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INTRODUCTION

For my personal final project | was in two minds
whether or not | 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 | haven't yet used in this
final year.

| would like to achieve many things with this project,
with it being my last. | would like to implement what

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



INITIAL IDEAS
L

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

2.

My second idea was

to create a game. This
game would either be
3D or 2D. | 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.

| this would prove to
difficult due to the
timescale | would opt for
a 2D game, possibly a
platformer. | like the idea
of incorporating Arduino
motion controls into this
project also.

3.

The third idea | have in
mind would be projection
mapping; | have never
created something to
do with this technology
so it would be fun to

do something like that. |
would develop it further
if this was to be chosen
as | don't really have any
ideas of what i would
project yet.



CHOSEN IDEA

—4

~
PROBLEM / OPPORTUNITY

Many people play video games today.
The game pad controllers are proven
to cause cramp and this can lead to
Arthritis. Not only that but people with
developed Arthritis struggle to
exercise daily. The opportunity | see is
to create a game controller & a game
that is fun to play but also helps
exercise finger movement effectively.

INNOVATION

This is innovative because there isn't
really a game controller that helps
Arthritis. There are motion controls
but that is for full body movement, |
am focusing on the joints of the hands
for my project.

SCOPE / AUDIENCE

The project would be aimed at people
with Arthritis primarily, who struggle
with movement in their hands and
also if that user likes playing video
games. However this could be used
for any casual gamer as a new way to
interact with a game.

VALVUE

The value would be for the Arthritis
sufferers, they can exercise their
joints without the need of excessive-
ness, this would be casual exercise
that focuses just on their finger mus-
cles. This could also prove a value to
gamers who experience cramp when
using a standard game pad, as this is
a lot more natural type of controller.

TECHNOLOGY

I will be using Arduino to create the
game controller then hopefully Unity
3D to develop the game once the
controller is built. There may be the
implementation of AppleScript as this
is used to "talk’ to my laptop through
Arduino and Unity so the game
controller controls the object/
character in the game.

VISION

My vision is to create a game
controller that users can benefit from
as it reduces the amount of pain in
the finger/ hand joints. | will also
create a game that is fun to play so it
would feel like the user is not really
exercising, rather enjoying as casual
past time.




VISION

"1 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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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
mMmeans 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

iNn 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_ywoy jpog
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MOTION CONTROLS
IN HEALTH

The more | look into motion
controls; | find a greater
need for this type of
interaction. | have found
that motion controls can
help people with joint pain,
help them exercise muscles
in a pain free way. | 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.

11



MOTION CONTROLS

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

| 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 | have been looking at.
This sensor is inexpensive
costing only £2.50. This
dllows detection from
objects in front of it. It is 4
pinned with GND, Sv, Out
and EN. It also has an on-
board LED, which is always
useful, as | 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 @
game controller.




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 | 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 | 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://sl134.photobucket.
com/user/onlyforever702/
media/Arduino/
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HAND MOVEMENT

As | look into motion
controls further, | 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.

| 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 | 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.

Imoge:

http://www.handsurgery.
com.sg/wordpress/wp-
content/uploads/2011/01/
hand_Movementl jpg

FOREARM

Fronation

Supination

Extension

Flexion

Abduction

FINGER .
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EXERCISE YOUR
FINGERS

Thumb Touch

This exercise helps
increase the range of
motion in your thumis,
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
thumibo touch could single @
different control within the
game.

Hold your hand out in front
of you, with your wrist
straight. Gently touch your
thumib 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/lmages/ Thumb %20
arthritis’%20exercises_
tcm28-181399. pdf

15



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 | 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 O-9The
user presses the program
button and a numbered
button to input commands,
such as changing the
firing rate of the Aand 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.

Imoge:

http://upload.wikimediai.
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 @
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.

Imoges;

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

Looking over my initial
research of how the
controller could work,

| am pleased with the
progress | have made. |
have identified that | 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, | 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 | will take
are to look at the game
type and style | want to
put forward in my project.

18



DIFFERENCE
BETWEEN 2D & 3D

Modern video games come
iNn Many varieties now. The
major differences include
2D and 3D games. Many
contemporary games
focus on advanced 3D
grapnhics, 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).

http://dbtigsource.
com/screenshot/
image/1782/original/
limbo2.jpg

https://www.
bing.com/images/

= search?g=call%c0

of%20duty %20
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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 | may opt for a 2D
game due to the timescale
| 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 | feel like 2D is the way
forward because it is a lot
more ‘casual’.

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. | am willing
to change this to motion if
possible.

20



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. | 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, |
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 | will try to avoid
this at all timesl!

21



COMPETITOR
ANALYSIS

Don't Crashl

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 venhicles

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
Crashis a simple game
with not much narrative
but works really well, | was
intrigued by the graphic
style of the game as it is
low poly, and this is what i
think | may look into doing
with my game.

http://cdn.marketplaceimages.windowsphone.
com/v8/images/8e6f8aB3-ff78-48fb-83a3-
a/3534a8bbcc?image Type=ws_icon_large
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COMPETITOR
ANALYSIS

PAKO

This games tag line “Closed
area. No Escape. How

long would you last?” says
it all really, itis 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

| like but also this low poly
look that | 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.

http://www.gamezebo.com/wp-content/
uploads/2014/08/screenll36x1136144 jpeg
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COMPETITOR
ANALYSIS

RAYMAN JUNGLE RUN

Rayman is a legendary
gaming icon, and as @
Platforming hero to many

| was wanting to look into
how the latest game stacks
up on Mmobile, like the other
games, this is again mobile.
No games | 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 | want
to try steer clear of this.
The Platformer is 2D, the
simplest way of having an
action game. | think this
really works and like the
other games | will have to
see what they offer and
mMmake my project stand out.

o) XBOX

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

24



VIDEO GAMES AS AN
ART FORM

When | think of games, |
don't just think about the
story and game mechanics,
| 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 artis
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; | 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 artin

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 | 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?g=ele-
gy+of+a+dead+world&a-
FORM=HDRSC2
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THE STYLE OF "LOW
POLY"

| 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 | want
it to look retro but with a
modern twist, | feel like this
games design could really
work.

Various images from
Google Images.
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MOOD BOARD

LOW POLY DESIGN

27
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EXPERIMENTING
WITH LOW POLY

Creating a low poly design
in Cinema 4D.

| 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!

| 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 | want | think
| am going to go down

the 2D platformer route.

| would love to do a 3D
game but | think creating
a controller as well as a
3D would be too much
and | would not get it
finished, | need to use my
time effectively and | feel
if I polish a 2D game to a
high enough standard | will
be really happy with the

results.

Low poly design is the style
| am going to take for my
game as | think that would
really make my game
stand out as there are not
many of these style games.

| need to develop my game
ideas so it can be fun to

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

29
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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
pboth 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.

35



STORY BOARD

l JOINTS ARE A PAIN! x

Duncan is going to look after his All of a sudden Duncan’s Arthritis
grandson James for the day, he is pain kicks in, he cant use the
really excited! controller!

Duncan's hand is in so much pain, he ...he gets upset because he cant
tries To ease the pain with simple spend time with James due to his
movements.... bad joints.

Duncan wishes there was an easier
way for him to play with a controller...




INTERVIEW WITH MY
GRANDAD

Hi Steven what would you like to know?

What does Arthritis feel like in your hand?

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.

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 | help you?

When you told me about a glove that can help with Arthritis | was very taken on
board by the ideq, 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.
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CONCLUSION OF
SECTION

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

| need to create a fun
game, not an educational
one because no one likes
them as they are boring
and quite ‘single pathed'. |
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. |

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

Then, once | have a stable
enough build | will take

my attention to the glove
controller.






PLATFORM GAME

From my initial ideas i

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

The style of game | have
adlready 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 |
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. | need to sketch out
my ideas in order to make
my ideas come to life.



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 | imagine
the low poly look even
though you cant really see
it here in skeleton form.

COLLECTARLES

* &

ENEMITES

5

(A

SCENERY
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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 lllustrator) But
this is how | imagine him to
look.
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CONCLUSION OF
SECTION

| have sketched out what

| want in my game and
have identified the style |
want to use. The narrative
that my game will follow

is there and | have made
those sketches into vector
images that | can now use
in Unity as a texture | feel
like | have the basic objects
to create alevel. Later on |
might decide to add other
elements to my game for a
little more complexity but
for now | am ready to get
stuck into Unity and create
my game.
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GETTING STARTED
WITH UNITY

| will create my game

first, and then focus my
attention on the controller
after. The first thing |

need to dois create a
new project in Unity, then
import my hand drawn
vector graphics as a sprite
sheet so | have them as
assets in Unity.

When | have imported

the sprite sheet, | 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. | could
have imported each
graphic as a separate
sprite but this will increase
the load time of the game
which is not what | want.

This is the simplest way.

Sprite Editor

= | © Inspactor i

o [scenery-01 | Clstatic =
Tag | unagged 4 | Layer Defaul i
¥~ Transform o
Position Xo ¥io ‘20
Rotation X 0 iyl lzle
Scale X 4.38946 ¥ 2.235172 2 1
v . [ sprite Rene o,
Sprite [Elsky e
Color A
Material @Sprives-Defauk | @

Sorting Layer Default
Order in Layer ]

er-03  eamh-03-02 scenery-01

[ Add Component I
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GAME DEVELOPMENT

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

As | place them i need

to sort out my layers so
that no every object is the
same, | 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 | can then
start coding.

| also need to lock the
background (sky) so that
this cannot be moved if |
accidently click on it when

editing the game world.
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GAME DEVELOPMENT

When | imported my
assets the platform
ground had many sizes, |
want to combine some of
my sprites together and
create a prefab. Prefabs
are new game objects that
| 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 | come to
duplicate the platform.

Once this prefab was
created, | 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.

Snap settings

5]

[ Snap All Axes | X | Y | z

Assers « Prefabs « Tiles




GAME DEVELOPMENT

Like with the earth prefab

| have just created, |
assembled the player
character together and
selected all parts and
created a new game object
called player, | 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.

Thisis all | need yet for a
very basic level design. The
sceneissetup solgeta
feel of how it will look. The
first game element | will
focus on next are making
the platforms move.

:ﬂ: | ®8Center | & Local

Assets - Textures

/ B
-

character-03

frontarm

head

left foat

right oot

back arm

body

- f"%
-
-

earth-03-02

scenery-01
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GAME DEVELOPMENT

- MOVING
PLATFORMS

For my moving platforms
to work, | 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 | will be
able to be the exact path
of my platform in the scene

builder window.

g PathDefinition.cs

No selection

1 using System;
using System.Collections.Generic;
using UnityEngine;
using System.Collections;

public class PathDefinition : MonoBehaviour

2
3
4
5 using System.Ling;
6
7
8

public Transform[] Points;
public IEnumerator<Transform> GetPathEnumerator()

if (Points == null || Points.Length < 1)
yield break;

var direction = 1;
var index = @;
while (true) {
yield return Points[index];

if(Points.Length == 1)
continue;

if (index <= 0)
direction = 1;

else if (index >= Points.Length - 1)
direction = -1;

index = index + direction;

b
public void OnDrawGizmos()

if (Points == null || Points.Length < 2)
return;

var points = Points.Where(t => t != null).ToList();
if (points.Count < 2)
return;

for (var 1 = 1; i < points.Count; i++)
{

Gizmos.DrawLine(points[i — 1].position, points[i]

.position);
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GAME DEVELOPMENT

- MOVING
PLATFORMS

Once that code has been
implemented, | created a
new game object called
“Platform Path 17, its child
objects are “start”, 'mid”
and “end”, these are each

other points for the moving

platform to follow. On the
parent object, | add the
Path Definition script to it
and here | added the start,
mid and end objects to the
elements.

“ Laveli.unity - ParsonalProject2Game - PC, Mag & Linux Standalone
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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
| need for my game.

| 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 fregquency.

!g!!!!!!yyCbnhuﬂefPamnuﬂemEDss x 1{Ekxﬂnikx3hﬂn2Dsw 9-1ﬂ.IIIIIIIIIIIIIIIIIIIIIII

| ControllerParameters2D » No selection
1 using UnityEngine;
Z ysing System.Collections;

3

4 [Serializablel
5 public class ControllerParameters2D

64

public enum JumpBehavior
CanJumpOnGround,
CanJumpAnywhere,
CantJump

public Vector2 MaxVelecity = new Vector2 (float.MaxValue, fleat.MaxValue);

[Range(d, 2a}]
public float SlopeLimit = 30;

public float Gravity = —257;
public JumpBehavior JumpRestrictions;

public float JumpFreguency = ,25f;3|
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GAME DEVELOPMENT

- CHARACTER
CONTROLLER

| 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.

jc&mmh?am Hers20 s % 7 ControllerState2D cs.

[d ControllerState2D » 7] ToString ()

I using UnityEngine;

2 ysing System.Collections;

3

4 public class ControllerState2D

514

6 public boel IsCellidingRight { get; set; }
T public bool IsCollidingLeft { get; set; }
8 public boel IsCollidingAbove { get; set; }
8 public bool IsCollidingBelow { get; set; }
10 public bool IsMovingDownSlope { get; set; }
1 public boel IsMovingUpSlope { get; set; }

o e —

12 public bool IsGrounded { get { return IsCollidingBelow; } }

13 public fleat SlopeAngle { get; set; }

15 public bool HasCollisions { get { return IsCollidingRight || IsCollidingLeft || IsCollidingAbove || IsCollidingBelow; } }

16

17 public void Reset()

18 {

19 IsMovingUpSlope =

20 IsMovingDownSlope =

21 IsCollidingleft =

22 IsCollidingRight =

23 IsCollidingAbove =

24 IsCollidingBelow = false;
25

26 SlopeAngle = @;

27 }

28

29 public override string ToString ()
30

31 return string.Format (

32 "[Controller: r:{@} L:{1} a:{2} b:{3} down-slope:{4}, up-slope:{5}, angle:{6})",
33 IsCollidingRight,

34 IsCollidinglLeft,

35 IsCollidingAbove,

36 IsCollidingBelow,

ar IsMovingDownSlope,

38 IsMovingUpSlope,

39 SlopeAngle);

40 }

4

42

43}
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GAME DEVELOPMENT

- CHARACTER
CONTROLLER

The main character | T —) (e D — |

controller code (pgrt ]_) [E CharacterGontroller2D » No selection
. 1 using UnityEngine;
Th|S 1S Where Q” Of my 2 using System.Collections;
3
public feels for the p|gyer 4 public class CharacterController2h : MonoBehaviour
59
i i 5 private canst float SkinWidth = .@2f;
\A/”l t)€3 Cj€3f|r7E9(j. 7 private const int TotalHorizentalRays = 8;
8 private const int TotalVerticalRays = 4;
]
By StUbbing Out my ClOSS@S 1:3 private static readonly float SlopeLimitTangant = Mathf.Tan (75f * Mathf.Deg2Rad);
12 public LayerMask PlatformMask;
| am C]k)|63 t() see \A/fﬁ(]t l 13 public ControllerParameters2D DefaultParameters;
. 14
FWGEEECj -t() SO |C]t€3f~ on | \A/”l 15 public ControllerState2D State { get; private set; }
16
be able to create player 17 public void Awake()
18 {
movement as the player O
20
class evokes the character 21 public void AddForce(Vector2 force)
22 {
controller 2D class. n O
25 public void SetForce(Vector? force)
2% {
27 }
28
28 public void SetHorizontalFerce(float x)
a0
31 }
32
kel public void SetVerticalForce(float y)
34 {
35 }
36
37 public void Jump()
38 {
ag }
40
M public void LateUpdate()
42 {
43 }
4d
45 private void Move(Vector2 deltaMovement)
48 {
2 8 52

48 private void HandlePlatforms(}




GAME DEVELOPMENT

- CHARACTER
CONTROLLER

Character controller 2D T — e — —

[# CharacterController2D = Mo selection

code (part 2). w

33 public void SetVerticalForce(float y)

34 {

35 }

38

a7 public void Jump()

38 1

39 }

a0

41 public void LateUpdate()

42 {

43 }

a4

45 private void Move(Vector2 deltaMovement)

48 {

47 }

48

43 private void HandlePlatforms()

50

5 }

52

53 private void CalculateRayOrigins()

54 {

55 ¥

56

57 private void MoveHorizontally(ref Vector2 deltaMovement)
58

59 1

80

61 private void MoveVertically(ref Vector2 deltaMovement)
62 {

63 }

64

65 private void HandleVerticalSlope(ref Vector2 deltaMovement)
86 {

67 }

&8

=] private void HandleHorizontalSlope(ref Vector2 deltaMovement, float angle, bool isGoingRight)
70 {

7 3

72

73 public void OnTriggerEnter2D(Collider2D other)
74 {

75 }

78

i public void OnTriggerExit2D(Collider2D other)
78 g

) }

80 } == 53




GAME DEVELOPMENT

- CHARACTER
CONTROLLER

Back in Unity | 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 | can easily
modify my characters
jump and gravity behavior
from inside the inspector
window.

< Levell.unity - PersonalProject2Game - PC, Mac & Linux Standalone

warning C50414: The private field 'Chas
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GAME DEVELOPMENT

- CHARACTER
CONTROLLER

| 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, |
create this new layer and
call it 'Platforms’.

« Leve[.unity - PersonalProject?Game - PC, Mac & Linux Standalone

but its value |5 never used

,39) warning CS0414: The private field ' Chas

S1)



GAME DEVELOPMENT

- CHARACTER
CONTROLLER

When | select the player |
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 | changed
my platform mask to the
new ‘Platforms’ layer | just

created.

< Levell.unity - PersonalProject2Game - PC, Mac & Linux Standalone

warning CS0414: The private field 'Cha:
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GAME DEVELOPMENT

- CHARACTER
CONTROLLER

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

| do this because as | 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.

< Levell.unity - PersonalProject2Game - PC, Mac & Linux Standalone

is assigned but its value is never used
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GAME DEVELOPMENT

- CHARACTER
CONTROLLER

s L J 4 Leveli.unity - PersonalProject2Game - PC, Mac & Linux Standalone
Eel <+ EE3ECA

' Hierarchy

| sort the platforms on the

‘Platforms’ layer and add [T [T

i © inspector

H H Ceam=| @R 1} - - - :
a box collider to them, this S ! O
. . » 1 Earth Full
box collider is what the t ===
player will interact with in 'E:"""“::.‘“ - b — WZ
. 2 Color ] l
the world to determine e PR 0 A Crr=
. round Ful - : : ing Layer
whether to stand on it ¥ crosnaral e el
i sty ¥ i [ Box Collider 2D
as at the moment the :’;;’i.".gﬂ,.":::}{ e S ! - %&mmzwl!éﬁ
. . » Earth Cround Mid -, : ‘
platforms are just graphics, s el | . | ¥z

» Earth Ground Small ] e
X188 |¥/183

they don't actually do
anything.

earth spikes
earth spikes
arass

Add Component [

g

Clear | Collapse | Clear on May | frrar Paute |

A Assets [Code/CharacierCantroller (hesi 10,39): warning C504 14: The private fleld ~CharacterControler 2D SlopUimitTangent’ Is assigned but lis value 15 never used

assets /Code/CharacterContraller2D.cs(10,39) warning CS0414: The privare flald ' CharacterController2D SlopLimitTangent’ is assigned but its value is never used
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GAME DEVELOPMENT

- CHARACTER
CONTROLLER

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

Y . T —— AL Des ) Papres

[E| Player » No selection

1 using UnityEngine;

2 using System.Collections;

3

4 fublic class Player : MonoBehaviour

5

8 private bool _isFacingRight;

7 private CharacterController2D _controller;

8 private fleat _normalizedHorizontalSpeed;

B

10 public float MaxSpeed;

1 public float SpeedAccelerationOnGround = 107;

12 public float SpeedAccelerationInAir = 5f;

13

14 public void Start()

15 {

16 _controller = GetComponent<CharacterController2D> ();
17 : sform. localScale.x > 0;
18 3} | CharacterController2D _controller

19

20 public void Update()

21 {

22 HandleInput();

23

24 var movementFactor = _controller.State.IsGrounded 7 SpeedAccelerationOnGround : SpeedAccelerationInAir;
25 _controller.SetHorizontalForce(Mathf.Lerp(_controller.Velocity.x, _normalizedHorizontalSpeed = MaxSpeed, Time.deltaTime * movementFactor));
26 }

27

28 private void HandleInput()

29

30 if (Input.GetKey (KeyCode.D)) {

a _normalizedHorizontalSpeed = 1;

32 if (!_isFacingRight)

33 Flip ();

34 } else if (Input.GetKey (KeyCode.A)) {

35 _normalizedHorizontalSpeed = -1;

38 if (!_isFacingRight)

37 Flip ();

38 } else {

39 _normalizedHorizontalSpeed = 0;

40 }

41

42 if (_controller.CanJump &% Input.GetKeyDown (KeyCode.Space))
43 {

44 _controller.Jump ();

45 }

46 }
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GAME DEVELOPMENT

- CHARACTER
CONTROLLER

(pOrt 2) iS ShOWiﬂg the lﬂlpl 7 private CharacterController2d _controller;
. B private float _normalizedHorizontalSpeed:
method, so the player will R
flip left or right depending D Il et
on which input has been i puic void start()
pressed by the user. E S s T 1
18 }
18

20 public void Update()

{
22 HandleInput();

23

24 var movementFactor = _controller.State.IsGrounded ? SpeedAccelerationOnGround : SpeedAccelerationInAir;
25 _controller.SetHorizontalForce(Mathf.Lerp(_controller.Velocity.x, _normalizedHorizontalSpeed = MaxSpeed, Time.deltaTime % movementFactor));
26 }

a7

28 private void HandleInput()

28 {

30 if (Input.GetKey (KeyCode.D)) {

31 _normalizedHorizontalSpeed = 1;

32 if (!_isFacingRight)

a3 Flip ();

34 } else if (Input.GetKey (KeyCode.A)) {

35 _normalizedHorizontalSpeed = -1;

36 if (!_isFacingRight)

ar Flip ();

38 } else {

a9 _normalizedHorizontalSpeed = @;

40 }

41

42 if (_controller.CanJump & Input.GetKeyDown (KeyCode,Space))
43 {

44 _controller.Jump ();

45 }

46 ¥

47

48 private void Flip()

49 {

50 transform,localScale = new Vector3 (-transform.localScale,x, transform,localScale.y, transform,localScale.z);
51 _isFacingRight = transform. localScale.x = @;

52 H

53 }

54

[JEmors  []Tasks | | Application Output
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GAME DEVELOPMENT

- CHARACTER
CONTROLLER

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

Now that | 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.




GAME DEVELOPMENT

- CHARACTER
CONTROLLER

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

In the move

horizontally class in the
CharacterController2D
script | add code to allow
me to do this. (Part 1)

grh ller2D.cs QymarauterConlrollerZD,ce X )
[3 CharacterController2D » ] Awake () g_‘
119 §'
120 _raycastToplLeft = _transform.position + new Vector3(center.x — size.x + SkinWidth, center.y + size.y — SkinWidth);
121 _raycastBottomRight = _transform.position + new Vector3(center.x + size.x - SkinWidth, center.y - size.y + SkinWidth)}; -
122 _raycastBottomLeft = _transform.position + new Vector3(center.x - size.x + SkinWidth, center.y - size.y + SkinWidth); E
123
124 | %
125/ s
126 private void MoveHorizontally(ref Vector2 deltaMovement)
127
128| var isGoingRight = deltaMovement.x > @;
129 var rayDistance = Mathf.Abs({deltaMovement.x) + SkinWidth;
130 var rayDirection = isGoingRight ? VectorZ.right : -Vector2.right; g
131 var rayOrigin = isGoingRight ? _raycastBottomRight : _raycastBottomLeft; §
13z2|
133 Eor (var 1 = 8; 1 < TotalHorizontalRays; i++) o
134 =
135 var rayVector = new Vector2(rayOrigin.x, rayOrigin.y + (i * _verticalDistanceBetweenRays)); 3
136 Debug.DrawRay(rayVector, rayDirection * rayDistance, Color.red); a
137
138 var rayCastHit = Physics2D.Raycast(rayVector, rayDirection, rayDistance, PlatformMask); =
139 if (!rayCastHit) B
140 continue; 5
141
142 if (i == @ && HandleHorizontalSlope(ref deltaMovement, Vector2.Angle(rayCastHit.normal, VectorZ.up), isGoingRight))
143 | break;
144 |
145 deltaMovement.x = rayCastHit.point.x - rayVector.x;
148 rayDistance ;o erttantLx);
1471 RaycastHit2D rayCastHit
148 if (isGoingRight)
148 {
150 | deltaMovement.x —= SkinWidth;
151 State.IsCollidingRight = true;
152 }
153| else
154 {
155 deltaMovement.x += SkinWidth;
156 | State.IsCollidinglLeft = true;
157| }
158
159 if (rayDistance < SkinwWidth + .0001f)
160 break;
181 }
182}
163
164 Erivate void MoveVertically(ref Vector2 deltaMovement)
165
166/
167, %

[]Tasks  Application Output
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GAME DEVELOPMENT

- CHARACTER
CONTROLLER

A continuation (Part 2) of
the CharacterController2D
script to make the player

move around the world.

D.cs @]l" D.cs

' [ CharacterController2d » [T} Awake ()

104
105

_velocity.x = Mathf.Min (_velocity.x, Parameters.MaxVelocity.x
_velocity.y = Mathf.Min (_velocity.y, Parameters.MaxVelocity.y

if (State.IsMovingUpSlope)

¥
private
}
private

var
var

_velocity.y = 6;

void HandlePlatforms()

void CalculateRayOrigins()

size = new Vector2(_boxCollider.size.x * Mathf.Abs(_localScale.x), _boxCollider.size.y % Mathf.Abs(_localScale.y)) / 2;

center = new Vector2(_boxCollider.center.x * _localScale.x, _boxCollider.center.y * _localScale.y);

_raycastTopLeft = _transform.position + new Vector3(center.x - size.x + SkinWidth, center.y + size.y - SkinWidth);
_raycastBottomRight = _transform.position + new Vector3(center.x + size.x - SkinWidth, center.y - size.y + SkinWidth);
_raycastBottomLeft = _transform.position + new Vector3{center.x - size.x + SkinWidth, center.y - size.y + SkinWidth);

private

void MoveHorizontallylref Vector2 deltaMovement)

isGoingRight = deltaMovement.x = @;

rayDistance = Mathf.Abs(deltaMovement.x) + SkinWidth;

rayDirection = isGoingRight ? Vector2.right : —Vector2.right;

rayOrigin = i~ et ycastBottomRight : _raycastBottomLeft;
bool isGoingRight

(var i = 0; i < TotalHorizontalRays; i++)

var rayVector = new Vector2(rayOrigin.x, rayOrigin.y + (i * _werticalDistanceBetweenRays));
Debug.DrawRay(rayVector, rayDirection * rayDistance, Color.red);

var rayCastHit = Physics2D.Raycast(rayVector, rayDirection, rayDistance, PlatformMask);
if (!rayCastHit)
continue;

if {1 == 0 && HandleHorizontalSlope(ref deltaMovement, Vector2.Angle(rayCastHit.normal, Vector2.up), isGoingRight))
break;

deltaMovement.x = rayCastHit.point.x - rayVector.x;
rayDistance = Mathf.Abs(deltaMovement.x);

if (isGoingRight)
{

seedoid | | xogjooy

sisapunl  eupno wawnoog [
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GAME DEVELOPMENT

- CHARACTER
CONTROLLER

Part 3 of the code. U crcterconmotezoes 5 onaceroenvoteoes < WL .
| CharacterController2D » [} Awake () E

7 ¥
723 H
73| public void LateUpdate() .
7 { =
75| Move(Velocity * Time.deltaTime); 2
. ¥ g
77| 2
78| private void Move(Vector2 deltaMovement) =
79|
80| var wasGrounded = State.IsCollidingBelow;
81| State.Reset();
i £
83 if (HandleCollisions) E
84 { 3
85 HandlePlatforms(); g
85 CalculateRayOrigins(); s
) 3
88| it (deltaMovement.y < @ &5 wasGrounded)
89. HandelVerticalSlope(ref deltaMovement); =
90| s
o1 if (Mathf.Abs(deltaMovement.x) > .GR1F) 2
g2 MoveHorizontally(raf deltaMovement); g
93
94 MoveVertically(ref deltaMovement);
95 ¢
=
97| _transform.Translate (deltaMovement, Space.World);
aal ittty hlvacr Bl
gal Vectorz deltaMovement ‘
100/

101 | if (Time.deltaTime > @)

102 _velocity = deltaMovement / Time.deltaTime;

103

104 _velocity.x = Mathf.Min (_velocity.x, Parameters.MaxVelocity.x);

105 _velocity.y = Mathf.Min (_velocity.y, Parameters.MaxVelocity.y);

106

107| if (State.IsMovingUpSlope)

108 _velocity.y = 8

a3}

110

11| private void HandlePlatforms()

12| {

1n3 3}

114

115/ private void CalculateRayOrigins()

16| {

nr var size = new Vector2(_boxCollider.size.x * Mathf.Abs(_localScale.x), _boxCollider.size.y * Mathf.Abs(_localScale.y)) / 2;
118 var center = new Vector2(_boxCollider.center.x % _localScale.x, _boxCollider.center.y = _localScale.y);
i18

[(1Tasks | Application Output
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GAME DEVELOPMENT

- CHARACTER
CONTROLLER

When | hit play back in
Unity | am able to move
left and right around the
world, which is what | want

the inputs to do.

© Levell.unity - PersonalProject2Game - PC, Mac & Linux Standalone
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GAME DEVELOPMENT

- CHARACTER
CONTROLLER

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

«t Level.unity - PersonalProject2Game - PC, Mac & Linux Standalone
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GAME DEVELOPMENT

- CHARACTER
CONTROLLER

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

pointed me to the problem.

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

0 crarscrcontoterzn s

BT-’“

Controller2D.cs x

[d CharacterController2D » [ Awake ()

23
24
25
26
27
28
29
a0
31

32
33

a4

Private Vertors _localscdle;
private BoxCollider2D _boxCollider;
private ControllerParameters2D _overrideParameters;
private Vector3
_raycastTopLeft,
_raycastBottomRight,
_raycastBottomLeft;

private float
_verticalDistanceBetweenRays,
_horizontalDistanceBetweenRays;

3

public void Awake()
{

HandleCollisions = true;

State = new ControllerState2D();

_transform = transform;

_localScale = transfTorm. localScale;
_boxCollider = GetComponent<BoxCollider2D=();

bob B WD WW

Field "CharacterController2D._overrideParameters' is never assigned to, and will always have its default value null

The private field "Ck M. ler2D._ray Topleft' is assigned but its value is never used

The private field 'CharacterController2D._horizontalDistanceBetweenRays' is assigned but its value is never useg

var colliderWidth = _boxCollider.size.x * Mathf.Abs(transform.localScale.x) - (2 * SkinWidth);
_horizontalDistanceBetweenRays = colliderWidth / (TotalVerticalRays - 1);

var colliderHeight = _boxCollider.size, PUbLic sealed struct Single : Lygeate,y) — (2 % SkinWidth);

_verticalDistanceBetweenRays = collider

System.IComparable<float>,
System.IEquatable=float=,

s - 1);

be System.IFormattable,
System.IConvertible,

public void AddForce(Vector2 farce)
1{

System.IComparable,
System.ValueType

_velocity = force;

public void SetForce(Vector2 farce)

_velocity += force;

public void SetHorizontalForce(float x)
{

_velocity.x = x;

public void SetVeticalForce(float y)
{

_velocity.y = y;

public woid Jump()

—

_ | Application Output

[] Tasks

sso unl  eupngwewnsogl  sewedoid|  xoqooy

67



GAME DEVELOPMENT
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Testing the game back

in Unity in the same
position, as before, when |
move towards the raised
platform, the player
collides with it and can

go no further past it that
means that the fix | just did

is Workingl

< Level unity - PersonalProject?Game - PG, Mac & Linux Standalone
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- CHARACTER
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| now need to make the
character able to move
vertically. In the ‘move
vertically’ class | add similar
code the horizontal class
just change some of it so
the movement is on the Y

axis.

CharacterController2D.cs @ /' CharacterGontroller2D.cs ®

(3 CharacterController2D » No selection

186} private void MoveVertically(ref Vector2 deltaMovement)

187|

168 var isGoingUp = deltaMovement.y > 0;

189} var rayDistance = Mathf.Abs(deltaMovement.y) + SkinWidth;

170§ var rayDirection = isGoingUp 7 Vector2.up : =Vector2.up;

171 var rayOrigin = isGoingUp ? _raycastTopLeft : _raycastBottomLeft;
172}

173l rayOrigin.x += deltaMovement.x;

174}

175} var standingOnDistance = fleat,MaxValue;

176} for (var L = 8; 1 = TotalVerticalRays; i++)

w7 i

178] var rayVector = new Vector2{rayOrigin.x + (i = _horizontalDistanceBetweenRays), rayOrigin.y);
174} Debug.DrawRay(rayVector, rayDirection * rayDistance, Color.red);
180

181 var raycastHit = Physics2D.Raycast(rayVector, rayDirection, rayDistance, PlatformMask);
182} if (!raycastHit)

183} continue;

184/

185) if (!isGoingUp)

186; {

187) var verticalDistanceToHit = _transform.position.y - raycastHit.point.y;
188| if (verticalDistanceToHit < standingOnDistance)

189} {

1804 standingOnDistance = verticalDistanceToHit;

191} StandingOn = raycastHit.collider.gameObject;

182} }

103 }

184}

185} deltaMovement.y = raycastHit.point.y — rayVector.y;

186 rayDistance = Mathf.Abs(deltaMovement.y);

197

158 if (isGoingUp)

RECH {

200} deltaMovement.y -= SkinWidth;

201 State.IsCollidingAbove = true;

2028

2091 else

2041

205§ deltaMovement.y += SkinWidth;

206} State.IsCollidingBelow = true;

207) T

208

209, if {!isGoingUp && deltaMovement.y > ,08017)

210} State.IsMovingUpSlope = true;

21

212} if (rayDistance < SkinWidth + .88217)

213 break;

214 1
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GAME DEVELOPMENT

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

ch 8/ c 2D.cs x

' [ CharacterGontrolier2D + [] LateUpdate ()

ﬂ

&7
58
58
60
a1
62
63
64
85
66
g7
68
65
7O
T
e
73
T4
k]
78
T
7B
72
80
o
a2
a3
84
a5
a8
&7
B8
a8
a0
L3
92
93
94
85
96
97
98
a8
100
10
102
103
104

public void SetForce(VectorZ force)
{

_velocity += force;

gubllc void SetHorizontalForce(float x)

_velocity.x = x;

public void SetVeticalForce(float y)
i

_velocity.y = y;

public void Jump()

)

public void LateUpdate()

s _velocity.y += Parameters.Gravity = Time.deltaTime;|
Move(Velocity = Time.deltaTime);

grivate woid Move(Vectar? deltaMovement)

var wasGrounded = State.IsCollidingBelow;
State.Reset();

if {HandleCollisiens)
{

HandlePlatforms();
CalculateRayOrigins();

if (deltaMovement.y < & && wasGrounded)
HandelVerticalSlope{ref deltaMovement);

if (Mathf.Abs(deltaMovement.x) > .08817)
MoveHorizontally{ref deltaMovement);

MoveVertically(ref deltaMovement);
¥

_transform.Translate (deltaMovement, Space.World);

if (Time.deltaTime > @)
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In the
‘ControllerParameters2D’
class | mplement 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.

Y -

D.cs © KBP‘MMIS&DH L ] e D.cs

[l ControllerParameters2D » No selection

5
& publ
74

1 using UnityEngine;
2 using System.Collections;
a

4 [System.Serializable]

ic class ControllerParameters2D
public enum JumpBehavior
CanJumpOnGround,
CanJumpAnywhere,
CantJump
public Vector2 MaxVelocity = new Vector2 (float.MaxValue, float.MaxValue);

[Range(@, 98)]
public float SlopeLimit = 38;

public float Gravity = -25f;
public JumpBehavior JumpRestrictions;
public float JumpFrequency = .257;

public float JumpMagnitude = 12;
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GAME DEVELOPMENT

- CHARACTER
CONTROLLER

In the jump mMmethod in the
CharacterController2D
script, this code | have
added will add force to
the player to be able to
perform a jump. | just
need to add the '_Jumpln’
parameter at the stat of
the script so it will compile

No errors.

-

CharacterController2D » [ LateUpdate {)

ar2D.cs 071“ D.cs Q(f.‘_ i ameters2D.cs

public void SetForce(Vector2 force)

_velocity += force;

public void SetHorizontalForce(float x)
{

_velocity.x = xj

}
public void SetVeticalForce(float y)
{

_velocity.y = y;

public void Jump()

1
AddForce(new Vector2(0, Parameters.lumpMagnitude));
_jumpIn = Parameters.lumpFrequency;

public void LateUpdate()

{
_jumpIn -= Time.deltaTime;
_velocity.y += Parameters.Gravity = Time.deltaTime;
Move(Velocity # Time.deltaTime);

}

private void Move(Vector2 deltaMovement)

var wasGrounded = State.IsCollidingBelow;
State.Reset();

if (HandleCollisions)
{

HandlePlatforms();
CalculateRayOrigins();

if (deltaMovement.y < @ && wasGrounded)
HandelVerticalSlope(ref deltaMovement);

if (Mathf.Abs(deltaMovement.x) > .001f)
MoveHorizontally(ref deltaMovement);

MoveVertically(ref deltaMovement);
+

_transform.Translate (deltaMovement, Space.World);
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Also in the FIY chaccterconolerzbes 6 ) Chasctrconiolezbes  © \ GontiolerParameters2besx U ——

[d CharacterGontroller2D » [[J] Candump » [ get

1 using UnityEngine;
ChOrOCterCOhtrO”er2D 2 using System.Collections;
. . 3
SCrlpt, | hOV@ Odded _Jump 4 public class CharacterController2D : MonoBehaviour
.. . 54
restrictions in so that the 6 private const float SkinWidth = .02f;
i 7 private const int TotalHorizontalRays = 8;
8 private const int TotalVerticalRays = 4;
character can only jump B -
10 rivate static readonly float SlopeLimitTangant = Mathf.Tan{75f % Mathf.Deg2Rad);
when on the ground, and n ¢ ? L
. . . . 12 public LayerMask PlatformMask;
ﬂOt N mld alr |I|(e a dOUble 13 public ControllerParameters2D DefaultParameters;
TA
i | 15 public ControllerState2D State { get; private set; }
Jump type meChODIC 16 public Vector2 Velocity { get { return _velocity; } }
1 17| blic bool CanJum
because my jump platform ol ¥ o
. . . 19 get
| will have in my game will 20 i
. 21 if (Parameters.JumpRestrictions == ControllerParameters2D.JumpBehavior.CanJumpAnywhere)
act as the double jump. 2 returt _jumpln <= ¢;
24 if (Parameters.JumpRestrictions == ControllerParameters2D.JumpBehavior.CanJumpOnGround)
25 return State.IsGrounded;|
26|
27| return false;
28 }
29 }
31 public bool HandleCollisions { get; set; }
32 public ControllerParameters2D Parameters { get { return _overrideParameters 77 DefaultParameters; } }
kic} public GameObject StandingOn { get; private set; }
34
35 private Vector2 _velocity;
36 private Transform _transform;
ar private Vector3 _localScale;
38 private BoxCollider2D _boxCollider;
a9 private ControllerParameters2D _overrideParameters;
40 private float _jumpIn;
41
42 private Vector3
43 _raycastTopLeft,
44 _raycastBottomRight,
45 _raycastBottonLeft;
46
47 private float
48 _verticalDistanceBetweenRays,
_| 48 horizontalDistanceBetweenRays:

~|Eors [|Tasks  Applit
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7 crancercomoteenos o ) crarac pes ® (@ n=__x U

|n Order for my plgyer to iﬂot;arachsrcmtmllerzo » £ HandelVerticalSiope (ref Vector2 deltaMovement)
232 break;
not get stuck or stutter on i } -
. 234 }
platforms as occasionally z2s
hl t t t | h 238 private void HandelVerticalSlope(ref Vector2 deltaMovement)
237
whnile tes |n8 ! ave 238 var center = (_raycastBottomLeft.x + _raycastBottomRight.x) / 2;
H H H 239 = -V Lup;
noticed slight glitches | have e R o
. 241 var slopeDistance = SlopeLimitTangant * (_raycastBottomRight.x - center);
Qdded a pL,Ib“C ClOSS to 242 var slopeRayVector = new Vector2(center, _raycastBottomLeft.y);
. 243
hondle Vert|CO| Slopes 244 Debug.DrawRay(slopeRayVector, direction * slopeDistance, Color.yellow);
245
246 var raycastHit = Physics2D.Raycast(slopeRayVector, direction, slopeDistance, PlatformMask);
247 if (!raycastHit)
. 248 return;
This code calculates the 249
. 250 var isMovingDownSlope = Mathf.Sign(raycastHit.normal.x) == Mathf.Sign(deltaMovement.x);
Qn8|e of the S|ope and if 251 if (!isMovingDownSlope)
252 return;
1 253
the plqtform IS Set Ot a 254 var angle = Vector2.Angle(raycastHit.normal, Vector2.up);
. . 255 if (Mathf.Abs(angle) < .@001T)
certain angle the gravity 256 return;
. 257
will slowly pull the player to 258 State. IsMov ingDownSlope = true;
259 State.SlopeAngle = angle; |
i 280 deltaMovement.y = raycastHit.point.y - slopeRayVector.y;
the ground smoothly, as if =
. . 262
the pleer wdas S||pp|ﬂ8_ 263 private bool HandleHorizontalSlope(ref Vector2 deltaMovement, float angle, bool isGoingRight)
264 {
265 return false;
266 ¥
267
268 public void OnTriggerEnter2D(Collider2D other)
269
270
27 }
272
273

274 public void OnTriggerExit2D(Collider2D other)
{
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In Unity, | place a platform
and stretch it slightly (note
| 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 | am after.

/ A

e
!
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GAME DEVELOPMENT

- CHARACTER
CONTROLLER

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

In the
CharacterController2D
script | 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

qir.

Ch Controller2D.cs e/ ch ontroller2D.cs ® PathDefirition ¢s x
& ¢ C ler2D » MNos
MEL if (Mathf.Abs(deltaMovement.x) > .001f) 1
113 MoveHorizontally{ref deltaMovement);
114
15 MoveVertically(ref deltaMovement);
116
117
118 _transform.Translate (deltaMovement, Space.World);
118
120
121
122 if (Time.deltaTime > @)
123 _velocity = deltaMovement / Time.deltaTime;
124
126 _velocity.x = Mathf.Min {_velocity.x, Parameters.MaxVelocity.x);
126 _velocity,y = Mathf.Min (_velocity.y, Parameters.MaxVelocity.y);
127
128 if (State.IsMovingUpSlope)
129 _velocity.y = 8;
130 }
131
132 private void HandlePlatforms()
133
134 if (StandingOn != null)
135 {
136 var newGlobalPlatformPoint = StandingOn.transform.TransformPoint(_activelocalPlatformPoint);
137 var moveBistance = newGlobalPlatformPoint - _activeGlobalPlatformPoint;
136
138 if (moveDistance != Vector3.zero)
140 transform. Translate (moveDistance, Space.World);
141
142 PlatformVelocity = (newGlobalPlatformPoint - _activeGlobalPlatformPoint) / Time.deltaTime;
143
144 else
145 PlatTormVelocity = Vector3.zero;
146
147 StandingOn = null;
148
149
150 private void CalculateRayOrigins()
151 {
152 var size = new Vector2(_boxCollider.size.x % Mathf.Abs(_localScale.x), _boxCollider.size.y % Mathf.Abs(_localScale.y)) / 2;
183 var center = new Vector2{_boxCollider.center.x * _localScale.x, _boxCollider.center.y * _localScale.y);
154
155 _raycastTopLeft = _transform,position + new Vector3(center.x - size.x + Skinwidth, center.y + size.y — Skinwidth);
156 _raycastBottomRight = _transform.position + new Vector3(center.x + size.x - SkinWidth, center.y - size.y + SkinWidth);
157 _raycastBottomLeft = _transform.position + new Vector3(center.x — size.x + SkinWidth, center.y - size.y + SkinWidth);
158
158
160

| Erors Tasks | Application Output
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WU cherscoroonmlerzocs o) rascerconiolees @ | ContolePareneteszos %\ panbefntoncs =

While standing on the T T——

plOtform thlS Code | hqve 122 MoveVertically(ref deltaMovement);
123 }

H H 124

Imp|emeﬂted will send 125 _transform.Translate (deltaMovement, Space.World);

. . . 126

messages within Unity 127
128

to make the p|oyerJump 129 if (Time.deltaTime > 0)

! 130 _velocity = deltaMovement / Time.deltaTime;

13

Speed Up or do WhOtever | 132 _velocity.x = Mathf.Min (_velocity.x, Parameters.MaxVelocity.x);

. 133 _velocity.y = Mathf.Min (_velocity.y, Parameters.MaxVelocity.y);

want It to. o
135 if (State.IsMovingUpSlope)
136 _velocity.y = @;
137
138 if (StandingOn != null)
139 £
140 _activeGlobalPlatformPoint = transform.position;
141 _activelocalPlatformPoint = StandingOn.transform.InverseTransformPoint(transform.position);
142
143 if (_lastStandingOn != StandingOn)
144 {
145 if (_lastStandingOn !'= null)
146 _lastStandingOn.SendMessage("ControllerExit20", this, SendMessageOptions.DontRequireReceiver);
147
148 StandingOn.SendMessage("ControllerEnter20", this, SendMessageOptions.DontRequireReceiver);
148 _lastStandingOn = StandingOn;
150
151 else if (StandingOn != null)
152 StandingOn.SendMessage("ControllerStay2D", this, SendMessageOptions.DontRequireReceiver);
153
154 else if (_lastStandingOn != null)
155
156 _lastStandingOn.SendMessage(" " ContrallerExit2D", this, SendMessagelptions.DontRequireReceiver);
157 _lastStandingOn = null;
158 }
159 }
160
161 private void HandlePlatforms()
162 {
163 if (5tandingOn != null)
164 {
185 var newGlobalPlatformPoint = StandingOn.transform.TransformPoint(_activeLocalPlatformPoint);
166 var moveDistance = newGlobalPlatformPoint - _activeGlobalPlatformPoint;
167
168 if (moveDistance != Vector3.zero)
168 transform.Translate(moveDistance, Space.World);
170
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| created a new c#f 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 | 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.

m.cr Controller2D.cs XTF‘ trollerP: D.cs *TPaihDeﬂniHon.ns

x 7.IumpPlaﬂnnn.ca

No selection

-

1 using UnityEngine;
2 using System.Collections;

4 public class JumpPlatform : MonoBehaviour
5
8 public float JumpMagnitude = 20;
7
8

public void ControllerEnter2D(CharacterController2D controller)
{

10 controller.SetVerticalForce(JumpMagnitude);

1

i2 }
ﬂ CharacterControlier20 cs L] ‘,“ lerP: D.cs td v\Fxlhlhl‘ui!hn.l:s x Y'\.Jmnp"' cs x T.oh D.cs X m i
Ch C 2D » L7 Correctt (ref Vecior2 deltaMe bool isRight) '
e ¥ |
178 else ‘
177 PlatformVelocity = Vector3.zero;
178 1
178 standingn = null; 1
180 :
181 :
1|2 private void CorrectHorizontalPlacement(ref Vector2 deltaMovement, bool isRight) i
183 {
184 var halfWidth = {_boxCollider.size.x * _localScale.x) / 27; |
185 var ray0rigin = isRight ? _raycastBottomRight : _raycastBottomLeft; i
185 |
187 if (isRight) ‘
188 ray0rigin.x —= (halfWwidth — SkinWidth); ]
189 else '
190 rayOrigin.x += (halfWidth — Skinwidth); |
191 i
192 var rayDirection = isRight ? Vector2.right : -Vector2.right;
193 var offset = @f; 1
104 I
185 for (var i = 1; 1 < TotalHorizontalRays = 1; i++)
196 1
197 var rayVector = new VectorZ(deltaMovement.x + ray0rigin.x, deltaMovement.y + rayOrigin.y + (i = _verticalDistanceBetweenRays)); 1
198
189
200 var raycastHit = Physics2D.Raycast(rayVector, rayDirection, halfwidth, PlatformMask);
201 if {!raycastHit)
202 continue:
203
204 offset = isRight ? ((raycastHit.point.x - _transform.position.x) - halfWidth) : (halfWidth - {_transform.position.x - raycastHit.po
205 ¥
208
207 deltaMovement.x += offset;
208
209
210 private void CalculateRayOrigins()
21 {
212 var size = new Vector2(_boxCollider.size.x * Mathf.Abs(_localScale.x), _boxCollider,size.y * Mathf.Abs(_localScale.y)) / 2;
213 var center = new Vector2(_bexCollider.center.x * _localScale.x, _boxCollider.center.y * _localScale.y);
214
M5 _raycastTopLeft = _transform,position + new Vector3(center.x — size.x + SkinWidth, center.y + size.y - SkinWidth);
216 _raycastBottomRight = _transform.position + new Vector3icenter.x + size.x - SkinWidth, center.y - size.y + SkinWidth);
217 _raycastBottomleft = _transform.position + new Vector3(center.x - size.x + SkinWidth, center.y - size.y + SkinWidth);
218
pal:]
220
221 private void MoveHorizontally(ref Vector2 deltaMovement)
292
223

var isGoingRight = deltaMovement.x > @;

[]Tasks | Application Output
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| 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 | create on the next

page).

CameraController.cs X

@ CameraController » No selection
1 using UnityEngine;
2 using System.Collections;
3
4 public class CameraController : MonoBehaviour
54
] public Transform Player;
7
8 public Vector2
g Margin,
10 Smoothing;
11
12 public BoxCollider2D Bounds;
13
14 private Vector3
15 _min,
16 _max;
17
18 public bool IsFollowing { get; set; }
19
20 public void Start()
21 {
22 _min = Bounds.bounds.min;
23 _max = Bounds,bounds,max;
24 IsFollowing = true;
25 1
26
27 public void Update()
28 {
29 var x = transform.position.x;
30 var y = transform.position.y;
K|
32 if (IsFollowing)
33 {
34 if (Mathf.Abs{x — Player.position.x) > Margin.x)
35 X = Mathf.Lerp(x, Player.position.x, Smoothing.x % Time.deltaTime);
38
37 if (Mathf.Abs(y — Player.position.y) > Margin.y)
38 y = Mathf.Lerp(y, Player.position.y, Smoothing.y * Time.deltaTime);
39 }
40
41 var cameraHalfwidth = camera.orthographicSize = ({float)Screen.width / Screen,height);
42
43 x = Mathf.Clamp (x, _min.x + cameraHalfWidth, _max.x - cameraHalfWidth);
44 y = Mathf.Clamp (y, _min.y + camera.orthographicSize, _max.y - camera.orthographicSize);
45
46 transform.position = new Vector3 (x, y, transform.position.z);
47 }
48 }
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Creating a bounding box
for the camera is pretty
straight forward, | 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.

3 + B

= Hierarchy.
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GAME DEVELOPMENT

- CAMERA
CONTROLLER

| need to make sure my
player does not collide with
this box collider, | 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.

| 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 |
also adjusted camera to
zoom into scene of game.
Because | have done this

the overall game
experience is coming
together nicely, it feels

responsive.

O BN S | H| [=acener| Siocl |

ﬂnl“ Collapss | Clear an Piay | frrar Pause.
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GAME DEVELOPMENT

- BACKGROUND
PARALLAX

For my game to have @
little more polish, | 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 | 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.

No selection

1 using UnityEngine;

2 using System.Collections:

3

4 public class BackgroundParallax : MonoBehaviour
54

8 public Transform[] Backgrounds;

7 public float ParallaxScale;

-] public float ParallaxReductionFactor;

] public float Smoothing;

1 private Vector3 _lastPosition;
13 public void start()
{

15 _lastPosition = transform.position;

8 public void Update()

24 var backgroundTargetPosition = Backgrounds[il.position.x + parallax * (i * ParallaxReductionFactor + 1);

brd new Vectord{backgroundTargetPosition, Backgrounds[i].position.y, Backgrounds[i].positien.z),

20 var parallax = (_lastPosition.x — transfom.pnsition.x) #* ParallaxScale;
21

22 for (var i = @; i < Backgrounds.Length; i++)

23

25 Backgrounds [i).position = Vector3.Lerp(
26 Backgrounds [i].position,

28 Smoothing * Time.deltaTime);

29 }

30

3 _lastPosition = transform.position;

az

33}
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PARALLAX

Back in Unity | 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, |

press play and the parallax

effect is working perfectly,
the mountains move the
slowest, where the trees

move ad lot faster when the

player moves.

+ Levell.unity - PersonalProject2Game - PC, Mac & Linux Standalona
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Sl b | S [ ]| eamer [ @ ocal |

= Mierarchy * Scene
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Rotation X ¥ z
Scale x ¥ z1

i Add Component J

Camera Bounds
* Earth Ground Full
# Earth Ground Full
¥ Earth Ground Full
* Platfarm
¥ Earth Ground Mid
¥ Earth Cround Full
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GAME DEVELOPMENT

- PARTICLE EFFECTS

For another bit of polish

to my game, | am adding

a particle system for the
player movement, so when
the player moves it leaves
a trail of particles for visual
effect.

| created a new particle
system and once | was
happy with the colours
and the way the gravity
dragged the particles to
the ground, | 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 | want. | need to sort
the particles behind player
but in front of backgrounds
layer. This script does just

that.

Y <raiccsone s |

o selection

1 using UnityEngine;

2 using System.Collections;

3

4 public class SortParticleSystem : MonoBehaviour

54

6 public string LayerName = "Particles";

7

B public void start()

9 {

10 particleSystem. renderer.sortinglayeriame = LayerName;
11

12}
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GAME DEVELOPMENT

- LEVEL MANAGER

So far we have elements
of a game like a character
controller but what | 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 O points
and when you die you
respawn at the last known
checkpoint with those
points will be deducted.

g LevelManager.cs

i salection

o | Checkpointcs

3 Yx Player.cs

# | GameHud.cs

1 using UnityEngine;

2 using System.Collections.Generic;
3 using System.Ling;

4

5 public class LevelManager : MonoBehaviour
64

public static LevelManager Instance { get; private set; }

public Player Player { get; private set; }
public CameraController Camera { get; private set; }

private List<Checkpoint> _checkpoints;
private int _currentCheckpointIndex;

public Checkpoint DebugSpawn:
public void Awake()
{

Instance = this;

public void Start()
{

_checkpoints = FindObjectsOfType<Checkpoint>().0rderBy (t == t.transform.position.x).TolList ();

_currentCheckpointIndex = _checkpoints.Count > @ ? @ @

Player = FindObjectOfType<Player>();
Camera = FindObject0fType<CameraController=();

30 #if UNITY_EDITOR

if (DebugSpawn != null)
DebugSpawn.SpawnPlayer (Player);
else if (_currentCheckpointIndex != -1}

&= 1)

_checkpoints [_currentCheckpointindex] .SpawnPlayer(Player);

#else

i7 (_currentCheckpointindex != =1)

_checkpodintsf_currentCheckpeintindex].SpawnPlayer(Player);

#endif
}

public void Update{()
{

var isAtlLastCheckpoint = _currentCheckpointIndex + 1 »= _checkpoints.Count;

it (isAtlLastCheckpoint)
return;

var distanceToNextCheckpoint = _checkpoints [_currentCheckpointIndex + I].transform.position.x — Player.transform.position.x;

it {distanceToNextCheckpoint >= 0)
return;

*x ( imehanager.cs



GAME DEVELOPMENT

- LEVEL MANAGER

This is part 2 of the level T ornsraore pE— < Cowmes R e R T

0 selection
2% _checkpoints = FindObjects0fType<Checkpoint={).OrderBy (t == t.transform.position.x).TolList (J;
mgngger COde’ When the 25 _currentCheckpointIndex = _checkpoints.Count > 8 ? @ : =1;
. /R 26
ployer dies, there'sisa 2 27 Player = FindObjectOfType<Players();
28 Camera = FindObjectOfType<CameraController>();
second respawn rate and 2
30 #if UNITY_EDITOR
H 31 if (DebugSpawn != null)
the plqyer Wl” respown 32 DebugSpawn.SpawnPlayer (Player);
. 33 else if (_currentCheckpointIndex != -1)
back to hormGI, with the a _checkpoints|_currentCheckpointIndex].SpawnPlayer(Player);
. . 35 #else
camera Stl” fo”ovwng the 3 if (_currentCheckpointIndex I= =1)
a7 checkpoints[_currentCheckpointIndex].5pawnPlayer(Player);
11 38 gendif
players current position. o s
40
41 public veid Update()
42 {
43 var isAtlastCheckpoint = _currentCheckpointIndex + 1 >= _checkpoints.Count;
44 if (isAtLastCheckpoint)
45 return;
45
47 var distanceToNextCheckpoint = _checkpoints [_currentCheckpointIndex + 1].transform.position.x = Player.transform.position.
48 if (distanceToNextCheckpoint >= 0)
43 return;
50
51 _checkpoints[_currentCheckpointIndex] .PlayerLeftCheckpoint();
52 _currentCheckpointIndex++;
53 _checkpoints[_currentCheckpointIndex].PlayerHitCheckpoint();
54 }
55
56 public void KillPlayer()
57 &
58 StartCoroutine(KillPlayerCo());
59 }
60
61 private IEnumerator KillPlayerCo()
62
63 Player.Kill();
64 Camera, IsFollowing = false;
63 yield return new WaitForSeconds(27);
65
67 Camera. IsFollowing = true;
68
69 if (_currentCheckpointIndex != -1)
70 _checkpoints[_currentCheckpointIndex].SpawnPlayer(Player);
71
72}

[ Tasks |
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GAME DEVELOPMENT

- CHECKPOINTS

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

the checkpoints to work
correctly.

QL IManager.cs @jCheckpoinl.cs
Checkpoint » [] SpawnPlayer (Player Player)

1 using UnityEngine;

2 ysing System.Collections;

3

4 public class Checkpoint : MonoBehaviour

5

6 public void Start()

I {

B

9 }

10

" public void PlayerHitCheckpoint()
12 {

13

14 }

15

16 private IEnumerator PlayerHitCheckpointCo()
17 {

18 yield break;

19 }

20

2 public void PlayerLeftCheckpoint()
2L {

23

24 }

26 public void SpawnPlayer(Player Player)
27 {

28 Player.RespawnAt (transform) ;|

28 ¥

31 public void AssignObjectToCheckpoint()

@ (fﬁﬂyencs
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GAME DEVELOPMENT

- CHECKPOINTS

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

Hiy'r » [ Updslnp

7

]

g
10
1
12
]
14
15
]
17
18
18
20
21
22
23
24
25
26
L
28
20
30
2
32
33
34
a5
36
a7
38
a8
40
A
42
43
44
45
46
47
48
48
50
51

Ager.cs -] \cmejwﬁ;ca a ;T Player.cs e Y. GameHud.cs X Y\ 5

private [haraztercont;ulferﬁn _controller;
private float _normalizedHorizontalSpeed;

public float MaxSpeed = 8;
public float SpeedAccelerationOnGround = 1@7;
public float SpeedAccelerationInAir = 57;

public bool IsDead { get; private set; }

public void Start()
{

_controller = GetComponent=CharacterController2D=();
_isFacingRight = transform.localScale.x > 2;

}
public void Update()
{

if (!IsDead)
HandleInput();

var movementFactor = _controller.State.IsGrounded ? SpeedAccelerationOnGround : SpeedAccelerationIndir;
_controller.SetHorizontalForce(Mathf. Lerp(_controller.Velocity.x, _normalizedHorizentalSpeed * MaxSpeed, Time.deltaTime # movementfactor));
¥

public woid Kill()

{
_controller.HandleCollisions = false;
collider2D.enabled = false;
IsDead = true;

public void RespawnAt{Transform spawnPoint)

if (!_isFacingRight]
Flip ();

IsDead = false;
collider2D.enabled = true;
_controller.HandleCollisions = true;

transform,position = spawnPoint.position;
+

private void HandleInput()
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GAME DEVELOPMENT

- HUD

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

| want a points system

in my game so there is

a purpose to the game.
The game manager
script outlines the points
system that | am going to
implement.

 —

No selection

4
5
8
[
8

a
10
11
12
18
14
15
16
17
18
19
20
21
22
23
24

1 using UnityEngine;
2 using System.Collections;

public class GameManager

private static GameManager _instance;

public static GameManager Instance{ get { return _instance ?? (_instance = new GameManager()); } }

public int Points { get; private set; }

private GameManager()

{

+

public void Reset()
: Points = 8;

}

public woid ResetPoints(int points})

{
}

Points = points;

public woid AddPoints(int pointsToAdd)

Points += pointsToAdd;
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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.

_ GameHud.cs

No selection

~ I —

1 using UnityEngine;
2 using System.Collections;
3
public class GameHud : MonoBehaviour

4
5
8 public GUISkin Skin;
i
8

public void OnGUI()
{

k]

10 GUI.skin = Skin;

11

12 GUILayout.BeginArea(new Rect (@, @, Screen.width, Screen.height));
13 {

14 GUILayout.BeginVertical(Skin.GetStyle("GameHud")};

15

16 GUILayout.Label({string.Format("'POINTS: {0}", GameManager.Instance.Points), Skin.GetStyle("PointsText"));
17

18 var time = LevelManager.Instance.RunningTime;

19 GUILayout.Label(string.Format{

20 “{0:00}: {1:00} with {2} bonus",

21 time.Minutes + (time.Hours * G&),

22 time.Seconds,

23 LevelManager. Instance.CurrentTimeBonus), Skin.GetStyle("TimeText"));
24 }

25 GUILayout.EndVerticall);

26 ¥

27 GUILayout.EndArea();

28 }

29 }
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GAME DEVELOPMENT

- HUD

This ties with the level

manager. Back in Unity, as (o
a test | make it so to get ‘
a bonus they must make

it within 15 seconds to
receive points, for a bonus,
mMake it within 3.

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

‘Earth Ground Full

El Console

Dau“fnlhpn Clear an m Ervor Pause |

“ Lewel.unlty - PersonalProject2Game - PC, Mac & Linux Standalone
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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 | get bonus points if

| 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.

< Leveli.unity - PersonalProject2Game - PC, Mac & Linux Standalone
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GAME DEVELOPMENT

- HUD

With a bit of tweaking in
the game skin | created,
have kept my HUD in the
same Medieval style and

it looks a lot simpler and
easier to understand now
with a banner | designed in
Photoshop.

“ Leweli.unity - ParsonalProject2Game - PC, Mac & Linux Standalone

Points: 30
00:08 with 18 bonus

=
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GAME DEVELOPMENT

- HEALTH & DAMAGE

| 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).

T s

[ Player » || RespawnAt (Transform spawnPoint)
T

_controller.SetHorizontalForceld]);
Else
_controller.SetHorizontalForce(Mathf.Lerp(_controller.Velocity.x, _normalizedHorizontalSpeed = MaxSpeed, Time.deltaTime * movementFacto

}
public veid Killf{)
{

_controller.HandleCollisions = false;
collider2D.enabled = false;

IsDead = true;

Health = @;

_controller.SetForce(new Vector2 (8, 15});
}

public void RespawnAt({Transform spawnPoint)

if (!_isFacingRight)
Flip ();

IsDead = false;

collider2D.enabled = true;
_controller.HandleCollisions = true;
Health = MaxHealth;

transform.position = spawnPoint.position;
}

public void TakeDamage(int damage)
{

Instantiate(OuchEffect, transform.position, transform.rotation);
Health -= damage;

if (Health <= @)
LevelManager. Instance.KillPlayer();
}
private void HandleInput()
if (Input.GetKey{KeyCode,D))
{
_normalizedHorizontalSpeed = 1;

if (!_isFacingRight)
Flip();

- —

95



GAME DEVELOPMENT

- HEALTH & DAMAGE

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

| have designed the
Photoshop file for the
graphic side but first | need
to write the health bar
script that will visualise the
player health percentage

out of 100.

g HealthBar.cs ® ‘(PIayau;s x (WW@: X !

No selection

1 wsing UnityEngine;

3 public class HealthBar : MonoBehaviour

4

5 public Player Player;

] public Transform ForegroundSprite;

7 public SpriteRenderer ForegroundRenderer;

B8 public Color MaxHealthColor = new Color(255 / 255f, 63 / 255f, 63 / 255f);
g public Color MinHealthColor = new Color(64 / 255f, 137 / 255f, 255 / 255f);
10

1 public void Update()

12 {

13 var healthPercent = Player.Health / (float) Player.MaxHealth;

14

15 ForegroundSprite,localScale = new Vector3{healthPercent, 1, 1);

16 ForegroundRenderer,color = Color,Lerp{MaxHealthColor, MinHealthColor, healthPercent);
17

18 Y
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GAME DEVELOPMENT

- HEALTH & DAMAGE

. GiveDamageToPlayer.cs @\ HealthBar.cs * )\ Player.cs * |\ LevelManager.cs x
| create a new script that % \ i A - ¥
i i 1 using UnityEngine;
Wl” 9|Ve denge to the 2 using System.Collections;
H 3
p|0yel’ Ond tOke a Cel’tOIﬂ 4 rpublil: class GiveDamageToPlayer : MonoBehaviour
54
OmOUﬂt Of deCJge Off L] public int DamageToGive = 18;
. ! 7
them if they get hit. 8 private Vector2
g _lastPosition,
10 _wvelocity;
11
H 12 public void Latelpdate()
| wont be able to test this e
H H 14 _velocity = (_lastPosition - (Vector2)transform,.position) / Time,deltaTime;
yet Unt” my heC”th bOr IS 15 _lastPosition = transform.position;
. . 16 }
fully functioning so | can 7
. 18 public void OnTriggerEnter2D(Collider2D other)
see visuadlly the health e
20 var player = other,GetComponent<Player>(};
H 21 if (player == null)
depleting. 2 pLojer
23
24 player.TakeDamage (DamageToGive);
25 var controller = player.GetComponent<CharacterController2D=();
26 var totalVelocity = controller.Velocity + _velocity;
27
28 controller.SetForce(new Vector2(
29 -1 % Mathf.Sign(totalVelocity.x) * Mathf.Clamp(Mathf.Abs(totalVelocity.x) = 5, 1@, 20),
30 -1 * Mathf.Sign(totalVelocity.y) * Mathf.Clamp(Mathf.Abs(totalVelocity.y) * 2, 8, 15)));
31
23
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GAME DEVELOPMENT

- HEALTH & DAMAGE

x ; FaollowObject.cs

As|have said, | want the £ cmomrorames« {raroucs Lo A pr——
health bar to follow the i nygin:
. usin stem.Collections;
plOyeI’ Oround the.WOI’ld, l :publjc :lass FollowObject : MonoBehaviour
created a new script that :{ public Vector2 Offset;
will follow an Object, this ; public Transform Following;
object will be the player 3 Jeatin vold Upduest)
ObjeCt Wheh | OSSigﬂ |-t in :12 : transform.position = Following.transform.position + (Vector3) Offset;
the inspector window in =2
Unity.
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GAME DEVELOPMENT

- HEALTH & DAMAGE

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

Once | 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.

“ Leweli.unity - ParsonalProject2Game - PC, Mac & Linux Standalone

Points: 86

00:03 with 33 bonus
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GAME DEVELOPMENT

- FLOATING TEXT

| 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 |
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 |
have just written, so the
floating text positioner
class works.

@
X Y\i’ Bar.cs * ‘:Flsyir.'u X "I s * \ FollowObject.cs

|y,

4 FoatingText » || OnGUI{)
7 using UnityEngine;
2 using System.Collections;

ublic class FloatingText : MonoBehaviour
private static readonly GUISkin Skin = Resources.LlLoad<GUISkins("GameSkin");
public static FloatingText Show({string text, string style, IFloatingTextPositioner positioner)

var go = new GameObject("Floating Text");
var floatingText = go.AddComponent<FloatingText=(};
floatingText.Style = Skin.GetStyle{style);
floatingText. _positioner = positioner;
floatingText._content = new GUIContent(text);
return floatingText;

1

private GUIContent _content;
) private IFloatingTextPositianer _positioner;

public string Text { get { return _content.text; } =et { _content.text = value; } }
public GUIStyle Style { get; set; }

public void OnGUI{)
{
var position = new Vector2();

var contentSize = Style.CalcSizel_content);
if ({!_positioner.GetPosition{ref position, _content, contentSize))

ERENERERER B EE I et Conunma

Destroyi{gameObject);
a3t return;
32
33
o4 GUI.Labeli{new Rect(position.x, position.y, contentSize.x, contentSize.y), _content, Style);|
5 }
38}

e e  —
\io selection
|1 using UnityEngine;

ublic ¢lass IFloatingTextPositioner

oo

p
1
bool GetPesition(ref Vector2 pesition, GUIContent content, Vector2? size);

X
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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.

gmeWurldPelmTelensnimar.cs x \. IFioatingTextPositoner.ce

b ( FloatingTextcs

FromWorldPointTextPositioner = No selection
1 using UnityEngine;
2

3 gubiic class FromWorldPointTextPositioner : IFloatingTextPositioner

4

5 private readonly Camera _camera;

6 private readonly Vector3 _worldPosition;

7 private readonly float _speed;

B private float _timeTolLive;

9 private float _yOffset;

10

1 public FromWorldPointTextPositioner(Camera camera, Vector3 worldPosition, float timeToLive, float speed)
12

13 _camera = camera;

14 _worldPosition = worldPosition;

15 _timeToLive = timeTolLive;

16 _speed = speed;

17 }

18

19 public bool GetPosition(ref Vector2 position, GUIContent content, Vector2 size)
20

21 if ((_timeToLive —= Time.deltaTime) <=8)

22 return false;

23

24 var screenPosition = _camera.WorldToScreenPoint(_worldPosition);
25 position.x = screenPosition.x — (size.x / 2);

26 position.y = Screen.height — screenPosition.y - _yOffset;

27

28 _y0ffset += Time.deltaTime x _speed;

28 return true;

30

1}
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GAME DEVELOPMENT

- FLOATING TEXT

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

collected.

s %\ IFloatingTextF

| PointStar » [] OnTriggerEnter2D (Collider2D other)
t wsing UnityEngine;

{

public class PointStar : MomoBehaviour, IPlayerRespawnListener

public GameObject Effect;
public int PointsToAdd = 18;

public void OnTriggerEnter2D(Collider2D other}
{

if (other.GetComponent<Player=(} == null)
return;

GameManager. Instance, AddPoints (PointsToAdd) ;
Instantiate(Effect, transform.position, transform.rotation);

gameDbject.SetActive(false);

FloatingText.Show(string, Format("+{¢}!", PointsToAdd), "PolntStarText", new FromWorldPointTextPositioner(Camera.main, transform.position, 1.5f, 50);
}

public void OnPlayerRespawnInThisCheckpoint{Checkpoint checkpoint, Player player)

gemeObject.SetActive(true);
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GAME DEVELOPMENT

- FLOATING TEXT

When | go back into Unity
and press play, the floating
text is working, a “+10I"
floats vertically as a star

is collected which is what |
was looking for, it does give
a bit more of a response
to the player when the pick
up a star, also | changed
the colour of the text to
yellow, to match the star

colour.

00:04 with 30 bonus




GAME DEVELOPMENT

- FLOATING TEXT

While I am adding floating
text, | have completed the
star system, now what |
want to do is add code
for checkpoint class, when
a checkpoint is passed,
text will appear to notify
the player. As | 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.

g FromWoridFointTextPosilior % |\ IFioatingTextPositoner.cs % \ FioafingTexties | poinistarcs x| Piayer.cs

e CenteredTexiPositionercs @ A

1 selection

! using UnityEngine;
ublic class CenteredTextPositioner : IFloatingTextPositioner

2
ip
+q

private readonly fleat _speed;
& private float _textPosition;
8
&
0

public CenteredTextPositioner{float speed)

_speed = speed;

13 public bool GetPosition{ref Vector2 pesition, GUIContent content, Vector2 size)
{

15 _textPosition += Time.deltaTime * _speed;

18 if (_textPosition > 1)

7 return false;

18

18 position = new Vector2{Screen.width / 2f - size.x / 27, Mathf.Lerp{Screen.height / 27 + size.y, 8, _textPosition));
20 return true;

2

2
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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.

g ointTaxtPe * T ingTextPositioner T‘\ FloatingTextcs x ‘ PointStar .o X V\: Player.cs.

| Checkpairt = L] PlayerHitCheckpoiniCo (int bonus)
1 using UnityEngine; a N
2 using System.Collections;
3 using System.Collections.Generic;
(1

5 public class Checkpoint ! MonoBehaviour

8{

T private List<IPlayerRespawnListener= _listeners;

8

a public void Awakef)

10

1 _listeners = new List<IPlayerRespawnListener=();

12

13

14 public void PlayerHitCheckpoint()

15 £

18 StartCoroutine(PlayertitCheckpointColleve iManager, Instance.CurrentTimeBonus) );
7

18

18 private IEnumerator PlayerHitCheckpointCo(int bonus)

20

2 FloatingText.Show("Chackpoint!", "CheckpointText", new CenteredTextPositioner(.5F)});
22 yield return new WaitForSeconds{.5f);

23 FloatingText.Show(string.Formati{"+{@} Time Bonus!", bonus), “CheckpointText”, new CenteredTextPositioner(.5F));
28 }

25

28 public void PlayerLeftCheckpoint()

27 £

28

23 F

a0

a public void SpawnPlayer({Player Player)

3z {

aa Player.RespawnAt(transform);

3

35 foreach {(var listener in _listeners)

% listener.0nPlayerRespawnInThisCheckpoint (this, Playerl;

a7 ¥

38

39 public void AssignObjectToCheckpoint(IPlayerRespawnListener listener)
40

41 _listeners.Add{ listener);

42

a3}

x (Wmlﬁm. x 7 Chackpoint.cs

O |
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GAME DEVELOPMENT

- FLOATING TEXT

When | tested this code
out the checkpoint text
appears when a checkpoint
Is passed by the player
and floats vertically, this

is what | want and will
serve its purpose nicely
for my game. Note | have
edited the text slightly, |
made it larger and white,
as this has a little bit more
importance to the player

when in the game.

ity - PersonalProject2Game - PC, Mac & Linux Standalone

Points: 141
00:00 with 42 bonus

Checkpoint!
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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
pall will end up basically
calculated by the distance
and speed. This path will be
a straight line, hence the
name "Pathed Projectile”.

O mr—— R T —— (T ———

| PathedProjeciile » [ Update ()

1 using UnityEngine;
2 ysing System.Collections;

4
5
&
7
8

9
]
11
12
13

public class PathedProjectile : MonoBehaviour
{

private Transform _destination;
private fleoat _speed;

public void Initialize(Transform destination, float speed)
{

_destination = destination;
_speed = speed;

public void Update()

{
trensform. position = Vector3.MoveTowards(transforn.position, _destination.position, Time.deltaTime % _speed);
var distanceSquared = (_destination.transform.position - transform.position).sqrMagnitude;
if {distanceSquared > 217 * ,01f)

return;
Destroy{gamedbject);
}
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GAME DEVELOPMENT

- PATHED
PROJECTILES

| have written the code

for where the cannon ball
is going to go but now |
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
pall, so for example every 1
second.

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

R re——s [pr=—————

1 PathedProjectiieSpawner » [[] Start

1 using UnityEngine;
2 using System.Collections;

x ‘7 PathedProjectieSpawner.cs

ublic class PathedProjectileSpawner :

public Transform Destination;
public PathedProjectile Projectile;

public float Speed;
public float FireRate;

private float _nextShotInSeconds)
public veid Start()
{

_nextShotInSeconds = FireRate;

public veoid Update()

if {(_nextShotInSeconds — Time.deltaTime) = 0)

_nextShotInSeconds = FireRate;
var projectile = (PathedProjectile)Instantiate(Projectile, transform.position, transferm.rotation);
projectile, Initialize{Destination, Speed);
public veid OnDrawGizmes()
{
if (Destimation == null)

Gizmos. color = Color.red;
Gizmos. Drawline (transform. position, Destination.position);



GAME DEVELOPMENT

- PATHED
PROJECTILES

| 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 | want.

g PathedProjectile.cs x ‘(Pzlihe«:lPﬂ::;eez'lilespa_.w.'\wnre_r._t:._ss_c x y GiveDamageToPlayer.cs * %
|| GiveDamageTaoPlayer = [[] OnTriggerEnter2D (Collider2D other)

1 using UnityEngine;
2 using System.Collections;

a

4 public class GiveDamageTcPlayer : MonoBehaviour

54

& public int DamageToGive = 18;

7

8 private Vector2

9 _lastPosition,

10 _velocity;

11

12 public void LateUpdate()

13 {

14 _velocity = (_lastPosition - (Vector2)transform.position) / Time.deltaTime;
15 _lastPosition = transform.position;

16 }

17

18 public vaid OnTriggerEnter2D(Collider2D ather)

18 {

20 var player = other.GetComponent<Player=();

21 if (player == null)

22 return;

23

24 player.TakeDamage(DamageToGive);

25 var controller = player.GetComponent<CharacterController2D=();

26 var totalVelecity = controller.Velocity + _velocity;

27

28 controller,SetForce(new Vector2(

29 -1 * Mathf.Sign(totalVelocity.x) = Mathf.Clamp{Mathf.Abs(totalVelocity.x) * &, 1@, 4@),
30 -1 % Mathf.Sign(totalVelocity.y) = Mathf.Clamp{Mathf.Abs(totalVelocity.y) * €, 5, 38)));
=1 }

32}
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GAME DEVELOPMENT

- PATHED
PROJECTILES

When | go back into Unity
and press play, | 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 |
want text to appear and
points to be added to their

score when doing so, | will
do this next.

S LEVEN UMy * FErSONairToECILaame « M, MEc & LINUX JTancaione

Points: 66
00:04 with 30 bonus




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.

! SimpleProjectiie.cs x Y\ﬂakibmmn.ns x (Pm’mﬂa.cs x (Flmr.cs x ‘(Pamnmma.w X m
4 SimpleProjectile ~ [} Update ()

i‘?usi.‘r}i; L}nl‘t‘v[nuin:;' - —

2lusing System, Collections;

public class SimpleProjectile : Projectile, ITakeDamege
H

B public int Damage;

r public GameDbject DestroyedEffect;

a public int PointsToGiveToPlayer;

2 public float TineTolive;

10

1 public void Updatel)

12 1

13 if {(TimeToLive == Time.deltaTime) <= #)
14

5 DestroyProjectilell;

18 return;

17 }

i3 transform. Translate{Direction » ({Mathf.abs(Initialvelocity.x) + Speed] = Time.deltaTime), Space.world);
1

a2 public vold TakeDamage!int damage, GameDbject instigator)
1
24 if{PointsToGLlveToPlayer |= @}
{

26 var projectile = instigator.GetComponent<Projectiles();

ar iffprojectile != null && projectile.Owner.GetComponent<Player=(} = null}

b} {

23 GameManager, Instance, AddPoints (PointsToGiveToPlayer);

¥ FloatingText.Show(string. Format("«{8} ", PointsTofiveToPlayer), "FointStarfext”, new FromworldPointTextPositioner({Casera.main, transform.position, 1.5fF, 5@));
3 }

22 }

a3

" pestroyProjectilel);
3

ar protected override vold OnCollideOther{Collider20 other)

1
a DestroyProjectiled);
)

42 protected override vold OnCollideTakeDamage(Collider2d other, ITakeDamage takeDamage!
1

a4 takeDamage. TakeDamage (Damage, genelbject);

45 bestroyProjectiled);

8 }

i

48 private void DestroyProjectile()

49

& if(BestroyedEffect l= null)

51 Instantiste{DestroyedEffect, transform.position, transform. retation);
2

53 Destroy(gameObject];
3

M1



GAME DEVELOPMENT

- PLAYER
PROJECTILES

This is the code for the T
player projectile itself. If it IS LR —

is thrown by the playerin e

any direction, the enery |} miEmmimam

prOJeCtlle Wl” tO ke dOmOge ': 5uDlLE vold Initialize(Ganedbject mwner, Wector2 direction, Vector2 inltialVelocity)

3
4 public abstract class Projectile | MonoBehaviour
L |

(]

public float Speed;

15 trensform right = direction;
%
and be destroyed G s

. i Direction = direction;
1 InitialVelocity = initialVelocity;
Ed OnInitialized|);
7 ]
2 protected virtual void OnInitfalized()
a 1
% 3
24
L4 public virtwal wveid @nTriggerEnter2D{Collider2D ather)
8
2 if{{follisioniask.value & |1 << other.gamedbject. layer)) == o}
320
1] OriNptCoLLidewith | other];
3z return;
3 3
3¢
an var isbwner = ather.game0bject == funer;
96 if [isbwner)
ar {
an @nCollidedunerd);
£} return;
L 1
al
43 var =0T ) ather.Getl {typeat (IT; th
a3 17 {takeDamage != null)
ad {
45 OnCollideTakeDanage {othar, takeDanoge):
8 return;
ar 1
8
an OnCollidedther(other);
50 3
51
&2 protected virtual void OnKetCollidewitn{Colllder2D other)
8 1
54 H
55
o protected virtual void OnCollideOwner(}
57 i
A 3}
]
8 :rmected wirtusl void OnCallideTakeDaroge(CalliderdD other, ITakeDamngs tokeDamage)
a1
62 1
£:=3
54 protected virtual void OnCallideOther(ColliderID other)
(L] i
] 3
P

* '\ Playercs
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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,

| have inputted “L" for this
command but will change it
when | come to the actudl

glove controller.

g SimpleProjectile.cs ol ‘!T&lmau!-ﬁ ® ‘thcﬂlex:s *] Player.cs x ( PathedProjectile.cs

o selection
-
82 }
B3 else
a4 {
as _normalizedHorizontalSpeed = 2;
96
a7
88 if {_controller.CanJump && Input.GetKeyDown(KeyCode.Space))
2
100 _controller.Jump ();
101
102
103 1f{Input.GetKeyDown{KeyCode,L) )
104 FireProjectile(};
105 }
108
iy private void FireProjectile()
108
108 if (_canFireIn > @)
110 return;
11
12 if{FireProjectileEffect != null)
113 {
114 var effect = (GameObject) Instantiate(FireProjectileEffect, ProjectileFirelLocation.position, ProjectileFirelocation,rotation);
115 effect.transform.parent = transform;
118 }
17 var direction = _isFacingRight ? Vector2.right : -Vector2.right;
118
118 var projectile = (Projectile)Instantiate(Projectile, ProjectileFirelocation.position, ProjectileFireLocation.rotation);
120 projectile.Initialize{gamedbject, direction, _controller.Velocity);
121
122 _canFireln = FireRate;
1= b
124
125 private void Flip()
126
2y transform. localScale = new Vector3{-transform.localScale.x, transform.localScale.y, transform.localScale.z);
128 _isFacingRight = transform.localScale.x > #;
120
130 }
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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.

!&mplel’m}seﬂeu * (Wskaﬂgmggam X Y&Praggl_lam x ‘__@EE“ x j PathedProjectila.cs
PathedProjectle » ] TekeDamage (int damage, GameObject instigator)

2

1 using UnityEngine;
2 using Systes.Collections;
3

4 public cless PathedProjectile i MonmoBehaviour, ITakeDamage

£{

& private Transform _destination;

7 private float _speed;

£

o public GameObject DestroyEffect;

10 putlic int PointsTeGivePlayer;

11

12 public void Initializel{Transforn destinatdon, float speed)

19 {

14 _destination = destination;

15 _speed = speed;

e

17

18 putlic void Update()

19 {

20 transform.position = Vector3.MoveTowards(transTorm.position, _destination.position, Time,deltaTime * _speed);
21

2 var distanceSquared = {_destination.transform.position — transform.position).sqrMagnitude;
23 if (distanceSquared > .ULF = .217)

24 return;

28

20 if (PestroyEffect != nuil)

@ Instantiate(DestroyEffect, transform.position, transform,rotation):
2

29 Destroy(gamebhject);

50 }

a1

a2 putslic void TakeDamage(int damage, GameDbject instigator}

a3 {

34 if (DestroyEffect != null)

38 Instantiate(DestroyEffect, transform.position, transform.rotation);
38

37 Destroy(gameObject);

an

s var projectile = instigator.GetComponent<Projectiles{);

=
]

iflprojectile |= null & projectile.Owner.GetConponent<Players{) != null E& PointsToGivePlayer |= @)
{

5

2 GameManager.Instance. AddPoints{PeintsToGivePlayer);
5 FloatingText.Show(string. Format("«[28)1", PointsToGivePlayer), "PointStarText", new FrosWorldPointTewtPositioner{Canera.main, Hransform. position, 1.37, 58));

1

i

2

ok

}
4 }
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GAME DEVELOPMENT

- PLAYER
PROJECTILES

Back in Unity | can test this
code out. When | 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 | want so,
the players axe projectile is
working as it should.

T 4 ENEEEG]  ETTTEECTTTR

02:02 with 0 bonus




GAME DEVELOPMENT

- ENEMY Al

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

| created an enemy Al
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.

SimpleEnemyAl.cs -

& simpleEnemyAl » No selection

2]

BARRLRRIBERIGREY

1 using UnityEngine;
2 using System.Collections;

]
5
[}
7
B

]
10
1"
12
13
14
15
18
17
18
109
20
21
2
23
24
25
2
27
28
2
ao
a1
2
33
32
38
a8
ar
38
g
&0
&
2
43
44
a5
8
45
46
47
48
45
5
51

o
L]

188
-

public class SispleEnemyAl | MoncBehaviour, ITakeDamage, IPlayerRespawnlistener
{

public Float Speed;

public float FireRate = 1;

public Projectile Projectile;
public GameObject DestroyedEffect;
public int PointsToGivePlayer;

private CharacterController2D _controller;
private Vector2 _direction;
private Vector2 _startPosition;
private float _canFireln;
public void Start()
{
_controller = GetComponent<CharacterController2D=();
_direction = new Vector2{-1, 0);
startPosition = transform.position;
public void Update()
{
_controller.SetHorizontalForce(_direction.x = Speed);
if [[_direction.x < @ && _controller.State.IsCollidingleft) || (_direction.x = @ && _controller.State.IsCollidingRight])
{
_direction = - _direction;
transform. localScale = new Vector3{-transform.localScale.x, transform.localScale.y, transform.localScale.z);
if ((_canFireIn —= Time,deltaTime} > B)
return;
var raycast = Physics2D.Raycast{transform.position, _direction, 10, 1 << LayerMask.NameTolLayer("Flayer')};
if (!raycast)
return;
war projectile = [Projectile)Instantiate (Projectile, transform.position, transform.rotation);
projectile.Initialize(pameObject, _direction, _controller.Velocity);
_canFireIn = FireRate;
public void TakeDamagelint damage, GameObject instigator)
public void TakeDamage(int damage, GameObject instigator)
{

if{PointsToGivePlayer I= @)
{

var projectile = instigator.GetComponent<Projectile={);
if {projectile != null & projectile.Owner.GetComponent<Player={]) != null}

GameManager.Instance.AddPoints{PointsToGivePlayer);
FloatingText.Show(string. Format{"+{9}!", PointsToGiveFlayer), “PointStarText”, new FromWorldPointTextPesitioner(Camers,main, transform,position,

}
Instantiate (DestroyedEffect, transform.position, transform.rotation);
gamedbject.SetActivelfalse);
public woid OnPlayerRespawnInThisCheckpoint{Checkpoint checkpoint, Player player)
i
_direction = new Vector2{-1, 8);
transform. localScale = new Vector3(1, 1, 1);

transform,position = _startPosition;
gameDbject.SetActive(true);

1.5¥,
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GAME DEVELOPMENT

- ENEMY Al

Back in Unity | imported

my Spr|te drogon enemy o N ) < Levell.unity - PersonalProject2Game - PG, Mac & Linux Standalone
Ossemble him together Qnd = T e . ; I = - = O Inspector V o=
Lo o] (GX E ; = L | EE———. 4 [Dragen Enemy — ] Ostic «
Tag | unagged 4| Layer | Enemes 2

assign components.

| Bragon Enany Prefab | Seleci | hewws | Apply |

Dragon Leg Back Left ‘ : 20 E:
. : : . Dragon Hesd | ~
This sprite will be built st e g
. . Dragon Leg Front Right i
similar to the player. s e
A RIgIdBOdVED IS ::.:::;:;wmm x 058 (RACEEE I
added, make kinematic et ot | v552 1
A RO ¥ (G Echxuwurznﬁuﬁﬂ K-8
as well as the same e . sl
e arameters
CharacterController2D LA e s
. N % (3402823438 |¥ (34028230438
script. » Patform Path 2 st e
rock 1 Gravity
rockl jmpmm,cm jump On Cround ™
» Health Bar Jump Freguency ‘EE—]
Jump Magnitude E

The only difference |

¥ [+ M simple Enemy Al (Script) [WE-2

make is by adding the i " ?K::.“ —
new “SimpleEnemyAl” N

script as well as the -rr?";:;ewT:mmw wo.
“‘GiveDamage ToPlayer” S —
script previously used in l d Comeonsss J
the cannon ball sprite.
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GAME DEVELOPMENT

- INSTAKILL TRAPS

| said from the begging
that | 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 | test it, the instakill
with checkpoints are
working, this is correctl the
player falls through the
map and will respawn at
the last checkpoint.

Y etakincs © | LovelManagercs * | Checkpointes

%\

§ Instakill » || OnTriggerEnter2D (Collider2D other)

1 using UnityEngine;
2

3 public class InstakKill : MonoBehaviour

44

5 public void OnTriggerEnter2D(Collider2D other)
6 {

7 var player = other.GetComponent<Player=();
8 if (Player = null)

] raturn}

" LevelManager. Instance.Kil1Player();|
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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.

g GiveHealth cs x tl?taw_ar.ge_a

i GiveHealth » HealthToGive

x t PaointStar.cs

1 using UnityEngine;
2 using System.Collections;

a

4 public class GiveHealth :

54

public GameObject Effect;
public int HealthToGive;

public void OnTriggerEnter2D(Collider2D other)

}

public void OnPlayerRespawnInThisCheckpoint(Checkpoint checkpoint, Player player)
{

var player = other.GetComponent=Player=();
if {player = null)
return;

player.GiveHealth{HealthToGive, gameObject);

MonoBehaviour, IPlayerRespawnListener

Instantiate(Effect, transform.position, transform.rotation);

gameObject.SetActive{false);

gameQbject.SetActive(true);
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GAME DEVELOPMENT

- HEALTH PACKS

Back in the Player script,
the new lines of code |
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.

Player » [} GiveHealth (int health, GameDbject instagator)

B3

102

GiveHealth.cs

collider2D.enabled = true;

_con
Heal

transform.position = spawnPoint.position;

troller,HandleCollisions = true;
th = MaxHealth;

public void TakeDamage(int damage)
1

Instantiate(QuchEffect, transform.position, transform.rotation);

Heal
if (

}

public void GiveHealth{int health, GameQbject instagater)
{

FloatingText.Show(string.Fornat("+{8}!", health), "PlayerGotHealthTedt”, new FromWorldPointTextPositioner(Camera.main, transform.position, 27, 6&f));
Health = Mathf.Min(Health + health, MaxHealth);

¥

private
iF:4
{
else
¥
else
{

th -= damage;

Health <= 8)
LevelManager.Instance.KillPlayer();

void HandleInput()
Input.GetKey(KeyCode.D))
_normalizedHorizontalSpeed = 1;
if (!_isFacingRight}
Flip()s
if {Input.GetKey(KeyCode.A))
_normalizedHorizontalSpeed = -1;

if {_isFacingRight)
Flip ();

_normalizedHorizontalSpeed = #;

sisapun |l suipno wewnooqll  semedad |||
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GAME DEVELOPMENT

- HEALTH PACKS

When | go back into Unity
and press play, | collect a
heart and | get 25 health
back on the player, | 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 |

want for my game.

Points: 86

00:15 with 0 bonus
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GAME DEVELOPMENT

- MOVEMENT
CONSTRAINTS

While playing my game |
noticed that | could fall off
my level if | 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
pounded to the level world
and cant fall off or glitch
out while playing.

m GiveHealth.cs X Y\Play«na x ‘Pw&a.r.ea

%] PlayerBounds cs

4 PlayerBounds = [ Update ()
T uskng UnktyEngine; .
2 using System.Collections;

H

4 public class PlayerBounds : ManoBehaviour

B{

BegimoidRidooum

CEBESEREBRR

B

&1

B2BEEGERLL

e

public enum BoundsBenavior
%

Nathing,
Constrain,
Kill

}

public BoxCollider2D Bounds;
public BoundsBehavior Above;
public BoundsBehavior Below;
public BoundsBehavior Left;
pubrlic BoundsBehavior Right;

private Player _player:
private BoxCollider2D _boxCollidar;

?ubll( vold Start()
_player = GetCamponent<Flayers{];
_boxfallider = GetComponent=BoxCollider2os();
public void Updatel)
{

if (_player. IsDead)
return;

var colliderSize = new Vector2l
boxCellider.size.x » Mathf.Abs(transforn. localScale.x),
_boxCollider, size.y *= MathT.Abs(transforn, locelscale.yi) / 725

if (Abave != BoundsBehavier.Nothing &L transform.position.y + colliderSize.y > Bounds.bounds.max.y)

ApplyBoundsBehavior(Above, new VectorZ(transforn.position.x, Bounds.bounds,max.y - colliderSiza.yl};

if(Below != BounusBenavior Nothing && transform.position.y — colliderSize.y < Bounds.bounds.min.y)

Apo lyBoundsBehavior(Balow, new Vector?(transforn.position.x, Bounds.bounds.min.y + colliderSize.y));

if (Right!= BoundsBehayior.Nothing && transform.position.x + colliderSize.x = Bounds.bounds,max.x)

Apg lyBoundsBehavior{Right, nes Vector(Bounds.bounds.max.x - colliderSize.x, tramsform,position.yll;

iflleft |= BoundsBehaviar.Nothing 8& transform.position.x - colliderSize.x < Bounds.bounds.min.x)
ApplyBoundsBehavier{Left, new VectorZ{Baunds.bounds.min.x + colliderSize.x, transfern.position.y)};

}
private void ApplyBouendsBehavior(BoundsBehavior behavior, Vector? constraimedPosition)
¢ 1f (behavior == BoundsBehavior.Kill)

LevelManager. Instance. KillPlayer();

return;

transform.position = constrainedPosition;

-

0 |
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GAME DEVELOPMENT

- AUDIO

| had found many WAV
files on the Unity asset

store, which | could use for
sound effects in my game,

as they are open source
and freel

| want sounds for:

» The background
soundtrack

« Axe throw

« Jump platform
« Star pickup

+ Health pickup

« Cannon fire

The background track
was quite difficult to find
pecause | wanted one to
really fit the style of my
game, | searched high
and low for a medievadl

sounding track then | came

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

https://wwwyoutube.com/
watch?v=IsSF4vQRZ3M

From feedback | 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.



GAME DEVELOPMENT

- AUDIO

Placing a sound in Unity

is pretty simple really. Al

| 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 |
progress through the level.

# Plvot

O |nspector

"The Sims Medieval Soundtrack - E| ] Static «

Tag | Unisgged 3| Layer | Default 3
» .~ Transform L
¥ = [ Audio Source o,

Audio Clip & The Sims Medieval Soundt, ©
[ This i5 2 2D Sound, |

Mute -

Bypass Effects -

Bypass Listener Effect [}

Bypass Reverb Zones [ |

Play On Awake 4
Loop
Priority —— 128 |
Volume —— p—0.62 |
Pitch — e [T |
3D Sound Settings
» 20 Sound Settings
[ Add Component J
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GAME DEVELOPMENT

- AUDIO

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

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

Ir‘ 4 » 7 JumpPlatform.cs x \
Ne selection

1 using UnityEngine;

2 ysing System.Collections;

3

4 public class JumpPlatform | MonoBehaviour

54

-] public float JumpMagnitude = 20;

7 public AudioClip JumpSound;

8

s public void ControllerEnter20({CharacterController2D controller)
10 {

1i if (JumpSound != null)

12 AudioSource.PlayClipAtPoint (JumpSound, transform.position);
13

14 controller.SetVerticalForce(JumpMagnitude);

15 i

16 }

B inspectar

aim—‘!l}m-

Tag | Untigged = | Layer | Pladorm 1]

Etunilt r
Ciese | | Callapss | Clese wn May | Esvor Passe |
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GAME DEVELOPMENT

- ANIMATIONS
(BASIC)

| think by having objects
animated would really

__ ’G | o EII (=8 Pvot | ©Global | > 0w [ {Layers - || Layour =

= Hierarchy

Game 1_4:,!1" © Inspector s
Texwrad 3| | RCA 21| 20| % | &l | Efeets 7 L R — O | o Saw L Static =

make the whole gaming — ‘ e~
. Path =TT = =
experience more sar ‘ e T
. . . small brick_1 Raution X0 Iv[e 2730 |
immersive by having less » Backgrounds Scale xos__|vos |21
. . . ¥ Health Pack v 'E‘Esﬁ"" ﬁ @,
static objects in the game sl i | S—
. . Camera Bounds i TR o
World as It feels more |||<e d :x: :rtl:lanr \:ii.:m::m: i)
H 1 H i latform rder in er o |
living/ breathing world. ‘Sf:o"m T L
s e o .
grass Path | Path (PathDefinition} o
For the saw, | created @ > Pador P 1 speed CE—
H H H H -m;ur:.":::.z M_ill_l]_isrlm:TnGuil‘u.l —
basic rotation animation e S
. . . rock 1 it Collider
for its prefab, meaning this ~ *l=ee b Trgger
N H * Player - Material None (Physics Material 200 | ©
animation would be set to o - Cone a5
. ~%ﬂdL FFam - *= Radius
all saw prefabbed objects Bl e inle ol e G
. . v|G|  InstaKill (Scripth (TS
INn the scene. | set z-axis o ey Seris AT .
to -360 in under half @ {anny | Add Companent J
second so would look like ‘ 2ddcure

it was spinning out of the
ground.
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GAME DEVELOPMENT

- ANIMATIONS
(PLAYER)

| 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

| move the body parts
accordingly so it looks like
they are walking, jumping
etc.

[avers - | [ Layout

@ Inspector

Im L5 i [Player | Lstatic
arass Tag | unnaged e Lmr Piayar
pmf‘pmhr{n Prefab | Select | fawen Apply

’3'::: o T~ Tramsform _
grass Position X[-1348 |¥/076 (Zi0
grass Retation X0 lvo 2o
arass ‘Scale X708 |v08 zos

e - i

» Platform Path 2 < '+ ' o Character Controller 20 (Scri
rock 1 Seript. - gchlv_liwconn_nllgzn |
rock 1 Platform Mask L

¥ Health Bar | ¥ Default Parameters
rock 2 Max Velogity

I — e
lpbE Slope Limir ——050
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GAME DEVELOPMENT

- ANIMATION
CONTROLLER

After | 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,
| implemented all of the
player states and | needed
to create transitions
petween 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.

. [ ] 0 Leveli.unity - PersonalProject2Game - PC, Mac & Linux Standalone
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GAME DEVELOPMENT

- PAUSING THE GAME

| think my game needs
some sort of pause
option built in; | want to
make a unique pause
effect though, not just

a simple “hit a button
and everything pauses
suddenly” type of effect.

| 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)

O e

No selection

x%

]

1 using UnityEngine;

2 ysing System.Collections;
3 using System.Net;

4 ysing System.ID.Ports;

6 public class Pause : MonoBehaviour

SerialPort sp = new SerialPort("/dev/cu,usbmodeml451"”, 9688);

public float TS;
public bool paused;

void Start ()
{

sp.Open();
sp. ReadTimeout = 1;
TS = Time.timeScale;

}.

public void HandleInput({int Direction)
{

if (Direction == 2)
£
paused = true;
return;
else if (Direction != 2)
{
paused = false;
return;
b
}.
public void LateUpdate ()
{
if (sp.IsOpen)
{

try
{

HandleInput (sp.ReadByte());

print(sp.ReadByte());

catch (System.Exception)
{

F
]
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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.

g Patisscs

|

if (Direction == 2)
%
paused = true;
return;

else if (Direction = 2)
{
paused = false;
return;
H
¥

public void LateUpdate ()
{

if (sp.IsOpen)

{

try
{

HandleInput(sp.ReadByte());

print (sp.ReadByte());
catch (System.Exception)
}
¥

if (paused){

if(Time.timeScale > 0.0f){
Time, timeScale —= 0.01f;

1
if(audioc.pitch > @){
audio.pitch —= 8.81f;
} else {
audio.Pause();

}
} else {
if(Time,timeScale < T75){

Time. timeScale += 0.01f;

}
if{audio.pitch < 1){
if(laudio.isPlaying) {
audio.Play();
}
audio.pitch += 8,01f;

K%
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GAME DEVELOPMENT

- PAUSING THE GAME

Back in Unity, | 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; | 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 L

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

!g!!!!!l’-SWHScmenna

No selection

a |

1 bsing UnityEngine;
2 using System.Net;
3 using System.IO.Ports;

4

5 public class StartScreen : MonoBehaviour

6 {

SerialPort sp = new SerialPort("/dev/cu.usbmodemld51", 9600);

public string FirstLevel;
void Start()
sp.Open();
sp.ReadTimeout = 1;
}
public void Update()
{
if (sp.IsOpen)
{
try
{
HandleInput(sp.ReadByte());
print{sp.ReadByte());

catch (System.Exception)
1{

¥
]
}
private void HandleInput(int Direction)
if (Direction != 1)
return;

GameManager.Instance.Reset();
Application.LoadlLevel(FirstLevel);
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GAME DEVELOPMENT

- MULTIPLE LEVELS

In Unity | 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.

4 StartScreen.unity - PersonalProject2Game - PC, Mac & Linux Standalone

GLOVE EDITION

: |

Inspecto

133



GAME DEVELOPMENT

- MULTIPLE LEVELS

Level 1 ShOWS Off my new < Levell.unity - PersonalProject2Game - PC, Mac & Linux Standalone

aesthetics well, | 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. | think this
is an important level as it is
a starting point, it tells the
user what to do.

[ & | - [ s [ AP [ TOT T L | @ Clokal |

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 S of my
prototype on page 157 for
more details about the
graphical change).




GAME DEVELOPMENT

- MULTIPLE LEVELS

Level 2 Was Odded Iﬂ 4 Levell.unity - PersonalProject2Game - PC, Mac & Linux Standalone

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 | feel this is a
sufficient amount of time
for the hand exercises to
be performed per level.




GAME DEVELOPMENT

- CONCLUSION OF
SECTION

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

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

| 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.

| think 2 levels are a

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

This Demo, | feel shows off
enough to demonstrate my
skills within Unity and C#.
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GLOVE CONTROLLER

Now that | have my game
puilt to a standard that

| am happy to show off,

| will focus on the actudadl
glove controller for the
interaction side, | want
each gesture to represent
the muscle flex that can
help with arthritis.

| want these gestures to

be easy to perform by any
user so from my research

| 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 |
outlined from my research
and this connection will give
a value, this value is what

| will use to control the
player character.

139



GLOVE
CONTROLLER

KEY:
This diagram is neatened ® ¢ & o
up from my sketch with
the added illustration
of LED's, this will help
me identify when a

LITTLE FINGER

RING FINGER

MIDDLE FINGER

connection is made by INDEXFINGER
the thumb and a finger ‘EEEE:E:E':‘E:::":E:E::E::‘E'g‘: THUMB
E;[’;heiljifr;espor]d'ﬂg _‘;:::;4 :::%, !::é:::::::::::::::: GND
Wi |8 t up. i‘l!'iﬂ_-‘llii l_-ll':l"-::rlnqoc!llglung‘g
i

T

am
IEEgEE l-n es
U N RCACE R RN B
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GLOVE CONTROLLER

This is my initial glove
controller concept, built
from the diagram with
everything connected
together. Obviously | 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 | 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
pe what | 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, eg
‘LF" for little finger while
the other 3 fingers are
inactive.

When no connections
are made, everything is
inactive.

ArduinoControllerCode §

=(Ring_Finger_Pin, INPUT);
ae(Midala_Finger_Pin, INPUT)Z
oirMode(Index_Finger_Pin, INPUTD;
1

viid Toop() £

button_LF_Stote - fegd(Little Finger_Pin);
button_RF_Stote = digiteldeac(Ring_Finger_Pin);

button MF_State = diglt aiMisdle_Firger_Pinl;
button IF Stote - di Aead(Index_Finger_Pink;

f (h teon_LF_Stote == HIGHY { // check Lf the 1
printingeLF");

ont
(Little_Finger_LED, KIGH);
CRing_Finger_LED, LOWY;
[Middle_Finger LED, LOW);
CIndex_Finger LED, LOW);

ting*RF"Y;

(Little Finger_LED, LOW);
(Ring_Finger_LED, HIGH);
(Hiddle_Finger_LED, LUN}.

f chvtmn_nfjtm.e = HIGH) { nuck |
e

digitalir tofLittle_Fingsr_LED, LON);
Hattalhriz=(Ring_Finger_LED, LOW;
digitaliiciceCMiddle_Finger_LED, KIGH);
gl talkritagIndex_Finger_LED, LOW);

¥
else if (button_IF_Stete — HIGH) {  // chack if
al.printinIF");

(Little Finger LED, LOW);
digitaliritegRing Finger_LED, LOWY;
digitalve ta(Middle_Finger_LED, LOW);
digltalnrite(Index Finger LED, HIGH){

Wi cefLitele Finger LED, LOW); // 1f the
tafRing_Fingar_LED, [(W);

igitalir ca(Middle Finger LED, LOW);
digitalMrite(Index_Fingen LED, LOW);

1
else if Chutton RF_State == HIGH) { 7/ chock if th

ArduinocControllerCods | Arduino 1:5.5

const ot Littla_Finger_Pin = 13; #¢ the mumbor of tha firger pin
o Lrt Ring_Finger Pin = 12;
const int Middle_Finger_Pin = 11
const int Index Finger_Pin = 10;
t Little_Finger LED = B:
Ring _Finger_LED = 5;
t Widdle Finger LED = 4;
+t Index_Finger_LED = 3;
irt button LF_Stote - @; wvartable for reading the puskbutton stotus
t button RF_Stote = @;
I button NF_Stote = @,
button_IF 5tate = @,
vold setupC) {
Seriol . beyin(0608);
pirMose(Little Finger LED, QUTPUTD: #/ initldlize the LED pin o3 on outbut:
ce(Ring_Finger_LED, (UTPUT);
Middle Finger LED, QUTPUTD;
pirtode (Index_Finger LED, OUTPUT);
seCLittle Fingar Pln, THPUTY; /¢ inieinlies the Finger pla os on (nput

read she state of the pin value:

Arduing Uno oa [dev/cu.ustmademls]

ttle finger is pressed, (f s, the buttonStote is HIGH and the rest ore LW
o ring Fingar is pressed. if it is, the buttonStote is HIGH ard the rest ara LON.
the middie finger & pressed. (f |t i, the buttomStote s HIGH g the rest ure LOW
the index Finges is pressed, iF it i5, the buttonStote ©a HIGH cnd the rest ore LOW:
rane of the fingers ore pressed oll are LON




GLOVE CONTROLLER

Once the code has
uploaded to my Arduino
Uno and | 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 27,
"3" and “4" so the controller
would work correctly.

. ArduinaContrellerCode

Arauing 1

const ink Little_Finger_Pin = 13; /f the number of the finger pin
const int Ring Finger_Pin = 12;

const int Middle_Finger_Pin = 11;

const int Index_Finger_Pin = 1@;

const int Little_Finger_LED = 63

const 1nt Ring_Finger_LED = 5;

const int Middle_Finger_LED = 4;

const 1nt Index_Finger_LED = 3;

int button_LF_State = @;
int button_RF_State = @;
int button MF_State = 0;
int button_IF_State = @;

/+ varioble for reoding the pushbutton status

void setup() {
Seriol.begin(966@) ;

pinModeCLittle_Finger_LED, OUTPUT); // initialize the LED pin @s on output:
pindodeCRing_Finger_LED, OQUTPUT);

pindode(Middle_Finger_LED, OUTPUT);

pindodeCIndex_Finger_LED, QUTPUT);

pinMode{Little_Finger_Pin, INPUT); // initiclize the finger pin as an input:
pindode{Ring_Finger_Pin, INPUT);
pinMode{Middle_Finger_Pin, INPUT);
pinModel{Index_Finger_Pin, INPUT);
%

void loop{)

button_LF_S5tate = digitolRead{Little_Finger_Pin); // read the state of the pin value:
button_RF_State = digitalRead(Ring_Finger_Pin);

button MF State = digitolRead(Middle Finger_Pin);

button_IF_State = digitolRead(Index_Finger_Pin);

if Cbutton_LF_Stote == HIGH) { // check if the little finger is pressed. if it is, the bi

Serial.print1ln{"LF");
delay(168);
£# turn LED on:
digitallrite(Little_Finger_LED, HIGH);
digitolWrite(Ring_Finger_LED, LOW);
digitalhrice(Middle_Finger LED, LOW);
digitolhrite(Index_Finger_LED, LOW);
1
P

Lominl simklarrpony

[ 3 I

Global
variables.

lse if (button RF_State == HIGH) { // check if the ring finger is pressed. if it is, thl‘;

-
&

aw]
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GLOVE CONTROLLER

Once | had defined the
1,2, 3 and 4" inputs in
Arduino. Back in Unity |
needed the game engine
to read from the Arduino,
so the USB portitis
connected to.

| 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).

T rrcs

* | CharacterControlier2D.cs

@ Player = [JI Update ()

© 1lusing UnityEngine;
2lusing System.Collections;
Jusing System.Net;
4using System.I0.Ports;

5

6 public class Player : MonoBehaviour
7L

8

8
10
"
12;
REN
14
15
16
17}
18]
19
20
21|
22
2l
24

SerialPort sp = new SerialPort("/dev/cu.usbmodem1d51", S9680);

private beol _isFacingRight;
private CharacterController2D _controller;
private flpat _normalizedHorizontalSpeed;

public
public
public
public
public
public
public
public
public
public
public
public
public

public
public

float MaxSpeed = f;

float SpeedAccelerationOnGround = 18f;
float SpeedAccelerationlnAir = 57;
int MaxHealth = 100;

GameObject OuchEffect;

Projectile Projectile;

float FireRate;

Transform ProjectileFireLocation;
GameObject FireProjectileEffect;
Animator Animator;

AudioClip PlayerHitSound;
AudioClip PlayerShootSound;
AudioClip PlayerHealthSound;

int Health { get; private set; }
bool IsDead { get; private set; }

private fleat _canFireln;

void Start()
1{

Sp.
50,

public

Open(];
ReadTimeout = 1;

void Awakel)

R s + " onmasrcomotanes « (T

] Ph?ur > ,E] Update {)

}
public void GiveHealth(int health, GameObject instagator)
1{
AudioSource,PlayClipAtPoint(PlayerHealthSound, transform.pesition);
FloatingText.Show(string.Format("+{@}!", health}, "PlayerGotHealthTe
Health = Mathf.Min(Health + health, MaxHealth);
private void HandleInput(int Direction)
{
if (Direction = 1)
{
_normalizedHorizontalSpeed = 1;
if (!_isFacingRight)
Flip();
else if (Direction == 2)
{
_normalizedHorizentalSpeed = =1;
if (_isFacingRight)
Flip ();
else
£

_normalizedHorizontalSpeed = 0;

if {_controller.CanJump && Direction == 3)
{

_controller.Jump ();

if(Direction == 4)
FireProjectile();
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GLOVE CONTROLLER

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

Now | want to implement
an accelerometer as | feel
that from the prototyping
on version 1 it would make
it easier to move the player
packwards 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/
TO00020-2-800x533.jpg

o B0

| & ' !:

[ AXE B e
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GLOVE CONTROLLER

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

l‘ll. sgsoloopolocnonooscoEonoo
SEEEEEESEOHONEESSoSESEESSSEoOES
SEEEEEENEOUNUOEENSSEEEEEEEOOBEE

Connecting only the Y-axis peEbH EEEH L R

o
o
o
sa

as this is the only one | Voot b H o p e
want to measure, | connect i 1“: | B r““mﬁ‘

it to the existing Arduino =

circuit and it will hopefully

work together.

-I |
-_*r :::::
i

“I"tv LEEER Y

LR

KEY:

LITTLE FINGER

RING FINGER

MIDDLE FINGER

INDEX FINGER

THUMB (5V)

GND

ACCELEROMETER (3.3V)

ACCELEROMETER (Y AXIS)
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GLOVE CONTROLLER

(Partl)

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

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

ArduinoControllerCode §

#define I1 Al // v oxis

const
const
const
const
const
const
const
const
const

int button_LF_5State
int button_RF_State
int button_MF_State
int button_IF_State

int
int
int
int
int
int
int
int
int

Little_Finger_Pin = 13; /¢ the number of the finger pin

Ring_Finger_Pin = 12;

Middle Finger_Pin = 11;

Index_Finger_Pin = 18@;

Little_Finger_LED = 6;

Ring_Finger_LED = 5;

Middle_Finger_LED = 4;

Index_Finger_LED = 3;

analogInPin2 = I1; // Analog input pin that the Accelerometer's second pin is attached to

a; [/ variable for recding the pushbutton status

| A ]
=
O

@

3
int sensor_value_l = @; // occelerometer - added inl
int sensor_value_2 = @;
int sensorValue? = &; // volue read from the Accelerometer's second pin
int Buffer = @;
int QuEpUtAVERAGE = @;

int outputValue? = 8; // value output to the PMM (analog out)

void setup() {
Seriol . begin{9C0@) ;

pinMode(Little_Finger_LED, QUTPUT); #/ initiclize the LED pin as on output:
pirMode(Ring_Finger_LED, OUTPUT);

pirMoce(Middle_Finger_LED, OUTPUT);

pirMode(Index_Finger LED, QUTPUT);

pinMode(Little_Finger_Pin, INPUT); /7 initialize the finger pin as on input:
pirModeRing_Finger_Pin, INPUT);

pirMode(Middle_Finger_Pin, INPUT);

pirMode(Index_Finger_Pin, INPUT);
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GLOVE CONTROLLER

(Part 2)

| 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.

ArduinoControilerCode §

}
void loop() {

button_LF_Stote = digitolRead(Little_Finger_Pin);
button_RF_Stote = digitolResd(Ring_Finger_Pin);
button MF_Staote = digitalRead(Middle_Finger_Pin);
button_IF_State = digitalRead(Index_Finger_Pin);
sensorvalued = onalegReadCanalegInPing):
outputValue2 = map(sensorvalue, @, 1823, @, 255);

if (Buffer < 28)

OQutputAVERAGE = OutputAVERAGE + outputValueZ;
Buffer++;

}

else

{
QutputAVERAGE = OutputAVERAGE/28;
Ar5erial.println(OutputAVERAGE] ;
Serial.write(QUtpUtAVERAGE);
i (DUtputAVERAGE < 115)
i

£/ Serial.printlng" FORNARD"):

H

glse 17 (OubputAVERAGE> 115 &% OutputAVERAGE< 135)
J¥/Serial, println{"STILL™);

}

glse

//8erial, printin("BACKWARD");

Buffer = @;

// read the state of the pin volue:
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GLOVE CONTROLLER

(Part 3)

The code here is
unchonged, however this is
the end of the full code for

my Arduino glove controller.

ArduinoControilerCode §

Seridl.write(1):

Seridl.Flush(};

delay(20);

£/ turn LED on:
digitalfirite(Little_Finger_LED, HIGH);
digitalfirite(Ring_Finger_LED, LOW);
digitalfrite(Middle_Finger_LED, LOWD;
digitalfirite(Index_Finger_LED, LOW);

else if Cbutton_RF_State — HIGH) { /7 check if the ring finger is pressed. if it is, the buttonState is HIGH and the rest are LOW:

Serial.write(2):

Serial.Flush()

delay(2e);

s/ turn LED off:
digitalWrite{Little_Finger_LED, LOW)},
digitallNrite(Ring_Finger_LED, HIGH);
digitalfrite(Middle_Finger_LED, LOW};
digitallrite(Index_Finger_LED, LOW);

¥

else if (button MF_State == HIGH} {
Serigl.write(3);
Serial.flush();
delay(2e);
/7 turn LED off:
digitaltrite(Little_Finger_LED, LOW);
digitaltrite(Ring_Finger LED, LOW);

digitalfirite(Middle_Finger_LED, HIGH);

digitaifrite(Index_Finger_LED, LOW);

i

else if (butbon_IF_State == HIGH) {
Serial.write(d);
Serial. flush();
delay(20);
// turn LED off:
digitalfrite(Little_Finger_LED, LOW;
digitalfirite(Ring_Finger_LED, LOW);
digitalfirite(Middle_Finger_LED, LOW3;
digitalfrite(Index_Finger_LED, HIGHD;

¥

else {
digitalfrite(Little_Finger_LED, LOW;
digitalWrite(Ring_Finger_LED, LOW);
digitalfrite(Middle_Finger_LED, LOW);
digitalWrite(Index_Finger_LED, LOW);

¥

}

// check if the middle finger is pressed.

/7 check if the index finger is pressed,

if it is, the buttonStote is HIGH and the rest are LOW:

if it is, the buttonState 1is HIGH and the rest are LOM:

/4 1if the none of the fingers are pressed all are LOW:
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GLOVE CONTROLLER

Once | 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
ackwards.

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.

T ey 2 |

No selection

115 }

116

17 public void GiveHealth(int health, GameObject instagator)
118 {

119 AudioSource.PlayClipAtPoint(PlayerHealthSound, transform.position);
120 FloatingText.Show(string.Format{"+{@}!", health), "PlayerGotHealthTe:
121 Health = Mathf.Min(Health + health, MaxHealth);
122 }

123

124 private void HandleInput(int Direction)

125

128 if {Direction == 135)

127

128 _normalizedHorizontalSpeed = -1;

128 if (_isFacingRight)

130 Flip();

131

132 else if (Direction <= 115)

133 {

134 _normalizedHorizontalSpeed = 1;

135 if (!_isFacingRight)

136 Flip ();

137

138 else if (Direction >= 122 || Direction <= 134)
139

140 _normalizedHorizontalSpeed = @;

141 }

142

143 if (_controller.Canjump && Direction == 4)

144 {

145 _controller.Jump ();

148

147

148 if{Direction == 3)

148 FireProjectile();

150 }

151
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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.

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

VERSION 1

For my very first prototype,

| built the controller outside
of the glove just to see if
the connections actually
work and that my game is
playable. | 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 | 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 |
want it to.
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PROTOTYPING

VERSION 2

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

For my next prototype |
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.

| have plans that when | am
happy with the final wiring |
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. | 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 |
first saw a glimpse of @
product that was almost
there.

| am happy with the way
the controller works and

the build is almost there,
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PROTOTYPING

VERSION 4

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

Version 4 was a more
aesthetic clean up of the
glove. | have covered up
the wiring with the second
glove over the top and

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

Also you may notice | 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 | was
still building my game and
glove, and the 4 iterations
of prototyping I did
hopefully show this.

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

The feedback that | have
been given to improve on
my design of not only the
glove but the game has
been very beneficial as |
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 alll

of the wires hidden away
in the glove, it looks more
professional.






TESTING

- FIRST TEST
(USING VERSION 3
PROTOTYPE)

My first test was a success
| 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
thuml connector was a
little low so was sometimes
hard to reach and maybe

| could make the level a
little more simpler to move
across as | am making this
for the older generation
primarily.
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TESTING

- SECOND TEST
(USING VERSION 5
PROTOTYPE)

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

| 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 |
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 | 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.

| have seen for my own
eyes that by testing, this
glove works.
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BRANDING

NAME GENERATION

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

From a little exploration of
words that | feel my game
represents | narrowed
down “Knight Time" as my
name of choice as | felt this
tied up with the feel and
style. You play as a knight
and also since late on in
the development stage

| changed the setting to
‘night time” so | felt this was
the best way forward.
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BRANDING

LOGO DEVELOPMENT

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

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

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

LOGO DEVELOPMENT

Modifying my sketch
digitally in lllustrator [ have
created a logo inewhich |
am very happy with.

Also with the added “Glove
Editlon” this gives the
indication that this is how
you play the game which is
a little detail | have thought
about adding for a while

and | think it works.

GLOVE EDITION

S\
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BRANDING

PACKAGING

To package the game up
to a standard that | was
happy with | wanted it in
a DVD case, | designed

a sleeve to goinit and
made it look as authentic
as | could to that of a real
published game.

Q G FrCER & THME = PRUSE F LB AUSE
a LITTLE FINGER & THUSB = START

@ TLT WRIST LEFT = mQOVE BATK
h - ik

| 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. |
feel like the designs | 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.

| feel like the logo and
overall colour scheme
matches that of my game
so nothing feels alienated.
| tried my hardest to make
everything seem like @
legitimate product and

| think, as well as others,
looks professional.
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CONCEPT VIDEO

- PLANNING

For a concept video | 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.

| 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
pboard 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. | 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 | compile
the video together to
create a video game trailer
like result that | am very
satisfied with. | 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:

https://wwwyoutube.com/watch?v=F2vuFiGf--0
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FINAL COMMENTS

From something | built
ground up, | am extremely
proud of myself. Making @
game is something in which
| have always wanted to
acheive and i think that
learning C# has been very
peneficial 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 | wanted to
focus on, as | wanted to
get better at it and not just
design an interface.

From my vision | 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. | 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 | 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 | have many ideas for
future versions of my glove;
| 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 | was to change
my game, | could do any
game | wanted now that |
have everything working,
maybe | could even create
that 3D car game idea |
itched on with from the

beginning and see how that

worked.

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

more skills that will benefit
me in the future because
the more skills | 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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