motions to control a 
character on-screen. The 
general design makes the 
glove look futuristic and 
cool but the functionality 
just did not work, hence 
the poor sale of it and it is 
quite rare.

Image:

http://upload.wikimedia.
org/wikipedia/commons/d/
d3/NES-Power-Glove.jpg
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GLOVE 
CONTROLLERS

N64 Glove Controller

This is a controller for 
the Nintendo 64 game 
system. The controller 
wraps around your hand 
like a glove and has the 
joystick and face buttons 
within easy access. Like 
the Power Glove for the 
NES but it doesn’t sense 
your movements, it looks 
a lot more complex than 
the Power Glove and that 
looked very complicated.

This controller wraps 
around your hand like a 
glove which is different to 
the power glove which you 
actually slip on, never the 
less it has the joystick and 
face buttons within easy 
access — it plugs into your 
console just like any other

controller and can be used 
with any N64 game.

Images:

https://www.bing.com/
images/search?q=n64%20
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CONCLUSION OF 
SECTION

Looking over my initial 
research of how the 
controller could work, 
I am pleased with the 
progress I have made. I 
have identified that I want 
to make a motion-sensing 
glove, simpler to the ones 
that were on sale but 
flopped specifically for 
people who suffer from 
Arthritis and/ cramp. 

Looking into the hand 
and finger gestures we 
naturally make, I will 
have to design a glove 
around these factors so 
it functions as natural as 
possible so there is no 
strain on the user, after all, 
this is supposed to be mild 
exercise for painful joints.
 

The next steps I will take 
are to look at the game 
type and style I want to 
put forward in my project.

18



DIFFERENCE 
BETWEEN 2D & 3D

Modern video games come 
in many varieties now. The 
major differences include 
2D and 3D games. Many 
contemporary games 
focus on advanced 3D 
graphics, hoping to portray 
more realistic surroundings 
and characters. 

However, game designers 
continue to produce 2D 
games. The choice to 
produce a 3D or 2D game 
also depends on the 
type of game, with many 
platforming games sticking 
with a 2D (see “Limbo” to 
the right) style and first-
person shooters choosing 
3D (“Call of Duty” Series).

19

http://db.tigsource.
com/screenshot/
image/1782/original/
limbo2.jpg

 https://www.
bing.com/images/
search?q=call%20
of%20duty%20



DIFFERENCE 
BETWEEN 2D & 3D

There are 4 main factors 
that differentiate 2D & 3D:

Production

3D games rely on models, 
3D shapes designed on 
the computer, whereas 
2D games rely on sprites, 
2D drawings on a flat 
surface. For example, 3D 
models can be compared 
to sculptures whereas 
2D sprites are similar 
to flat drawings. Since it 
requires more art assets, 
3D game production takes 
significantly more time than 
2D game production. This 
is why I may opt for a 2D 
game due to the timescale 
I have for this project.

Visual Realism

One of the most apparent 
differences between 2D 
and 3D games is their 
graphical quality. Although 
2D games oftentimes 
demonstrate excellent 
artistic design, 3D games 
are better at simulating 
reality like real world 
locations and faces. As a 
result, many games that 
strive for realistic visuals 
choose a 3D game engine 
but I feel like 2D is the way 
forward because it is a lot 
more ‘casual’.

20

Movement

Movement in games 
depends on whether they 
are 3D or 2D. 3D games 
allow players to move 
in a 3D world, meaning 
that players can move 
closer and deeper into the 
screen. On the other hand, 
2D games restrict player 
movement to a flat plane, 
usually left and right, but 
may include various other 
directions as well. For 
example, Rayman Jungle 
Run this game asks players 
to navigate a 2D world, 
moving from left to right 
until the goal is reached.

Controls

Since a game’s dimensions 
determine the player’s 
range of movement, 
2D and 3D games use 
different ways to control 
their characters. 3D games 
use joysticks to control 
their avatars. Joysticks 
allow players to move 
around in a 3D space and 
are tilt sensitive to control 
a character’s speed. On 
the other hand, 2D games 
use digital pads that allow 
players to press up, down, 
left and right. I am willing 
to change this to motion if 
possible.



WHAT MAKES A SUCCESSFUL GAME

“We also often discuss the desire for games 
to be art-for them to be puzzles with more 
than one right answer, puzzles that lend 
themselves to interpretation... both [art and 
game design] entail posing questions - tough 
ones even, ethical ones, even. And games will 
never be mature as long as the designers 
create them with complete answers to their 
own puzzles in mind.”

Raph Koster ‘A Theory of Fun,’ Keynote 
Address to the Austin Game Conference, 
(2003)

There needs to be a con-
tinuous challenge. A good 
game designer gives his 
players continuous chal-
lenges, each of which leads 
to another challenge, to 
keep them “hooked” on 
playing a game. This can 
be done by setting clear, 
short-term goals appro-
priate to the level of the 
player and the context 
within the game. I have the 
idea of a platformer with 
enemies or traps that offer 
a challenge to the player 
in order to progress, they 
must get past them. An 
interesting storyline is not 
necessary but can help, i 
guess that this will start to 
develop once i know what 
type of game i want.

There needs to some 
flexibility in the design of 
my game, each respawn, 
the track or platform 
changes possibly? This 
way the player cannot 
memorize the track and 
compete for the highest 
score; it is always a random 
selection of enemies/ 
traps. Useful rewards could 
be useful, such as power 
ups or an extra life, this can 
keep the player playing the 
game for longer and feel 
more engaged in the game. 
Finally, the game needs to 
be fun, no one like a boring 
game so I will try to avoid 
this at all times!
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COMPETITOR 
ANALYSIS

Don’t Crash!

This is a simple car game 
where all you have to do 
is not crash. Available on 
mobile/ tablet and PC. 
The player has to avoid 
the oncoming vehicles 
by changing lanes with a 
single tap anywhere on 
the screen, meaning the 
controls are very simple, 
something which i have to 
take into account. Don’t 
Crash is a simple game 
with not much narrative 
but works really well, I was 
intrigued by the graphic 
style of the game as it is 
low poly, and this is what i 
think I may look into doing 
with my game.

22
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com/v8/images/8e6f8a63-ff78-48fb-93a3-
a73534a9b6cc?imageType=ws_icon_large



COMPETITOR 
ANALYSIS

PAKO

This games tag line “Closed 
area. No Escape. How 
long would you last?” says 
it all really, it is a chase 
game where you have to 
avoid the enemy for as 
long as possible, meaning 
the police. This is a 2.5D 
Platformer/ Racer; it has 
the platform style, which 
I like but also this low poly 
look that I really do like. The 
controls are quite hard, it 
is not very responsive on 
mobile so i would have to 
make sure my controls are 
not as bad as this, but still 
make something look as 
nice as this.

23

http://www.gamezebo.com/wp-content/
uploads/2014/08/screen1136x1136144.jpeg



COMPETITOR 
ANALYSIS

RAYMAN JUNGLE RUN

Rayman is a legendary 
gaming icon, and as a 
Platforming hero to many 
I was wanting to look into 
how the latest game stacks 
up on mobile, like the other 
games, this is again mobile. 
No games I have found use 
motion controls so i know 
my project can be unique 
in that way. The games 
art style is beautiful, not 
my first choice but still 
looks great. The controls 
are the standard tap 
then tap again and I want 
to try steer clear of this. 
The Platformer is 2D, the 
simplest way of having an 
action game. I think this 
really works and like the 
other games I will have to 
see what they offer and 
make my project stand out. 24

http://smartcanucks.ca/wp-content/
uploads/2014/12/Rayman-Jungle-Run-canada.jpg



VIDEO GAMES AS AN 
ART FORM

When I think of games, I 
don’t just think about the 
story and game mechanics, 
I look at the art style and 
how every game is visually 
pleasing in their own unique 
way. 

The concept of video 
games as a form of art is 
a controversial topic within 
the entertainment industry. 
The contribution of 
expressive elements such 
as graphics, storytelling 
and music can put forward 
a sense of art; I believe 
every game is purposely 
designed to be a work of 
a creative expression that 
the games designers are 
trying to portray. 

A great example of art in

games is “Elegy for a 
Dead World “ this is a 
side-scrolling exploration 
game where the player 
writes a diary visible to 
other players. The player 
explores three worlds 
inspired by British romantic 
poets Shelley, Byron, and 
Keats. While exploring, the 
player makes notes on 
their observations.

Early critical reception has 
focused on the novelty of 
the note-taking mechanic 
and the emphasis on 
narrative storytelling 
over action, perhaps 
this is something I should 
consider...

“Elegy for a Dead World 
may be a jarring departure

from traditions, but unlike 
the more pretentious 
attempts at alternative 
gaming experiences we’ve 
seen in recent times, this 
is one idea that should be 
encouraged.” - Hardcore 
Gamer

https://www.bing.com/
images/search?q=ele-
gy+of+a+dead+world&-
FORM=HDRSC2
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THE STYLE OF “LOW 
POLY”

I have noticed a common 
look in many images, 
not only in graphics and 
animations online, but 
also in magazines, and in 
television motion graphics, 
featuring low-detailed, 
faceted models, highly 
rendered, often with soft 
lighting effects. It’s at once 
a reference to the early 
days of computer modeling 
and animation, but given 
a modern twist. This is the 
low-poly look. This is an 
ideal style for me as I want 
it to look retro but with a 
modern twist, I feel like this 
games design could really 
work.

Various images from 
Google Images.
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MOOD BOARD

27
Various images from Google Images.



EXPERIMENTING 
WITH LOW POLY

Creating a low poly design 
in Cinema 4D. 

I am intrigued by this low 
poly design so i really 
wanted to have a go early 
on. I know I’m no longer 
thinking of designing a 3D 
racing game as this would 
be a bit more difficult and 
the timescale is just not big 
enough, but never the less 
i have mastered the art of 
low poly!

I am really pleased with 
the way this has turned 
out, the style will definitely 
fit my game while still not 
steering to far away from 
the pixelated traditional 
look and not too close to 
the hi-def gaming that we 
see today.

28



CONCLUSION OF 
SECTION

After researching what 
type of game I want I think 
I am going to go down 
the 2D platformer route. 
I would love to do a 3D 
game but I think creating 
a controller as well as a 
3D would be too much 
and I would not get it 
finished, I need to use my 
time effectively and I feel 
if I polish a 2D game to a 
high enough standard I will 
be really happy with the 
results.

Low poly design is the style 
I am going to take for my 
game as I think that would 
really make my game 
stand out as there are not 
many of these style games. 
I need to develop my game 
ideas so it can be fun to

play along with the 
controller, but next I will 
look into how this would 
benefit the users of my 
project. 

29



USER RESEARCH

Who am I designing for?



31
Image used: https://www.bing.com/images/search?q=student%20phot%20against%20
wall&qs=n&form=QBIR&pq=student%20phot%20against%20wall&sc=0-13&sp=-1&sk=&ghc=1



32Image used: http://www.illinoisclinicalpsychologist.com/images/30%20year%20old%20man.
jpg
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SCENARIO

Jake loves playing video 
games; it is his favorite 
past time. Yesterday he 
was playing and he got 
a sudden sharp pain in 
both of his hands and was 
unable to carry on playing, 
he had to turn the console 
off and massage his hands 
until slightly better.

The next day Jake goes to 
play on his console again 
and shortly after around 
40 minutes of playing his 
game the same sudden 
sharp pain comes back 
and his wrist locks up. He 
cannot do a thing with it so 
decided not to play on it 
for a while.

While resting Jake knows it 
would be easier not to

play the console but he is 
very bored and doesn’t 
know what to do. He really 
wants to play on his game 
but cant, the controller is 
hurting his hands too much, 
and he can’t get what he 
wants.
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SCENARIO

Duncan has been living 
with Arthritis for most of 
his life. He first started to 
notice swelling around his 
knuckles that increased the 
size dramatically over night 
and did not know what was 
happening until the doctor 
diagnosed him.

Duncan has daily exercis-
es that he needs to do in 
order for the stiffness not 
to persist and live a little 
less painful life. However, 
As he’s in his late 80’s he 
often forgets to do these 
exercises as they are not 
always on his mind, he says 
they are boring and he has 
no interest in doing them. 

He has to wear a glove to 
bed that holds his hands in 
place so they are less

painful in the morning 
when he wakes up, he likes 
wearing the glove because 
it makes his hand feel se-
cure and he can grip better 
throughout the day. 

He often wonders about 
ways to make the exercis-
es enjoyable but can never 
think of a way, so he never 
does them, which he knows 
is bad.
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STORY BOARD
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INTERVIEW WITH MY 
GRANDAD

37

Hi Steven what would you like to know?

If you try to make a fist it feels as though you are trying to close your hand while you 
are clutching a tennis ball. The hand will not close completely.

What does Arthritis feel like in your hand?

How often does this pain happen to you?

Most of the time Steven, especially when you use your hands all the time, it is 
always painful.

How can I help you?

When you told me about a glove that can help with Arthritis I was very taken on 
board by the idea, there is not really anything out there that motivates us to do 
the exercises we are given to do. Something fun would work well, so its like we dont 
even know we are doing the exercises.



CONCLUSION OF 
SECTION

From the user research I 
have gathered I feel as if i 
have found a definite need 
for my project. 

I need to create a fun 
game, not an educational 
one because no one likes 
them as they are boring 
and quite ‘single pathed’. I 
need to make the user feel 
like they are just having fun, 
and not even exercising 
their muscles. 

My support from my 
Grandads interview has 
shown me that there is a 
need for my idea and it 
would work and benefit the 
users. 

My next steps are to finally 
start making my project. I

will start off building the 
game first in Unity and 
learn C# as it is something 
I am eager to get to grips 
with. 

Then, once I have a stable 
enough build I will take 
my attention to the glove 
controller. 
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DESIGN DEVELOPMENT

Lets make the game first



PLATFORM GAME

From my initial ideas i 
am going to create a 
simple 2D platform game 
to accompany my glove 
controller. The first step i 
need to take is to design 
and develop the game 
using Adobe Illustrator, 
Photoshop and Unity 3D 
software. Throughout this 
development i need to 
sketch out my assets for 
the game, then make a 
digital version so they act 
as a texture in unity. 

The style of game I have 
already defined, low poly. 
However i need to place an 
engaging and fun scenario 
into the game in order for 
there to be a reason for it I 
am staying away from

educational games as they 
have been proven to be 
not very engaging. 

My initial thoughts are 
to have a knight, running 
through the outskirts of 
the castle, to rescue the 
princess as he dodges 
cannons, dragons and 
spikes. I need to sketch out 
my ideas in order to make 
my ideas come to life. 
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SKETCHES OF GAME 
ASSETS

Initially sketching out 
some quick ideas. Star 
collectibles, health packs, 
some of the enemies and 
scenery in the game are 
what will make up my game 
world, this is how I imagine 
the low poly look even 
though you cant really see 
it here in skeleton form.
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SKETCHES OF GAME 
ASSETS

The main character, the 
knight. Again in skeleton 
form so the low poly look is 
not really visible here (I can 
do this in Illustrator) But 
this is how I imagine him to 
look.
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CONCLUSION OF 
SECTION

I have sketched out what 
I want in my game and 
have identified the style I 
want to use. The narrative 
that my game will follow 
is there and I have made 
those sketches into vector 
images that I can now use 
in Unity as a texture I feel 
like I have the basic objects 
to create a level. Later on I 
might decide to add other 
elements to my game for a 
little more complexity but 
for now I am ready to get 
stuck into Unity and create 
my game.
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GETTING STARTED 
WITH UNITY

I will create my game 
first, and then focus my 
attention on the controller 
after. The first thing I 
need to do is create a 
new project in Unity, then 
import my hand drawn 
vector graphics as a sprite 
sheet so I have them as 
assets in Unity.

When I have imported 
the sprite sheet, I need to 
go into the sprite editor 
and manually select each 
graphic and assign them 
as an individual sprite, 
because at the moment 
Unity thinks that the whole 
sheet is one sprite. I could 
have imported each 
graphic as a separate 
sprite but this will increase 
the load time of the game 
which is not what I want. 
This is the simplest way.
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GAME DEVELOPMENT

Once I have made clear to 
unity about my individual 
sprites I can start to place 
them in my scene view. 

As I place them i need 
to sort out my layers so 
that no every object is the 
same, I need one for the 
sky, this will be the furthest 
away, then the clouds, 
then the trees, rocks and 
grass, finally followed by 
the foreground in which my 
platforms will be on. At the 
moment i am getting the 
world set up so I can then 
start coding. 

I also need to lock the 
background (sky) so that 
this cannot be moved if I 
accidently click on it when 
editing the game world.
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GAME DEVELOPMENT

When I imported my 
assets the platform 
ground had many sizes, I 
want to combine some of 
my sprites together and 
create a prefab. Prefabs 
are new game objects that 
I can make by parenting a 
child object (in this case the 
ground and dirt sprites) 
and saving them as a new 
combined game object, 
this will make things easier 
for me when I come to 
duplicate the platform. 

Once this prefab was 
created, I was able to 
define the snap settings 
for it. These setting are 
used when you move and 
object and it snaps into 
place, making level design 
easier and neater.
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GAME DEVELOPMENT

Like with the earth prefab 
I have just created, I 
assembled the player 
character together and 
selected all parts and 
created a new game object 
called player, I then defined 
the player to the sorting 
layer of “player” so that the 
character was on a layer 
of its own away from the 
scenery and platforms.

This is all I need yet for a 
very basic level design. The 
scene is set up so I get a 
feel of how it will look. The 
first game element I will 
focus on next are making 
the platforms move.
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GAME DEVELOPMENT

- MOVING 
PLATFORMS

For my moving platforms 
to work, I need to code 
a simple script, which 
tells Unity to draw a 
line between the points 
of movement that the 
platform will move from. 
This line will make it easier 
for me visually as I will be 
able to be the exact path 
of my platform in the scene 
builder window.
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GAME DEVELOPMENT

- MOVING 
PLATFORMS

Once that code has been 
implemented, I created a 
new game object called 
“Platform Path 1”, its child 
objects are “start”, “mid” 
and “end”, these are each 
other points for the moving 
platform to follow. On the 
parent object, I add the 
Path Definition script to it 
and here I added the start, 
mid and end objects to the 
elements.
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GAME DEVELOPMENT

- CHARACTER 
CONTROLLER

The character controller 
is responsible for moving 
the character around the 
world, perhaps the most 
important sections of code 
I need for my game. 

I will write my own custom 
physics that allow me to 
control the gravity, velocity 
and collision classes. In 
the screen shot to the 
right I am stubbing out 
the parameters, such as 
controlling the gravity force 
and the jump frequency.
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GAME DEVELOPMENT

- CHARACTER 
CONTROLLER

I need to now define all of 
the different states that 
my player could possibly be 
in, so are they moving up or 
down, or are they colliding 
with a platform. 
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GAME DEVELOPMENT

- CHARACTER 
CONTROLLER

The main character 
controller code (part 1). 
This is where all of my 
public feels for the player 
will be defined. 

By stubbing out my classes 
I am able to see what I 
need to so later on I will 
be able to create player 
movement as the player 
class evokes the character 
controller 2D class.  
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GAME DEVELOPMENT

- CHARACTER 
CONTROLLER

Character controller 2D 
code (part 2).
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GAME DEVELOPMENT

- CHARACTER 
CONTROLLER

Back in Unity I need to 
assign the player script and 
the character controller 2D 
script to the actual knight 
character. By doing this 
you can see from the code 
that is written I can easily 
modify my characters 
jump and gravity behavior 
from inside the inspector 
window.
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GAME DEVELOPMENT

- CHARACTER 
CONTROLLER

I need to put the platforms 
that the player will run 
across on a new layer so 
that everything can be 
separated out and the 
player will eventually be on 
a layer of its own. 

In the layers window, I 
create this new layer and 
call it ‘Platforms’.
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GAME DEVELOPMENT

- CHARACTER 
CONTROLLER

When I select the player I 
can now set the platform 
mask on the player, this will 
be the layer that the player 
will follow and stand on. 

You can see here I changed 
my platform mask to the 
new ‘Platforms’ layer I just 
created.
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GAME DEVELOPMENT

- CHARACTER 
CONTROLLER

Now I need to add a 
component called a 
‘Ridgidbody 2D’ to the 
player and select ‘Is 
Kinematic’.

I do this because as I have 
written custom physics 
for my game, making the 
player ‘Is Kinematic’ will 
make the player not react 
is a bad way to gravity and 
collisions with the objects 
in the game world so, for 
example when the player 
gets hit by an object, by 
putting a Ridgidbody 2D 
on it a catapulting effect is 
created.
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GAME DEVELOPMENT

- CHARACTER 
CONTROLLER

I sort the platforms on the 
‘Platforms’ layer and add 
a box collider to them, this 
box collider is what the 
player will interact with in 
the world to determine 
whether to stand on it 
as at the moment the 
platforms are just graphics, 
they don’t actually do 
anything.
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GAME DEVELOPMENT

- CHARACTER 
CONTROLLER

In my Player script I need 
to sort my controller. So 
the keyboard inputs need 
to be defined for the 
moment. (Part 1).
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GAME DEVELOPMENT

- CHARACTER 
CONTROLLER

(Part 2) is showing the ‘flip’ 
method, so the player will 
flip left or right depending 
on which input has been 
pressed by the user. 
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GAME DEVELOPMENT

- CHARACTER 
CONTROLLER

Back in Unity, when I press 
play and press the ‘D’ key 
on my laptop the player 
faces right and when I 
press the ‘A’ key the player 
faces left. 

Now that I have defined 
these inputs in Unity, when 
it comes to build the glove 
controller, all I will need to 
do is change the input from 
the ‘D’ key etc. to whatever 
the numerical value is from 
Arduino and hopefully it will 
work.
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GAME DEVELOPMENT

- CHARACTER 
CONTROLLER

Now that I have got the 
player facing left and right, 
I need to now make it move 
across the world. I will work 
on making the player move 
horizontally first. 

In the move 
horizontally class in the 
CharacterController2D 
script I add code to allow 
me to do this. (Part 1)
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GAME DEVELOPMENT

- CHARACTER 
CONTROLLER

A continuation (Part 2) of 
the CharacterController2D 
script to make the player 
move around the world. 
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GAME DEVELOPMENT

- CHARACTER 
CONTROLLER

Part 3 of the code. 
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GAME DEVELOPMENT

- CHARACTER 
CONTROLLER

When I hit play back in 
Unity I am able to move 
left and right around the 
world, which is what I want 
the inputs to do.
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GAME DEVELOPMENT

- CHARACTER 
CONTROLLER

While experimenting with 
the platforms, I noticed 
that my handle collisions 
between the player and 
the platforms are not 
working right, the player 
goes half way through the 
platform! I will need to get 
this issue fixed as soon as 
possible.
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GAME DEVELOPMENT

- CHARACTER 
CONTROLLER

The error was actually 
really simple to fix. Back in 
the CharacterController2D 
I was greeted by a couple 
of errors anyway that 
pointed me to the problem. 

All I needed to do was in 
the ‘public void Awake()’ 
method make handle 
collisions to ‘true’ and this 
should be the fix.
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GAME DEVELOPMENT

- CHARACTER 
CONTROLLER

Testing the game back 
in Unity in the same 
position, as before, when I 
move towards the raised 
platform, the player 
collides with it and can 
go no further past it that 
means that the fix I just did 
is working!
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GAME DEVELOPMENT

- CHARACTER 
CONTROLLER

I now need to make the 
character able to move 
vertically. In the ‘move 
vertically’ class I add similar 
code the horizontal class 
just change some of it so 
the movement is on the Y 
axis. 
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GAME DEVELOPMENT

- CHARACTER 
CONTROLLER

By adding gravity into the 
game in the late update 
class the player will fall 
down or be able to jump 
(when I implement it soon).
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GAME DEVELOPMENT

- CHARACTER 
CONTROLLER

In the 
‘ControllerParameters2D’ 
class I implement a few 
classes to show how much 
velocity will be added to 
the player when a jump 
control is performed, so 
just like in real life, gravity 
keeps the player grounded 
but when an input is 
pressed this will allow the 
player to jump up to a 
certain distance then fall 
back down to the ground.
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GAME DEVELOPMENT

- CHARACTER 
CONTROLLER

In the jump method in the 
CharacterController2D 
script, this code I have 
added will add force to 
the player to be able to 
perform a jump. I just 
need to add the ‘_JumpIn’ 
parameter at the stat of 
the script so it will compile 
no errors. 
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GAME DEVELOPMENT

- CHARACTER 
CONTROLLER

Also in the 
CharacterController2D 
script, I have added jump 
restrictions in so that the 
character can only jump 
when on the ground, and 
not in mid air like a double 
jump type mechanic 
because my jump platform 
I will have in my game will 
act as the double jump. 
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GAME DEVELOPMENT

- CHARACTER 
CONTROLLER

In order for my player to 
not get stuck or stutter on 
platforms as occasionally 
while testing it I have 
noticed slight glitches I have 
added a public class to 
handle vertical slopes.

This code calculates the 
angle of the slope and if 
the platform is set at a 
certain angle the gravity 
will slowly pull the player to 
the ground smoothly, as if 
the player was slipping. 
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GAME DEVELOPMENT

- CHARACTER 
CONTROLLER

In Unity, I place a platform 
and stretch it slightly (note 
I wont make it look like this 
is in the final version, this is 
for test purposes only).

When the player is idle the 
player will slide down the 
slope really smoothly and 
getting back up is a little bit 
more difficult which is the 
effect that I am after. 
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GAME DEVELOPMENT

- CHARACTER 
CONTROLLER

As I have said I want to 
include jump platforms that 
will act as a kind of double 
jump mechanic in my game.

In the 
CharacterController2D 
script I fill out the 
‘HandlePlatforms’ class.  
This will be active when 
a player stands on to a 
special platform and there 
is velocity added to it and 
will eject the player into the 
air. 
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GAME DEVELOPMENT

- CHARACTER 
CONTROLLER

While standing on the 
platform this code I have 
implemented will send 
messages within Unity 
to make the player jump, 
speed up or do whatever I 
want it to.
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GAME DEVELOPMENT

- CHARACTER 
CONTROLLER

I created a new c# script 
for jumping platforms 
that give the player more 
magnitude (This is the 
script that will be assigned 
to the special platform).

Back in the 
CharacterController2D 
script I added new code 
to push player to the 
left or right. If they hit a 
moving platform while 
being ejected by the jump 
platform they no longer 
float in a platform and get 
stuck. Now, the user gets 
repelled away from the 
platform.
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GAME DEVELOPMENT 

- CAMERA 
CONTROLLER

I want the camera to follow 
the player along the level 
because if it were a static 
camera, in that window, 
the level would be tiny. 
The code here tells Unity 
basically, that wherever 
the player is on screen, the 
camera will follow from the 
center of its bounding box 
(which I create on the next 
page).
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GAME DEVELOPMENT

- CAMERA 
CONTROLLER

Creating a bounding box 
for the camera is pretty 
straight forward, I create 
a new game object and 
attach a Box Collider 2D to 
it. This new object has to fill 
the level at a reasonable 
size, in the image to the 
right the box with the green 
stroke represents how big 
my camera bounds is for 
the level, so the camera 
will be focusing on what is 
in the box at all times, this 
will be the player, running 
through the level. 
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GAME DEVELOPMENT

- CAMERA 
CONTROLLER

I need to make sure my 
player does not collide with 
this box collider, I need to 
put it on a new layer and 
make it almost invisible so 
that it does not interfere 
with and of the game 
objects. 

I make a new layer called 
“Ignore” and unchecked 
everything for that layer 
so nothing will collide with 
the camera bounds game 
object in the Physics 2D 
settings menu. 

Once this has been 
implemented, the camera 
follows the player and I 
also adjusted camera to 
zoom into scene of game. 
Because I have done this

the overall game 
experience is coming 
together nicely, it feels 
responsive. 
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GAME DEVELOPMENT 

- BACKGROUND 
PARALLAX

For my game to have a 
little more polish, I want to 
add a background parallax 
to its, this will make objects 
in the background move 
slower or faster depending 
on the camera movement. 

The code I have written 
basically does just that on 
3 layers (The mountains, 
trees and clouds game 
objects). When the player 
moves, the camera moves, 
so when the camera 
moves these selected 
objects will move at 
different speeds through 
the level.
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GAME DEVELOPMENT

- BACKGROUND 
PARALLAX

Back in Unity I created 
new game object called 
Backgrounds, this will be 
the parent object of the 
parallax effect. The trees, 
mountains and clouds 
are placed in the child 
objects that are going to 
be parallax. So as you 
see the correct objects 
are attached in the 
Background slayer. 

After this has been done, I 
press play and the parallax 
effect is working perfectly, 
the mountains move the 
slowest, where the trees 
move a lot faster when the 
player moves. 
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GAME DEVELOPMENT 

- PARTICLE EFFECTS

For another bit of polish 
to my game, I am adding 
a particle system for the 
player movement, so when 
the player moves it leaves 
a trail of particles for visual 
effect. 

I created a new particle 
system and once I was 
happy with the colours 
and the way the gravity 
dragged the particles to 
the ground, I added it as 
a child to the Player layer 
so it would stay at that 
position and follow the 
player.
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GAME DEVELOPMENT

- PARTICLE EFFECTS

Now that the particle 
effect is attached to the 
player, it appears in front 
of it, which is not really 
what I want. I need to sort 
the particles behind player 
but in front of backgrounds 
layer. This script does just 
that.
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GAME DEVELOPMENT 

- LEVEL MANAGER

So far we have elements 
of a game like a character 
controller but what I have 
created does not really 
have any objectives like 
checkpoints etc. 

The level manager controls 
points and the death of the 
player. The image here is 
part 1 of the code (part 2 
overleaf).

This basically says that 
once the game has 
started, you have 0 points 
and when you die you 
respawn at the last known 
checkpoint with those 
points will be deducted.
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GAME DEVELOPMENT

- LEVEL MANAGER

This is part 2 of the level 
manager code, when the 
player dies, there’s is a 2 
second respawn rate and 
the player will respawn 
back to normal, with the 
camera still following the 
players current position.
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GAME DEVELOPMENT

- CHECKPOINTS

I think it would be silly not 
to implement checkpoints 
in my game, because 
really, every game has 
them! I started to outline 
my script with the classes 
that I would need for 
the checkpoints to work 
correctly.
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GAME DEVELOPMENT

- CHECKPOINTS

Back in the “player.cs” 
script I need to add a few 
lines of code to tell Unity 
that when the character 
reached 0 health it needs 
to respawn at the spawn 
point, which is the last 
checkpoint the player had 
reached (if not back to the 
start).
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GAME DEVELOPMENT

- HUD

Every game has some sort 
of Heads Up Display (HUD) 
so I thought it was right to 
include a simple one of my 
own.

I want a points system 
in my game so there is 
a purpose to the game. 
The game manager 
script outlines the points 
system that I am going to 
implement.

90



GAME DEVELOPMENT

- HUD

This is the main code 
for the game HUD; this 
displays the time in which 
the player is running. The 
style of the HUD will be 
edited in the inspector 
window in Unity.
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GAME DEVELOPMENT

- HUD

This ties with the level 
manager. Back in Unity, as 
a test I make it so to get 
a bonus they must make 
it within 15 seconds to 
receive points, for a bonus, 
make it within 3. 

These numbers will likely to 
change once a level is built. 
This text will then appear 
on the game HUD. 
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GAME DEVELOPMENT

- HUD

When I hit play, you can 
see that a very basic HUD 
appears with the current 
time.  Once a checkpoint 
is hit I get bonus points if 
I am in that specific time 
frame i set. It is all working 
correctly; it just looks a little 
ugly so next I will fix that.
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GAME DEVELOPMENT

- HUD

With a bit of tweaking in 
the game skin I created, 
have kept my HUD in the 
same Medieval style and 
it looks a lot simpler and 
easier to understand now 
with a banner I designed in 
Photoshop. 
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GAME DEVELOPMENT

- HEALTH & DAMAGE

I implemented health and 
damage code on player 
script. 

What this does is basically 
when something hits 
player, like a cannon ball; 
we get damaged and the 
knight’s health bar goes 
down from its max health 
(100).
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GAME DEVELOPMENT

- HEALTH & DAMAGE

I want a health bar to 
appear above the player 
when the user is moving 
the knight around the 
world.

I have designed the 
Photoshop file for the 
graphic side but first I need 
to write the health bar 
script that will visualise the 
player health percentage 
out of 100.
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GAME DEVELOPMENT

- HEALTH & DAMAGE

I create a new script that 
will give damage to the 
player and take a certain 
amount of damage off 
them if they get hit.

I wont be able to test this 
yet until my health bar is 
fully functioning so I can 
see visually the health 
depleting.
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GAME DEVELOPMENT

- HEALTH & DAMAGE

As I have said, I want the 
health bar to follow the 
player around the world, i 
created a new script that 
will follow an object, this 
object will be the player 
object when I assign it in 
the inspector window in 
Unity.
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GAME DEVELOPMENT

- HEALTH & DAMAGE

Back in Unity, the health 
bar is working great and as 
it should. 

Once I assigned all the 
components to the health 
bar the visual indicator 
works to great effect and 
now it is looking a little 
more like a completed 2D 
character design.
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GAME DEVELOPMENT

- FLOATING TEXT

I want floating text to 
appear when a star or 
health pack is collected by 
the player to give the user 
a clearer indication of what 
that collectable does. This 
script is how it is going to 
be used, at the moment I 
have not implemented it 
yet, just telling unity how it 
will be used. 

This second bit of code 
for floating text position, 
compiles with the code I 
have just written, so the 
floating text positioner 
class works.
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GAME DEVELOPMENT

- FLOATING TEXT

In this script the Y offset is 
scaled by the speed that 
we want to go in. This will 
link to “PointStar.cs” script. 
Basically, these scripts 
work together so when a 
collectable is obtained, text 
will rise up and float above 
the player with a visual 
indicator of how much it is 
worth.
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GAME DEVELOPMENT

- FLOATING TEXT

Now that I have sorted the 
gravitational values of the 
floating text, this new line 
of code works so that it will 
show “+10!” when a star is 
collected. 
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GAME DEVELOPMENT

- FLOATING TEXT

When I go back into Unity 
and press play, the floating 
text is working, a “+10!” 
floats vertically as a star 
is collected which is what I 
was looking for, it does give 
a bit more of a response 
to the player when the pick 
up a star, also I changed 
the colour of the text to 
yellow, to match the star 
colour.
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GAME DEVELOPMENT

- FLOATING TEXT

While I am adding floating 
text, I have completed the 
star system, now what I 
want to do is add code 
for checkpoint class, when 
a checkpoint is passed, 
text will appear to notify 
the player. As I have seen, 
this will give a bit more of 
a response to the player 
when passing a checkpoint 
because at the moment 
they don’t know where the 
checkpoints are, they only 
know when they die.
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GAME DEVELOPMENT

- FLOATING TEXT

Once a checkpoint has 
been passed the time 
bonus text will appear 
and float just like the text 
for the star. But instead 
of displaying a numerical 
value, the text will say 
“Checkpoint!” and then a 
time bonus of how many 
seconds will appear for a 
brief time on screen. 
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GAME DEVELOPMENT

- FLOATING TEXT

When I tested this code 
out the checkpoint text 
appears when a checkpoint 
is passed by the player 
and floats vertically, this 
is what I want and will 
serve its purpose nicely 
for my game. Note I have 
edited the text slightly, I 
made it larger and white, 
as this has a little bit more 
importance to the player 
when in the game. 
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GAME DEVELOPMENT

- PATHED 
PROJECTILES

My game will have cannons 
that fire cannon balls 
that the player will need 
to dodge or destroy. This 
pathed projectile code 
states where the cannon 
ball will end up basically 
calculated by the distance 
and speed. This path will be 
a straight line, hence the 
name “Pathed Projectile”.
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GAME DEVELOPMENT

- PATHED 
PROJECTILES

I have written the code 
for where the cannon ball 
is going to go but now I 
need to define where it will 
spawn. This code will allow 
the spawner to be active 
for the cannon ball. Then 
it will determine how fast 
it is going to spawn and 
what fire rate it shoots a 
ball, so for example every 1 
second.

I have also implemented a 
line, similar to the moving 
platforms line so I can see 
the path in the scene view 
clearer, its colour is red.
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GAME DEVELOPMENT

- PATHED 
PROJECTILES

I want the cannon ball to 
give damage to the player 
if it hits them. This code will 
do just that, In this case, 
the ball will take 10 damage 
off the player if hit. Note 
that the player has 100 
health, so 10 hits by this will 
kill the player, which is the 
game mechanic I want. 
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GAME DEVELOPMENT

- PATHED 
PROJECTILES

When I go back into Unity 
and press play, I can see 
that the cannon does fire 
a cannon ball and this is 
the exact thing I want to 
happen. The player cannot 
destroy the ball yet but I 
want text to appear and 
points to be added to their 
score when doing so, I will 
do this next. 
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GAME DEVELOPMENT

- PATHED 
PROJECTILES

The Simple Projectile code 
is updated, so, for when a 
projectile is fired and the 
object is destroyed, points 
will be added to the score 
and text will appear. It 
works a similar way to the 
floating star text, as the 
code is very similar to that. 
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GAME DEVELOPMENT

- PLAYER 
PROJECTILES

This is the code for the 
player projectile itself. If it 
is thrown by the player in 
any direction, the enemy 
projectile will take damage 
and be destroyed. 
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GAME DEVELOPMENT

- PLAYER 
PROJECTILES

Back in the Player script, 
the code has been 
updated so that when a 
projectile has been fired 
out of its hand it is thrown 
from the keyboard input, 
I have inputted “L” for this 
command but will change it 
when I come to the actual 
glove controller. 
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GAME DEVELOPMENT

- PLAYER 
PROJECTILES

The Pathed Projectile code 
has now got a few lines 
of code saying to Unity 
when the object has been 
destroyed by the player, 
the player receives points 
that is then added to their 
current score. 
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GAME DEVELOPMENT

- PLAYER 
PROJECTILES

Back in Unity I can test this 
code out. When I play the 
game and throw an axe, 
then it collides with the 
cannon ball, it is destroyed 
and the player is awarded 
points, which means this 
is exactly what I want so, 
the players axe projectile is 
working as it should. 
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GAME DEVELOPMENT

- ENEMY AI

Part of my game will 
feature a dragon enemy 
that will eject fire from its 
mouth and damage the 
player if they are hit. 

I created an enemy AI 
script that will allow the 
dragon to move backwards 
and forwards between a 
range and fire a projectile 
when the player is near 
them, and when it hits 
the player, they will take 
damage. 

However, when a projectile 
is fired from the player, if it 
hits the dragon, the dragon 
will die. 
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GAME DEVELOPMENT

- ENEMY AI

Back in Unity I imported 
my sprite dragon enemy, 
assemble him together and 
assign components. 

This sprite will be built 
similar to the player. 
A “RigidBody2D” is 
added, make kinematic 
as well as the same 
“CharacterController2D” 
script. 

The only difference I 
make is by adding the 
new “SimpleEnemyAI” 
script as well as the 
“GiveDamageToPlayer” 
script previously used in 
the cannon ball sprite.
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GAME DEVELOPMENT

- INSTAKILL TRAPS

I said from the begging 
that I wanted traps etc. 
in my game. The “instakill” 
code for traps will act as a 
component to kill the player 
if they collide with them.

When I test it, the instakill 
with checkpoints are 
working, this is correct! the 
player falls through the 
map and will respawn at 
the last checkpoint.
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GAME DEVELOPMENT

- HEALTH PACKS

This script is written for 
the health pack, it works 
similar to point star script, 
when the player collides 
with the heart collectable, 
the player will gain health 
back which is a great game 
mechanic so the player 
can carry on though the 
level with a higher chance 
of succeeding if the take 
damage from projectiles.
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GAME DEVELOPMENT

- HEALTH PACKS

Back in the Player script, 
the new lines of code I 
have written shows how 
the player can gain health 
back once a heart is 
obtained, but no more than 
max health (100) because 
the max health the player 
can have is 100.
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GAME DEVELOPMENT

- HEALTH PACKS

When I go back into Unity 
and press play, I collect a 
heart and I get 25 health 
back on the player, I know 
this because of the health 
bar and the floating text 
that says “+25!” and the 
player gets no more than 
100 which is exactly what I 
want for my game. 

121



GAME DEVELOPMENT

- MOVEMENT 
CONSTRAINTS

While playing my game I 
noticed that I could fall off 
my level if I chose to go left 
instead of right, through 
the level. 

This code is used for 
setting camera constraints 
so the player cannot fall 
off the edge of the scene, 
he cant fall off left or right, 
he will die if he touches 
the bottom of the screen 
too, which is a great game 
mechanic so the player is 
bounded to the level world 
and cant fall off or glitch 
out while playing.
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GAME DEVELOPMENT

- AUDIO

I had found many .WAV 
files on the Unity asset 
store, which I could use for 
sound effects in my game, 
as they are open source 
and free!

I want sounds for:

• The background 
soundtrack
• Axe throw
• Jump platform
• Star pickup
• Health pickup
• Cannon fire

The background track 
was quite difficult to find 
because I wanted one to 
really fit the style of my 
game, I searched high 
and low for a medieval 
sounding track then I came 

across a track that was 
included in “The Sim’s 
Medieval” game, The track 
can be found here on 
YouTube:

https://www.youtube.com/
watch?v=ls5F4vQRZ3M

From feedback I chose to 
continue using this track 
as it fit my game well and 
it would start to bring 
my game to life a little 
as sound does a lot for a 
video game.
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GAME DEVELOPMENT

- AUDIO

Placing a sound in Unity 
is pretty simple really. All 
I need to do I import the 
sound file like any other 
file, then come to the 
scene view and drag it on, 
and it will play on loop as I 
progress through the level.
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GAME DEVELOPMENT

- AUDIO

To add audio to a specific 
object, it was a little 
different; in each code I 
used for a certain object, 
in this case the jump 
platform, 

I had to define the audio 
source, once this line of 
code was implemented I 
was able to drag the audio 
clip that I would be using 
for that specific object into 
its properties, then once 
the player jumps on it the 
audio plays.
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GAME DEVELOPMENT

- ANIMATIONS 
(BASIC)

I think by having objects 
animated would really 
make the whole gaming 
experience more 
immersive by having less 
static objects in the game 
world as it feels more like a 
living/ breathing world.

For the saw, I created a 
basic rotation animation 
for its prefab, meaning this 
animation would be set to 
all saw prefabbed objects 
in the scene. I set z-axis 
to -360 in under half a 
second so would look like 
it was spinning out of the 
ground.
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GAME DEVELOPMENT

- ANIMATIONS 
(PLAYER)

I want my player to be 
animated so he feels more 
realistic and less static. 

These animations 
will include and idle 
animation, so he looks 
like he is breathing. A 
walk animation, a jump 
animation, a fire projectile 
animation and finally a 
death animation.  

To animate, it is very 
simple. Similar to the basic 
animations before hand 
I move the body parts 
accordingly so it looks like 
they are walking, jumping 
etc. 
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GAME DEVELOPMENT

- ANIMATION 
CONTROLLER

After I had animated my 
character in the different 
states, it is now time to 
control those animations 
according to what the 
player inputs from the 
controller. 

In the animation controller, 
I implemented all of the 
player states and I needed 
to create transitions 
between these states.

Parameters take a big 
part of these transitions 
as they decide what state 
to play when the player is 
doing something. These 
transitions are conversed 
so the animations will 
always go back to the idle 
animation.
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GAME DEVELOPMENT

- PAUSING THE GAME

I think my game needs 
some sort of pause 
option built in; I want to 
make a unique pause 
effect though, not just 
a simple “hit a button 
and everything pauses 
suddenly” type of effect.

I created a new C# script 
and read from the USB 
port that my Arduino 
is connected to. “2” is 
identified as the ring finger, 
so when the ring finger are 
connected, this would be 
the action for pause. 

Note - This is linked to the 
glove controller test that 
reads from the USB port, 
go to page 144 for this 
information.

(Part 1 of code)
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GAME DEVELOPMENT

- PAUSING THE GAME

(Part 2 of code)

The end part of this code 
is where the actual pause 
effect is created. 

This pause effect is slow 
motion, when a connection 
is made, whatever that is 
moving in the game world 
will slowly come to a stop, 
including the music. 

By editing the “Time.
timeScale” this is possible, 
if unpaused the time scale 
is normal, but when it is 
pressed everything will slow 
right down until nothing is 
happening, but then when 
a connection is not made, 
it all returns back to normal 
speed.
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GAME DEVELOPMENT

- PAUSING THE GAME

Back in Unity, I have to 
assign this script to both of 
my backing tracks in order 
for it to work. Then i press 
play and everything is 
working as it should. 

Note - you may notice 
a slight graphical 
change in the game, the 
development of this can be 
seen from page 157 about 
further development of the 
graphics.
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GAME DEVELOPMENT

- MULTIPLE LEVELS

My game needs a start 
screen; I create a new .cs 
script that will be active 
as soon as the game is 
played. What this basically 
does is when an input is 
performed; the game will 
go to a new scene, level 1. 

Note - This is linked to the 
glove controller test that 
reads from the USB port, 
go to page 144 for this 
information.

132



GAME DEVELOPMENT

- MULTIPLE LEVELS

In Unity I create a new 
scene that has nothing 
in it, then add the logo 
(Please see page 165 for 
the logo development) 
and the a smoke particle 
effect system to add 
visual effect. As well as the 
“StartScreen.cs” script that 
has just been written to 
the main camera.
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GAME DEVELOPMENT

- MULTIPLE LEVELS

Level 1 shows off my new 
aesthetics well, I opted for 
a type of “Boot camp” level 
where it would take the 
user through the controls 
and get to grips with how 
the game plays. I think this 
is an important level as it is 
a starting point, it tells the 
user what to do.  

There is not a lot of 
challenge in this level 
but it is a very good 
demonstrator for Knight 
Time’s first level. (Please 
see version 5 of my 
prototype on page 157 for 
more details about the 
graphical change).
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GAME DEVELOPMENT

- MULTIPLE LEVELS

Level 2 was added in 
as the main level for 
the game. It is the most 
challenging level yet,

The point of this level was 
to include enough elements 
such as traps and enemies 
so the user could exercise 
their hands enough without 
getting in a tangle and a 
tired hand. The level can 
last to anywhere around a 
minute and I feel this is a 
sufficient amount of time 
for the hand exercises to 
be performed per level.
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GAME DEVELOPMENT

- CONCLUSION OF 
SECTION

Now that my game is 
completed to a standard in 
which I am very happy with. 

It has been a very long 
and sometimes very hard 
process to code in C# but 
I feel like what I have done 
has taught me this coding 
language enough so I know 
how games are built in the 
back end, its not all about 
good graphics.

I have had feedback 
throughout and this has 
helped greatly in getting my 
game built with features 
that people want, such 
as a dragon enemy and 
checkpoints. 

I think 2 levels are a

substantial amount for 
what I am trying to prove 
as yes I’ve built a game 
with a storyline but I don’t 
need to build a full game 
with 100’s of levels. 

This Demo, I feel shows off 
enough to demonstrate my 
skills within Unity and C#.
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DESIGN DEVELOPMENT

Now lets make the glove



GLOVE CONTROLLER

Now that I have my game 
built to a standard that 
I am happy to show off, 
I will focus on the actual 
glove controller for the 
interaction side, I want 
each gesture to represent 
the muscle flex that can 
help with arthritis.

I want these gestures to 
be easy to perform by any 
user so from my research 
I will have to define my 
controls and also make this 
possible in Arduino then link 
it up to Unity through the 
serial port read, hopefully 
this will work.
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GLOVE CONTROLLER

With a little help from Ben, 
we were able to sketch out 
a basic diagram of how the 
glove controller would work 
as a circuit. 

The diagram is sketched 
out to look like a skeleton, 
basically imagine it as a 
broken circuit, the thumb 
is connected to 5v and the 
fingers are grounded. Once 
the thumb has connected 
with any of the fingers, a 
connection is made, this 
will be made by the ‘thumb 
touch’ exercise that I 
outlined from my research 
and this connection will give 
a value, this value is what 
I will use to control the 
player character.
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GLOVE 
CONTROLLER

This diagram is neatened 
up from my sketch with 
the added illustration 
of LED’s, this will help 
me identify when a 
connection is made by 
the thumb and a finger 
as the corresponding 
LED will light up. 
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GLOVE CONTROLLER

This is my initial glove 
controller concept, built 
from the diagram with 
everything connected 
together. Obviously I will 
extend the wires at a later 
date as they are not long 
enough but as a starting 
point this should work. 
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GLOVE CONTROLLER

For my Arduino code to do 
what I want it to, basically 
when a finger and thumb 
it’s connected it should give 
out a value in the serial 
monitor, then this value will 
be what I will implement in 
Unity at a later date. 

However, my initial set up 
of the Arduino code says 
that when a connected is 
made by one finger, it lights 
up a corresponding LED 
and gives out a value, e.g. 
“LF” for little finger while 
the other 3 fingers are 
inactive. 

When no connections 
are made, everything is 
inactive.
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GLOVE CONTROLLER

Once the code has 
uploaded to my Arduino 
Uno and I opened the serial 
monitor, the serial print is 
giving off the correct values 
when a correct connection 
is made. 

These values “LF, RF, MF, 
IF” represent the different 
finger movements and the 
controller buttons. There is 
only one thing wrong with 
this method, Unity only 
understands numbers and 
not letters, so instead of 
the serial print being, for 
example, “LF”, it would be 
“1” and the other fingers 
would correspond with “2”, 
“3” and “4” so the controller 
would work correctly.
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GLOVE CONTROLLER

Once I had defined the 
“1, 2, 3 and 4” inputs in 
Arduino. Back in Unity I 
needed the game engine 
to read from the Arduino, 
so the USB port it is 
connected to. 

I then changed the input 
in the “Player.cs” script 
according to these 
numbers from the Arduino, 
so when a connection is 
made, the player would do 
an action.

(Please see version 1 of my 
prototype on page 153 to 
see how this test went).
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GLOVE CONTROLLER 

Glove works as it should 
and has been prototyped 
(page 153).

Now I want to implement 
an accelerometer as I feel 
that from the prototyping 
on version 1 it would make 
it easier to move the player 
backwards and forwards, 
and more exercising of 
the hand muscles is being 
used.

Image used: http://
www.kiwi-electronics.
nl/image/cache/data/
products/arduino/tinkerkit/
T000020-2-800x533.jpg
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GLOVE CONTROLLER 

I had a diagram mocked 
up of how I think the 
accelerometer would work 
in my glove. 

Connecting only the Y-axis 
as this is the only one i 
want to measure, I connect 
it to the existing Arduino 
circuit and it will hopefully 
work together. 



GLOVE CONTROLLER 

(Part 1)

From my existing code I 
already have, I added in 
extra code that would 
control the accelerometer 
the way I want it to. 

There are similarities to 
the added code to the 
pervious code I have 
implemented so this was 
not too complicated to 
understand.
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GLOVE CONTROLLER 

(Part 2)

I need to find the average 
number that the Y-axis 
emits because the values is 
currently gives out are not 
clear at all. 

Once the average umber 
has been found an ‘if 
statement’ is needed. 

If the numbers given out 
are between 2 values it 
will print “Forward” (or less 
than 115 for example). This 
is what will be used in Unity 
to determine the controls.
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GLOVE CONTROLLER 

(Part 3) 

The code here is 
unchanged, however this is 
the end of the full code for 
my Arduino glove controller.
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GLOVE CONTROLLER

Once I had the values 
figured out from the 
Arduino, it was time to 
place the movement inputs 
in the “Player.cs” script.

These are just if 
statements similar to the 
Arduino code that read if 
they are more than 135, go 
backwards.

If the value is less than 115, 
go forwards. However if the 
values are between 122 
and 134 then stand still. 

A test on version 3 of the 
prototype can be found on 
155.
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GLOVE CONTROLLER

- CONCLUSION OF 
SECTION 

The building of my glove 
was quite a challenge in 
parts, such as getting 
the serial port to be read 
in Unity but in the end, i 
managed to get it done. 

I feel like adding the 
accelerometer in as a little 
extra has really improved 
the overall value of my 
glove because there are 
now more exercises to 
perform while wearing the 
glove and the more ways 
to interact with it, the 
better it becomes.  
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PROTOTYPING

Will it all work together?



PROTOTYPING

VERSION 1

For my very first prototype, 
I built the controller outside 
of the glove just to see if 
the connections actually 
work and that my game is 
playable. I simply attached 
my touch points to my 
fingers and launched the 
game.

It was quite overwhelming 
seeing my idea brought to 
life as well as I had seen. 
Yes, there may be a few 
issues with the level being 
a little complex (I can soon 
change this) but the main 
controller is working, as I 
want it to.
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PROTOTYPING

VERSION 2

I was really pleased with 
how my first prototype 
worked, better than I had 
expected really. 

For my next prototype I 
decided to stich it to the 
glove, Turning the left glove 
inside out and sticking 
around the trim line of 
the glove to make the 
finger movement easy to 
perform, this worked very 
effective.  

I have plans that when I am 
happy with the final wiring I 
will put the right hand glove 
over the top to hide all of 
the ‘ugly’ wires so it feels 
like a more professional 
product overall. I will be 
doing this in the next 
couple of prototypes. 
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PROTOTYPING

VERSION 3

Testing the game and 
controller together with 
the accelerometer was a 
lot of fun. Along with a little 
refresh of my graphics for 
the game this is where I 
first saw a glimpse of a 
product that was almost 
there. 

I am happy with the way 
the controller works and 
the build is almost there,
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PROTOTYPING

VERSION 4

From version 3 I knew that 
everything worked, as it 
should. 

Version 4 was a more 
aesthetic clean up of the 
glove. I have covered up 
the wiring with the second 
glove over the top and 
5 metal rings are visible 
which looks easier to 
understand than my last 
prototype.
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PROTOTYPING

VERSION 5

In version 4 of my 
prototype I thought I had 
cracked my glove design 
but after many attempts 
to play, the wires snapped! 
This was a bit of a pain but 
I used conductive thread 
instead which seemed to 
fix my issue. 

Also you may notice I also 
changed a little bit of the 
design of the game to 
make it more of a ‘night 
time’ setting with smoke 
and darker colours, which 
from feedback looked so 
much better.
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PROTOTYPING

- CONCLUSION OF 
SECTION

Through out my 
prototyping process I was 
still building my game and 
glove, and the 4 iterations 
of prototyping I did 
hopefully show this.

I am confident that my 
version 4 prototype is fit 
for a user test as a final 
product. 

The feedback that I have 
been given to improve on 
my design of not only the 
glove but the game has 
been very beneficial as I 
feel it looks and plays a lot 
more simpler than before. 

Prototyping has played 
a big part in getting my 
design right for the user as

it needs to be easy and 
comfortable and now, i feel 
like it is and by having all 
of the wires hidden away 
in the glove, it looks more 
professional. 
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TESTING

What do my audience think?



TESTING

- FIRST TEST 
(USING VERSION 3 
PROTOTYPE)

My first test was a success 
I have to admit; the 
controller worked really well 
when my Grandad had a 
play with it. 

The finger movements 
were very similar to that of 
the Arthritis exercises he 
does and he was able to 
move the player across the 
world.

Only a couple of issues 
were flagged up, the 
thumb connector was a 
little low so was sometimes 
hard to reach and maybe 
I could make the level a 
little more simpler to move 
across as I am making this 
for the older generation 
primarily. 160



TESTING

- SECOND TEST 
(USING VERSION 5 
PROTOTYPE)

When I let my Grandad 
have another go with my 
improved glove controller 
and game the feedback 
was great. 

I was worried that by 
having 2 gloves stitched 
together would be a bit 
difficult getting it on, it 
turned out to be fine 
and “it fit like a glove” it 
was very comfy and the 
controls were a lot easier 
to use in this improved 
version.
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TESTING

- CONCLUSION OF 
SECTION

After my testing stages I 
have decided that my glove 
is an effective prototype 
for people who are 
affected by Arthritis.  

The glove, which has 
seen many changes and 
improvements now works 
as I imagined it at the start 
of the development stage 
because it does exercise 
your finger movements 
and it does help people 
with Arthritis keep there 
joints moving because 
if the exercises are not 
performed, their joints 
seize up and become 
incredibly numb. 

I have seen for my own 
eyes that by testing, this 
glove works. 162



BRANDING

Lets give it a name!



BRANDING

NAME GENERATION

I need a name for my 
game and also the glove 
controller as a whole 
package. 

From a little exploration of 
words that I feel my game 
represents I narrowed 
down “Knight Time” as my 
name of choice as I felt this 
tied up with the feel and 
style. You play as a knight 
and also since late on in 
the development stage 
I changed the setting to 
‘night time’ so I felt this was 
the best way forward.
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BRANDING

LOGO DEVELOPMENT

I have the name, now I 
need to think about a logo 
that will be at the forefront 
of my overall package. 

I had 3 styles, which I 
thought worked well, a 
shield and axe, the knight’s 
head and a typography 
logo. 

With a bit of digital 
tweaking I think they could 
all work well, however I am 
striving towards my first 
design, as I prefer this 
one as it makes a bolder 
statement.

165



BRANDING

LOGO DEVELOPMENT

Modifying my sketch 
digitally in Illustrator I have 
created a logo in which I 
am very happy with.

Also with the added “Glove 
Edition” this gives the 
indication that this is how 
you play the game which is 
a little detail I have thought 
about adding for a while 
and I think it works. 
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BRANDING

PACKAGING

To package the game up 
to a standard that i was 
happy with I wanted it in 
a DVD case, I designed 
a sleeve to go in it and 
made it look as authentic 
as I could to that of a real 
published game. 

I thought it would be handy 
to include a little leaflet 
with the controls on too, 
so this fits inside the case 
and it very easy to follow. I 
feel like the designs I have 
created reflect the game 
as a whole and it all ties my 
project up together nicely. 
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BRANDING

- CONCLUSION OF 
SECTION

Seeing my project come 
together in one nice neat 
package does put a smile 
on my face. From my very 
first idea to seeing it all 
there and ready to use 
does wrap my project up. 

I feel like the logo and 
overall colour scheme 
matches that of my game 
so nothing feels alienated. 
I tried my hardest to make 
everything seem like a 
legitimate product and 
I think, as well as others, 
looks professional.
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CONCEPT VIDEO

Promoting my innovation



CONCEPT VIDEO

- PLANNING

For a concept video I want 
it to show the best parts 
of my project, so how the 
game element is a fun way 
to exercise your fingers 
and how effective it can 
be, especially for the older 
generation.

I want to try and make 
my video like that of an 
official video game trailer. 
So have opening credits, 
review quotes, gameplay 
and seeing the controller in 
action. To do this, the best 
way is to make a story 
board and make sure i 
include all of the best parts 
of my design.
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CONCEPT VIDEO

- STORY BOARD
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CONCEPT VIDEO

- FINAL VIDEO

Filming for the final video 
was really fun. I strapped 
a GoPro Hero 3 to myself 
and played Knight Time on 
the TV. This footage is to 
represent how the game 
is played from the users 
perspective.

In After Effects I compile 
the video together to 
create a video game trailer 
like result that I am very 
satisfied with. I think it 
demonstrates my project 
well and follows industry 
standards of how to show 
off a game that is yet to be 
released. 

The video can be viewed 
here:
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FINAL COMMENTS

Wrapping things up...



FINAL COMMENTS

From something I built 
ground up, I am extremely 
proud of myself. Making a 
game is something in which 
I have always wanted to 
acheive and i think that 
learning C# has been very 
beneficial to my skill set. 

This document has shown 
the lengthy process I’ve 
taken to get to my final 
product, a lot of time and 
effort has been spent and 
i feel as if I’ve shown all of 
my hard work for my final 
project. A lot of coding 
has been done which is 
something I wanted to 
focus on, as I wanted to 
get better at it and not just 
design an interface.

From my vision I outlined at 
the beginning of the

project, it had to be 
iterated a lot in order for 
me to be happy with the 
final result. I believe that 
my solution to the design 
problem of ‘when people 
suffer from Arthritis there 
are not many motivations 
to help them get better’ 
has been tackled as my 
glove controller is that 
motivation that has been 
missing. From continuous 
feedback throughout I have 
designed a solution around 
that problem so the people 
who need it most get the 
most benefit from it.

Of course, there is always 
room for improvement 
and I have many ideas for 
future versions of my glove; 
I would perhaps exchange 
the metal ring touch points

for a conductive fabric 
to make it look more like 
and ordinary glove and 
have the possibility to 
make it wireless because 
nowadays many things are 
wireless. If I was to change 
my game, I could do any 
game I wanted now that I 
have everything working, 
maybe I could even create 
that 3D car game idea I 
itched on with from the 
beginning and see how that 
worked.

But, overall I am really 
happy with the way I 
progressed through this 
module, as it was my last 
project I wanted to do 
something beyond my 
previous skills set to help 
me get better and I believe 
that I have gained a lot 

more skills that will benefit 
me in the future because 
the more skills I have 
under my belt the better, 
Unity, C# and Arduino 
have been a difficult 
learning curve at times 
but, in the end, beneficial 
to my independent 
learning within this final 
project. 
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