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Project Introduction

This project is about making a tower defence game inspired by games like TD5 and kingdom
rush but, I wanted to make my own little spin on the game, so the user can use potions in the
world to add they own little spin.

Project Goals

By the end of the project I want to have a short demo of a tower defence game
were the player has to think about placing towers and manged there money and
potions to win the game. I also want to add a star system to add to the reliability of
the game as well.

Main goals

e Have a demo of a game with a win and lose state

Have basic enemies that spawn in and go on the right path

Have a tower system and also a upgrade system for those towers

Have a wave system that controls the amount of enemies

Have a money system in the game that the player must look out for.

Smaller goals

e Have a star system for reliability

Have more then 1 tower in the game

Have more then 1 enemy in the game

Try my best to make the game look nice (And not just blocks)

Try and get 3 potions in and working quite well

Challenges and Risks

The main challenge I see is the Al, as I have not messed with Ai that much they will
be a lot of unknowns and figuring out how it all works, but I think I can do it to a
good standard.

[Forest fortress]
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I also see some of the more advanced systems in the project (Like the upgrade
system) could cause some issues. But again I think my skill is good enough to do
well.

Finally I think building the game will come with some issues as I have never done it
by myself before I think it could cause some problems but again I think I will be able
to figure it out and get a build of the game.

Hardware Requirements

For the hardware requirements I have made some tables to showcase the hardware
recommended for unreal engine 5, also I have made a table of the hardware which I
made the Game on (University Pc)

Table showcasing Recommended hardware for unreal Engine 5

Recommended hardware (Unreal engine 5)

Operating system Processor Video Ram Graphics card
Windows 10 Quad-core intel 8 Gb of ram DirectX 11
Windows 11 Or Amd 2.5 Ghz or faster N/A Or 12 Compataible card

Table showcasing Hardware in University Pc

Hardware (University Pc)

Operating system Processor Video Ram Graphics card
Windows 11 | 1lthgeni7-11700 |  32GBofRam | RTX 3080
Platforms

Target Platform

The target platform I am aiming for is Pc because I wanted to just use mouse inputs
when making this game (Little task I made for myself) Also it made the most sense
to make it for pc because tower defence games play the best on Pc.

[Forest fortress]
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Engine Specific Specifications and Limitations

When it comes to unreal Engine Specifications, I made a quick chart showcasing
what will be Needed to run this project, Look below.

Recommended hardware (Unreal engine 5)

Operating system Processor Video Ram Graphics card
Windows 10 Quad-core intel 8 Gb of ram DirectX 11
Windows 11 Or Amd 2.5 Ghz or faster N/A Or 12 Compataible card

Then when it comes to Limitations, I would say the main thing I will need to look out
for would be Ram on computers because UE5 eats up Ram quite a lot also with the
environment that I want to make with the level as well, I have got to make sure that
I thinking of optimisation of my code.

Then again with Optimisation of my code should help make this not a big issue, I
also think the University Pcs are quite good so I do not see Ram being a big problem
if I can make my code the best it can be.

Engine Summary
The Engine version the Project will be using 5.4.4 and they are no new

Plugins in the project only the one that comes preinstalled into a UE5
and using the Top down Template

Systems and Diagrams

Flowcharts for BP_Buiding_spawn

Flowchart showing how the Ui Pops up on Building towers
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Flowchart showing how the Ul pops
up for Building towers
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Flowchart showing how UI visible Function works
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Flowchart showing Ui visible function

Make Ui Visible

Function runs

Set visibility of
button widget

Set is on screen to
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Y
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Flowchart showing how Update modes function works
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flowchart showing Update
modes function

Update modes

function is run

Get place Ul Ref

Update modes
custom event is
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Flowchart showing spawn in building event
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Flowchart showing spawn in
building event
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Flowchart showing what happens when you sell a tower
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Flowchart showing what happens on event begin play
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Flowchart showing Event Begin play
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Flowchart showing De-spawn Decal
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Flowchart showing how to create decal

Flowchart showing how
create decal works
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Flowchart showing how to get all Ui refs from UI_building
spawns

Flowchart showing how | get all the Ui
ref for BP_building_spawns

Ref Ul Interface
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Add building
Point to array
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Flowchart showing how mouse location event works

Flowchart showing
mouse location event
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Flowchart showing how adding coins works

Flowchart showing how
adding coins works
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END
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Flowchart showing how upgrade function works
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flowchart showing what happens

when upgrade function
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Flowchart showing how holding down right click works

flowchart showing how Holding
down right click works

Right click
Input

Right click variable
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Flowchart showing how player rotation for wall spell works
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Flowchart showing how Un-pause game works

2022/23

Flowchart showing pause and
un-pause game

Ben Gibbons

Player has paused
game

Un-Pause menu

Menu on
screen

Pause menu

N

Flowchart showing what happens on move

Flowchart showing what happens
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Flowchart showing how get rotation from rotation function
works

Flowchart showing get rotation
from rotation Function

Get rotation from
Rotation step runs

Add 1 to the Rotation
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Y
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Flowchart showing the zoom in and out feature works
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Flowchart showing The zoom
in and out feature
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Flowchart showing end game function

2022/23

Flowchart showing
end game Function
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Flowchart showing make sure player can but works (for all

icons)

Flowchart showing how Make sure
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Flowchart showing click on the screen works

Flowchart for click on screen
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Flowchart showing move camera function

Flowchart showing move
camera Function
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Y
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Flowchart showing player taking damage

Flowchart showing player
taking damage

Ben Gibbons
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Flowchart showing take away coins works

Flowchart showing
take away coins

Take away coins
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Flowchart showing use potion

Flowchart showing use potion

Ben Gibbons
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Flowchart showing set up Ui on pads function

Flowchart showing Set up Ul
on pads function

Ben Gibbons

Setup Ulon
pads

Loop through
Building spawns

Looping

».

True
Is valid

» |make Ui Visible

Completed

interface Runs

Spawn in Ul

Mothing

>

Visabilty of
decal

False

Nothing
happens

happens

END

[Forest fortress]

Classification: Restricted



Version 0.1 2022/23 Ben Gibbons

Flowchart showing place potion Code

Flowchart showing Place potion
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Flowchart showing get in bounds macro

Nothing happens
Marco fires
Greater then
kes vector
sirtpeint o

Y value
greater
then max Y

Z value
greater
then max Z

[Forest fortress]

Classification: Restricted



Version 0.1 2022/23 Ben Gibbons

Flowchart showing event begin play
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Flowchart showing BP_end
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Flowchart showing spawn in Ai
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Flowchart showing how spawning works in the spawner

Flowchart showing how spawning
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All flowchart showing Enemy code
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Flowchart showing enemy attack
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enemy attacking
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Flowchart showing stop attacking

Flowchart showing
stop attacking

Stop attacking

Set attacking to false

Set movement mode
to walking (Stops
movement)
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Flowchart showing enemy health

Flowchart showing health
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[Forest fortress]

Classification: Restricted



Version 0.1 2022/23 Ben Gibbons
Flowchart showing moving function
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Flowchart showing move down into ground function

Flowchart showing move
down function
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Flowchart showing update path
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Flowchart showing take away from array
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Flowchart showing E_change health

Flowchart showing Call
E change health
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Flowchart showing stopping enemy begin overlap
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Flowchart showing Stopping enemy (end overlap)
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Flowchart showing start moving again

Flowchart showing start
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Flowchart showing slow down function
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Flowchart showing Setting variable for BPC
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Flowchart showing enemy attack

Flowchart showing
enemy attack
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Flowchart showing slow down enemy
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Classification: Restricted

[Forest fortress]

Ben Gibbons



Version 0.1 2022/23 Ben Gibbons

Flowchart showing back to normal
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Flowchart showing Event any damage
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flowchart showing Enemy destroy wall event
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All flowcharts showing Al for enemy

Flowchart showing BTT move

Flow chart showing
the BTT Move

Ben Gibbons

Event Receive
Execute

Path Interface is
run

Ai Move to ELEES

the closet point
on the spline

is valid

Not valid

On fail

Nothing happens

Is valid

Update path is
run (In enemy)

[Forest fortress]

Classification: Restricted
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Flowchart showing the AI Tree

Flow chart showing the Ai Tree

Root BT NPC

Sequence

l

BTT_Move is
called

All flowchart showing Code in Projectile

[Forest fortress]

Classification: Restricted
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Flowchart showing base projectile

Flowchart showing base
Projectile

On Box overlap

Apply damage to
other actor

Destroy actor

All flowchart for base potion

[Forest fortress]

Classification: Restricted
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Flowchart showing Kill area

Flow chart showing Kill area

Kill area Event is

run

Destroy actor

Destroy component

[Forest fortress]

Classification: Restricted
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Flowchart showing use potion

Flowchart showing
use potion

use Potion

ard Potion? Nothing happens

Set sphere Radius

Spawn sphere
radius

Y

Spawn decal at
location

Set timer (by time to
kill)

Decal on the floor >

On event
finished

L 4

Kill area

All flowcharts for potion 1

[Forest fortress]

Classification: Restricted
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Flowchart showing Event begin play

)

cvent begin play

S~

\

Fade in Audio (over
1 second)

[Forest fortress]

Classification: Restricted



Version 0.1 2022/23 Ben Gibbons

Flowchart showing begin overlap

Flowchart showing begin overlap

Event actor begin
overlap

Add actor to
(actor to damage
array

Set timer by event

Do damage (every 1 second) » Settimer variable
calls damage

Nothing happens

[Forest fortress]

Classification: Restricted
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Flowchart showing end overlap

Flow chart showing
end overlap

End overlap

Actor to damage
Remove actor

[Forest fortress]

Classification: Restricted
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Flowchart showing kill potion Function

Flowchart showing Kill potion Function

Kill potion runs

Clear Damage
output timer

destroy component

v

Destory actor

[Forest fortress]

Classification: Restricted
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Flowchart showing kill area

Flowchart showing Kill area

Event Kill area Runs

Kill potion

[Forest fortress]

Classification: Restricted
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Flowchart showing to do damage function

Flowchart to show do damage Function

Do damage Runs

Loop Actor to Apply damage (3
damage amount of damage)

All flowcharts for potion 2

[Forest fortress]

Classification: Restricted
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Flowcharts showing actor begin play

Flowchart showing actor
begin overlap

Actor Begin overlap

Is actor = True

tower

Upgrade tower
(on the tower)

Nothing happens

All flowcharts for potion 3

[Forest fortress]

Classification: Restricted
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Flowchart showing Event begin play on potion 3

Flowchart showing event begin
play on potion 3

event begin play

Spawn wall at the
location of actor

All flowcharts for Wall Potion

[Forest fortress]

Classification: Restricted
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Flowchart showing event begin play

[Forest fortress]

Classification: Restricted
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2022/23

Flowchart showing begin overlap

Flowchart showing Begin overlap

Ben Gibbons

On Overlap (Box
Collision)

Stop enemy

Add to enemy
stopped array

Nothing happens

Is valid make Enemy
attack (On

enemy)

Enemy Ref Variable
is made

Not valid

Nothing happens

Flowchart showing end overlap

Flowchart showing End overlap

On End Overlap
(Box Collision)

Stop enemy

Remove from
enemy stopped

is valid

Stop attacking
(On the enemy)

Not valid

Nothing happens

[Forest fortress]

Classification: Restricted
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Flowchart showing health widget on the wall

Flowchart showing health on the wall

Event any damage

Set last damage
variable

Take away damage
from health and set
health as well

!}

Call update health to|
the Ul

Is health

-0 Kill actor END

Nothing happens

Flowchart showing chaos system for the wall

Flowchart for the chaos
system for the wall

Kill actor is called

" Set collision "
Set sln'!ulate Add radial impulse E_Enemy enabled (to no Timer till
physics destory wall collision) destory

Not valid

Play Crumble

. sound effect
Set simulate
physics
Add radial impulse
END

Set collision
enabled (to no
collision)

Timer till
destory

|

Play Crumble
sound effect

[Forest fortress]

Classification: Restricted
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Flowchart showing timer till destroy wall

Flow chart showing how timer
till destory works

Timer till destory is

called

after 5 seconds
timer finishes and

calls destory actor

Destory actor

[Forest fortress]

Classification: Restricted
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Flowchart showing wall Ui event construct

Flow chart For wall Ul event
construct

Event construct

Bind to E_update
health

[Forest fortress]

Classification: Restricted
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Flowchart showing health widget on wall updated

Flow chart For wall Ul Updated
the health bar

update progress

bar

Current health
divide by current

health

[Forest fortress]

Classification: Restricted
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Flowchart showing play crumble sound

Flowchart showing Play crumble sound

event Play crumbed

sound is fried

Play 2d sound
effect

All Flowchart for wheel spin

[Forest fortress]

Classification: Restricted
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Flowchart showing event begin play

Flowchart showing event begin play

Event begin play

Getting player ref
Interface Fires

Player Ref variable
is also made

FN_Get spin widget
Interface

WEBP_spin Up
Varaible is mad and
Ul it Innit UI

[Forest fortress]

Classification: Restricted
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2022/23 Ben Gibbons

Flowchart showing make widget custom event

Flowchart showing Make widget

Custom event

Event begin play

Getting Ref to
widget and Innit
widget

Set overlay material
to MM_outline

Set visibly to Not
hidden for tooltip

v

Set collision on
circle to on.

Set collision
Response to

channel to block
visibility.

[Forest fortress]

Classification: Restricted
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Flowchart showing make wheel spin

Flowchart showing
make spin event

make spin event is
called

%r;e\(:\.lr(sapmso Lmt True Set visibly of Button
wheel) P widget to false
False
¥

Do once makes tool .
tip visibility set to Set visibly of Button
false widget to True

Flowchart showing what happens when spin the wheel

Flowchart showing what happens
on spin the wheel

Spin wheel is

called

How many spins is
set

[

Do once is called
and set overlay
material to Nothing

Player have

N —— Play spin wheel Random Audio sound effect
enough coins

Take away 50 coins »>
sound effect number fades out as well

Reset wheel m Wheel resets

[Forest fortress]

Classification: Restricted
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Flowchart showing adding them together in function

Flowchart showing adding them
together Function

Function fires

Add 1 to potion to
add

[Forest fortress]

Classification: Restricted
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Flowchart showing Which potion to get Function

Flowchart showing which
potion Function

Ben Gibbons

flowchart showing if player can spin again

Flow chart showing if player
can spin again

Check to see if
player can spin
again

Set timer by event (1
Minus 1 from how second till wheel

many spins spin again)

Spins greater
then 1

Make item won
Hidden

Set collision to
enabled on
circle

v

Set overlay material

END

to MM_Outline

[Forest fortress]

Classification: Restricted
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Flowchart showing Collision Function

Flowchart showing set
collision function

Set collision

function is run

Set collision
enabled for circle

Set collision
response to channel

(to block Visibility)

[Forest fortress]

Classification: Restricted
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Flowchart showing Reset wheel function

Flowchart showing reset wheel function

Function is called

Resets the Do once
node

Set Visibility of item
won to hidden

Set collision to
enabled

[Forest fortress]

Classification: Restricted
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Flowchart showing random number called

Flowchart showing Random
number called

Ben Gibbons

Random number is

called

switch on into for 6
numbers

True

Did p_layer Which Potion Seeing if have
win?

enough

Check to see if
player can spin

again

[Forest fortress]

Classification: Restricted
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Flowchart showing to show the right image

Flowchart to show the
right image

Show the right

image starts

Set brush texture to
item won

All flowchart and IA diagrams showing wheel spin Ui

[Forest fortress]

Classification: Restricted
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IA Diagram showing 1t button clicked

|IA diagram showing 1st button
clicked

On button one

clicked

Spin the wheel
once

Set visibility of
button widget to
hidden

set is visible to false
and set collision to
nho collision

[Forest fortress]

Classification: Restricted
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IA diagram showing 2" button clicked

IA diagram showing 2nd button
clicked

On button one

clicked

Spin the wheel 5
times

Set visibility of
button widget to
hidden

set is visible to false
and set collision to

no collision

[Forest fortress]

Classification: Restricted
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IA Diagram showing 3™ button clicked

IA diagram showing 3rd button
clicked

On button one

clicked

set visibility of
buttons to false

Set is visible
Boolean to false

[Forest fortress]

Classification: Restricted
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Flowchart showing check amount

Flowchart showing
check amount

Check the amount

runs

Seeing how
much | have

[Forest fortress]

Classification: Restricted
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Flowchart showing how much I have function

Check the amount
runs

3 coins Greate
then 120 but less Set BTN to enabled
then 600

to enabled

Set BTN4 and BTN

Set BTN4 and BTN
to not Enabled

All flowcharts for the wave manger code

[Forest fortress]

Classification: Restricted
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Flowchart showing time till next wave

Flowchart showing time
till next wave

Time till next wave

starts

start timer by event
wave timer (With

time till next wave)

[Forest fortress]

Classification: Restricted
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Flowchart showing wave timer

Flowchart showing
wave timer

Wave timer event is

called

Update wave
timer (On the

Timer Widget)

[Forest fortress]

Classification: Restricted
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Flowchart showing next wave

Flowchart showing
next wave

Call next wave
Event is called

Start wave sound
effect fades in

Loop
spawners (In
order)

start wave (To
Enemy
spawners)

set is waving to true

A 4

Get data
from row

Completed

Set timer for 1.5
seconds (Fade out
audio)

make widget
disappear

Flowchart showing make widget appear

Flowchart showing make
widget appear

ake widget appear’
function is run

Wave number Make widget
- -
Do once node > show (in the
greater then 1 <pin wheel)
Nothing happens o END

[Forest fortress]

Classification: Restricted
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Flowchart showing event begin play

Event begin play

getting player Ref

and also getting

timer widget ref as
well

Innit timer widget

Loop through
SpaWners
in order

Ben Gibbons

Greater N
Set waving to false
Mothing happens

[Forest fortress]

Classification: Restricted
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flowchart showing enemy died

Flowchart showing enemy died

Ben Gibbons

Enemy died

All enemies True
dead and waving not Math for Ul
true

Update Enemy
health

wave timer

Y

Nothing happens

END

flowchart showing Ui Function runs

Flowchart showing
Ul Function runs

Add 1 to Wave value

is wave number
greater then 6

End game (player
Ref)

Call Update Wave
(On WBP_wave)

[Forest fortress]

Classification: Restricted
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Flowchart showing Upgrade enemy health over waves

2022/23

Flowchart showing

Upgrade Enemy health

Ben Gibbons

Loop through

Looping

Spawners

Completed

Y

Upgrade enemy
health

Nothing happens

Y

";/E;ID

[Forest fortress]

Classification: Restricted
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flowchart showing Upgrade enemy health function

Flowchart showing update
enemy health.

-~
/Update enemy\

\ health /

~

Add 8 to enemy 1
health

Add 13 to enemy 2
health

Add 20 to enemy 3
health

All Flowchart and IA diagrams for wave manger Ul

[Forest fortress]

Classification: Restricted
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Flowchart showing Innit

Flowchart showing
Innit

Innit is called

Set wave manger
Variable

Play idle animtion

[Forest fortress]

Classification: Restricted
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Flowchart showing set progress bar

Flowchart showing
set progress bar

Set progress is

called

Get set percept and
set the value of the

progress bar

[Forest fortress]

Classification: Restricted
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IA diagram showing start Wave button been pressed

Flowchart showing button being
pressed to start the wave

Start wave button

has been pressed

Call next wave
(In wave
manger)

Set visibly of button
to no hit testable

Play Fade out
Animation

[Forest fortress]

Classification: Restricted
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Flowchart showing Un hover and hover animations

Flowchart showing Un hovered and hovered

On BTN Un-Hovered On BTN Hovered

Make icon normal Play Make bigger
size and start idle animation and stop
again Idle
b4 \ 4
END END

[Forest fortress]

Classification: Restricted



time =0

Version 0.1 2022/23 Ben Gibbons
Flowchart showing update wave timer
Flowchart showing Update
wave timer
On Update wave
timer call event
Play fade in
animation
Nothing happens
Set max time and
Temp time to 0
¥
] True
ef::yflg.'frsﬁnlnonc:jps Set vall:; ‘i{;lamped Set new temp time Does temp Clear timer

Call next wave
{in wave
manger)

|

Play fade out
animation

All Flowchart For base tower

[Forest fortress]

Classification: Restricted
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Flowchart showing innit

Flowchart showing innit chain

Innit is called

Set BP_spawning
point as variables

[Forest fortress]

Classification: Restricted
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Flowchart showing how aiming works

2022/23

Flowchart Showing how aiming

Ben Gibbons

Rotate to enemy

start timer to
shoot

Timeline to Rotate
to

Updated

Finished

Aim towards
enemy

[Forest fortress]

Classification: Restricted
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Flowchart showing aim towards enemy function

Flowchart showing Aim Towards
enemy Function

Aim towards enemy
Function is fired

Get world rotation of A Lerp Between A and set world rotation
the scene B
A
\ 4
B
Get aim rotation

[Forest fortress]

Classification: Restricted
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Flowchart showing end overlap event

Flowchart showing end
overlap event

On sphere End
overlap

Remove other
actor to Array

Rotate to the
enemy

[Forest fortress]

Classification: Restricted
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Flowchart showing Data slot function

Flowchart showing Choose
data slot Function

Upgrade Tower

Funcation is run

Get the Right row
table and break the

Results

Upgrade tower

Play 2d sound

[Forest fortress]

Classification: Restricted
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Flowchart showing adding enemy to array (On overlap)

Flowchart showing Enemy
overlaps array (On overlap)

On sphere overlap

Add other
actor to Array

Rotate to the
enemy

[Forest fortress]

Classification: Restricted
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2022/23

Flowchart showing Aim rotation function

Flowchart showing Aim
rotation function

Ben Gibbons

Getting aim rotation
Function is called

Is valid
Is enemy

Valid?

Not valid

Nothing happens

Find look rotation of
scene world
location and enemy
actor location.

[Forest fortress]

Classification: Restricted
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Flowchart showing Timer to shoot

Flowchart showing timer
to shoot

Start timer to shoot

is fired

Do once is fried and
timer is started and ——» Shoot

set to the fire rate

Timer is also set to
a variable

[Forest fortress]

Classification: Restricted
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Flowchart showing Shoot function

Flowchart showing
shoot

Shoot Event is fired

Spawn actor of
class (Set to bullet
use)

Projectile is
spawned at socket
location

v

Projectile is variable
is set and 2d sound

is played

[Forest fortress]

Classification: Restricted
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2022/23

Flowchart showing Upgrade system

Flowchart showing Upgrade system

Ben Gibbons

Upgrade tower

upgrade by

. Upgrade with potion
potion?

Activate Upgrade

VFX

Upgrade tower

A

Funcation

Flowchart showing upgrade system Function

Flowchart showing Upgrade system

Upgrade Tower
Funcation is run

choose data Upgrade 3 switch on int for Upgrade 1
slot (With row < uparade
Upgrade 3) Py
Upgrade 2

choose data slot
(With row
Upgrade 2)

G/

Y

choose data slot
(With row
Upgrade 1)

[Forest fortress]

Classification: Restricted
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Flowchart showing Upgrade tower event

Flowchart showing
upgrade tower

Upgrade tower is
run

static mesh for the
body and the head
are changed

Change size of

effect for damage Changed location of

Beam VFX

Clear and invalidate
timer (aim timer)

output

Upgrade number is

changed, enemy

Detection .
ue
3 True,

Fi ¢ n a False

Ire rate s change 1s2ng \ False Glear and invalidate Reset do once on Restarts the

and damage output
is also changed

— END

tower? timer (aim timer) shooting timer timer to shoot

All flowcharts for Tower 2

Flowchart showing Upgrade tower (Tower 2)

Flowchart showing Upgrade system

Upgrade tower

upgrade by
potion?

Activate Upgrade

Upgrade with potion VEX

[

Upgrade tower
Function (In
base tower)

[Forest fortress]
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2022/23

All flowcharts showing Tower 3

Flowchart showing End overlap

Flowchart showing
end actor overlap

Ben Gibbons

vent end overlap i
run

Enemy is
removed from
enemy array

is array
empty?

False

Nothing happens

Turn of vix and set

visibility to hidden

set play rate of spin
back to normal and
set looping of

clear both timers
and set material of
the head to the right
one

Fade out music and

[Forest fortress]

Classification: Restricted




Version 0.1 2022/23 Ben Gibbons

Flowchart showing event fire

Flowchart showing Fire

Event fire is called

Set world rotation to Set VE:“”'
enemy (of arrow) parameter for laser
beam

is enemy
array valid

Y

slow Down
enemy Interface
fired

Nothing happens

Reset Do once on
VFX

Flowchart showing event begin play

Flowchart showing event begin play

Event begin play

Set world rotation of
the head (to rotate)

Rotate to start up

[Forest fortress]

Classification: Restricted
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flowchart showing Aim event

Flowchart showing event aim

Ben Gibbons

Event aim is called

Set play rate to 4
and set material to
glow blue

Timeline to change On finished ~

scale of the rock g

Update

Set world scale

END

Nothing happens

[Forest fortress]

Classification: Restricted
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Flowchart showing actor overlap

Flowchart showing actor overlap

Event overlap is run

set timer for fire
every 0.1 seconds
to call Fire

Fire Rate is setto a
variable and then a
do once is activated

Vix is activate and
set to not be hidden

[Forest fortress]

Classification: Restricted
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Flowchart showing Upgrade system

Flowchart showing Upgrade system

Upgrade tower

Activate Upgrade
VFX

upgrade by

tion? Upgrade with potion
potion?

A

Upgrade tower
Function (In
base tower)

All Flowcharts and IA diagrams for pause menu

[Forest fortress]

Classification: Restricted
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Flowchart showing Innit

Flowchart of Innit
pause menu

Innit pause menu

Main Hud Variable
set

[Forest fortress]

Classification: Restricted
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Ia Diagram for BTN_resume

la Diagram for
BTN _Resume

On BTN_Resume

Un pause game
(In main Hud)

[Forest fortress]

Classification: Restricted
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IA Diagram for BTN Quit

la Diagram for
BTN_Quit

On BTN_Quit

Quit game

[Forest fortress]

Classification: Restricted
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Ia Diagram for BTN Reset

la Diagram for
BTN_Restart

On BTN_Restart

Get Current level
name

Open Level By
hame

[Forest fortress]

Classification: Restricted
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All IA Diagram and Flowcharts for main menu

Innit main Hud

flowchart showing
Innit of main Hud

Innit main Hud

Set player Ref

Innit Health and
coins and Innit
Potion Panel

v

Innit End screen
and Innit pause
Menu

Set wave manger as
a varabile

Flowcharts showing pause menu

Flowchart showing
pause menu

Pause menu event
is fired

Fade in animation
plays

v

set game paused set blur strength to set visabilty of
True 3 pause menu to true

[Forest fortress]

Classification: Restricted
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Flowcharts showing Brin image to the screen

Flowchart showing bring
image to the screen

Event is called

Show icon at the
bottom of the
screen (at all times)

set visibility to
hidden

Flowcharts showing Pause menu

Flowchart showing
pause game

Un pause game

Fade out pause
menu animation

plays

Y

set game paused set blur strength to
False 0

[Forest fortress]

Classification: Restricted
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Flowcharts showing Visibility of pause menu

Flowchart showing
Visibility of pause menu

Set visibility for

pause menu

Set visibility of
WEP_pause menu
and set pause on

screen to false

[Forest fortress]

Classification: Restricted
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Flowcharts showing on screen event is called

Flowchart showing on
screen event is called

On screen event is

called

set Pause on screen
to True

[Forest fortress]

Classification: Restricted
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All Flowcharts and IA diagrams for potion panel

Flowcharts showing Innit

Flowchart showing innit

innit panel

set player ref
variable

adding to an
array

bind to event to
cooldown (What
cooldown to start)

[Forest fortress]

Classification: Restricted
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Flowcharts showing adding to an array

Flowchart showing Adding
to an array

Function is

called

make array (of all 3
Potions)

Looping

Loop

Potions Innit potions

Completed

Nothing happens

[Forest fortress]

Classification: Restricted
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Flowcharts showing How turn of buttons work

Flowchart showing how turn
of buttons work

setis enabledto | Switch on enum +| setis enabled to
false (potion 3) | (Potion) “| false (potion 1)

set is enabled to
false (potion 2)

C/

)

A

Y

Flowcharts showing have enough function

[Forest fortress]
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start timer to loop start timer to loop
for check for check
Check for Clearnme( for is potion on is potion on Cbarnm for Cllecl[u
potion pul]m 3 cooldown cooldown potion potion
start timer to loop
for check

Clear timer for
potion 2

Check for
potion

[Forest fortress]

Classification: Restricted
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Flowcharts showing check for potion function

Flowchart showing check for
potion function

e set Potion to be

enabled

is number
greater then 07

set Potion to
Not be enabled

Flowcharts showing how cooldown works

[Forest fortress]

Classification: Restricted
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2022/23

Flowchart showing how

cooldown works

Ben Gibbons

Set text on potion 3

(for how many)

Set text on potion 3
(for how many)

Switch on enum

Set text on potion 1

(Potion)

(for how many)

Turn on Cooldown
for potion

Turn on Cooldown
for potion (Potion 2)

Set text on potion 2
(for how many)

'QD/‘

Flowchart showing Innit

All Flowcharts and IA diagrams for potions

Flowchart showing Innit

All variables that |
need to use
Throughout the
Blueprint

Set scaler
parameter value For
cooldown to 0

Set temp time and

default time

Set text for the
potions

Set brush from

texture

Set up tooltip

[Forest fortress]

Classification: Restricted
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Flowchart showing set up tool tip

Flowchart showing set up tool tip

Event is called

Create Tool tip

Variable is set and
is also set as a tool

tip

]

Switch on potion

h 4

Innit Tool tip for Innit Tool tip for Innit Tool tip for
Fotion 1 Fotion 2 FPotion 3

4

N

L
»

i
-

[Forest fortress]

Classification: Restricted
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Flowchart showing Turning on cooldown

Flowchart showing
turning on cooldown

Event is called

Visibility for
cooldown is setto
visible

Turn of buttons
(In the Potion

panel)

set timer by event
which calls to
Cooldown every
second

Timer Varaible is set
and cooldown set to
true

[Forest fortress]

Classification: Restricted



Version 0.1 2022/23 Ben Gibbons

Flowchart showing spawning in decal and destroy decal

Flowcharts showing spawning in decal
and destroy decal

De Spawn in decal
is called

Spawn in decal is

called

DE spawn Decal
Create Decal is is called (to
called (to player player
character) character)
v Y
END END

[Forest fortress]
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2022/23

Flowchart showing how cooldown works

Flowchart showing how the

cooldown works

Ben Gibbons

Cooldown is called

Divide Temp time by
default time and set
scaler parameter
Value

is temp less or

equalto 0

MNothing happens

END

True

Clear timer, set temp time
to default, set visibility to
hidden and set cooldown

to false

Have enough (to
potion panel)

A
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IA Diagram showing what happens when potion clicked

IA Diagram showing what happens on
Potion clicked

is potion the True - . .
one we have Aglr;anon u; make Potion selected set » | Destroy decal

selected utton go down to false
Destroy decal

set current potion to|
thiz potion, and
potion selected to
true
Laoping . .| Animation to make
Is potion Up? "] button go down

Completed

Nothing happens
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All Flowchart for Tooltip

Flowchart showing how the innit

2022/23

Flowchart showing how innit works for tooltip

works for Tooltip

Ben Gibbons

Innit runs

Set text for the title
and the text
description

Set brush from
texture and set

TB_how much

Need to show
money

True

Set visibility of
Im_coin to
Collapsed

4

Set visibility of
Im_coin to Visible
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All Flowcharts for WBP_Build here

Flowchart showing innit WBP_Build here

Innit Tooltip

Set text to TB_text

Set timer to loop
every 0.05 seconds
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All Flowchart for enemy Health bar

Flowchart showing event begin play for health bar

Flowchart showing event begin
play for health bar

Event Construct

Bind to E_Health
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Flowchart showing change health event

Flowchart showing event
change health

Event change

health

Divide Current
health by max

health

Set percent
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All Flowchart showing WBP_end screen

Flowchart showing Innit end Screen

Innit end Screen

Main Hud and
Player data
variables are set

Bind to E_update
starts is set up
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IA Diagram showing Replay BTN

la Diagram showing On
replay BTN

On Replay BTN

Click

Get current level
name

Open level by name
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IA Diagram showing Quit game

IA Diagram showing
Quit game

Quit game BTN is

clicked

Quit game
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IA Diagram showing Main Menu

|A Diagram showing Back
to main menu

BTN Menu has been

clicked

Main Menu
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Flowchart showing Update stars

Flowchart showing Update stars

TN Menu has been

clicked

Set current health
(From player data)

Do stars

Play Blur animation
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Flowchart showing do stars function

All Flowcharts for WBP wave
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Flowchart showing Innit

Flowchart showing Innit

Innit Event is Called

Get player Ref and
set player Ref

Bind event Update
wave to (update

wave)
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Flowchart showing Set text for next wave

Flowchart showing Set text
for next wave

Setting new wave

text is called

Set and format text
to TB) wave
number
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All Flowcharts for WBP_health and coins
Flowchart showing Innit for health and coins

Flowchart showing Innit for
health and coins

Innit Health and

coins

Bind event to
E_change Health

Bind event to
amount of coins

Update health

Amount of
coins
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Flowchart showing Update health

Flowchart showing
update health

Update Health is

run

Set health variable
to text node

Set text health to
say player health
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Amount of coins function

Amount of coins
Function

Amount of coins is

run

Set coins variable to
text

Set text Coins to
say player coins
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All Flowchart showing WBP_place Ul

Flowchart showing Update modes

Flowchart showing Innit
Update modes

Ben Gibbons

Innit Update modes
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spawn and is
building variables

set text for the right
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Interface gets player
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v

Change Text on
spawn
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Flowchart showing Change text on spawn function

Flowchart Change text on spawn Function
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have enough Switch on Eunum | | have enough
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Flowchart showing Does player have enough

Flow chart Does player have enough
Function

Does player have
enough Function

True

s amount
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then money

Set upgrade BTN To
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Flowchart showing Event Upgrade UI

Flowchart Event upgrade Ul Event

pgrade Ul Eventis
called

Is Building
True

Set active widget to
be Upgrade

Set active widget to
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Flowchart showing Make tool tip

Flowchart Event make tool tip

Set up tool tips

Create tool tip 1

Set up tool tip and
Innit

Create tool tip 2

Set up tool tip and
Innit

Create tool tip 3

Y

Set up tool tip and
Innit
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IA diagrams for BTN Click

|A Diagram showing
BTN 1 Click

BTN 1 has been
clicked

Spawn BP_base
tower on pad

Take away amount
of coins

Add all the money
together for tower
(for selling)

END
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IA diagrams for BTN Click 2

IA Diagram showing
BTN 2 Click

BTN 2 has been

clicked

Spawn Tower 2 on
pad

Take away amount
of coins

Add all the money
together for tower
(for selling)
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IA diagrams for BTN Click 3

IA Diagram showing
BTN 3 Click

BTN 3 has been

clicked

Spawn Tower 3 on
pad

Take away amount
of coins

Add all the money
together for tower
(for selling)
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Flowchart showing Enable button

Flowchart showing
Enable Button

Make Button

enabled is run

Which icon and is
enough has been
set

Make button
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Make button
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~

Y
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Flowchart showing Make Button enable or not

Flowchart showing make Button
enable or not

Button is set to be

Is enough?
g enabled

Button is set to not

be enabled END
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IA Diagram to show BTN Delete

IA Diagram to show BTN Delete

BTN Delete has
been pressed

Right amount of
money is given back
to the player
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spawn back to
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flowchart showing Upgrade With potions
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Flowchart showing can upgrade

Flowchart showing Can upgrade

Event can upgrade

has run
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be right for the right
tower

Flowchart showing upgrade with money
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Tables for Structs and data tables

Table for wave system

Below is a table showing each wave and how many enemies are in each
wave (This helped me keep track on how much I was spawning in the
game)

Wave 1 3 0 0
Wave 2 5 2 0
Wave 3 6 4 0
Wave 4 2 2 1
Wave 5 5 4 1
Wave 6 7 8 3
Wave 7 12 9 6

Table for Upgrade system

Below is a table showing what happens on each upgrade for the towers in
the game (again I made this to help me see what each upgrade does to
each tower)

Socket Detect Rotati U d 4] d Y d D
Body Head Upgrade © -e Fire rate OEtion p:gra . me < p-gra < amage
name radius speed price 1 price 2 price 3 output
700 1.2 1.3 120 200 250 5

T1_UP1 T1Body1 T1Head1 Upgradel Turret2

T1_UP2 T1Body2 T1Head2 Upgrade2 Turret3 800 0.9 1.6 0 0 0 8
T1_UP3 T1Body3 Ti1Head3 Upgrade3 Turret4 200 0.6 2.0 0 0 0 11
T2_UP1 T2Bodyl T2Head1 Upgradel Turret2 700 1.0 1.3 180 240 290 5
T2_UP2 T2Body2 T2Head?2 Upgrade2 Turret3 800 0.7 1.6 0 0 0 8
T2_UP3 T2Body3 T2Head3 Upgrade3 Turret4 900 0.6 2.0 0 0 0 15
T3_UP1 T3Body1 T3Head1 Upgradel Turret2 800 0.01 0 230 280 330 0
T3_UP2 T3Body2 T3Head2 Upgrade2 Turret3 1000 0.01 0 0 0 0 0
T3_UP3 T3Body3 T3Head3 Upgrade3 Turret4 1200 0.01 0 0 0 0 0
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Table for player stats

This table just shows the stats of the player when they start the
game (I went with 700 coins due to feedback on the game)

Player data

Health 10
Coins 700
Potion 1 0
Potion 2 0
Potion 3 0

Table showing Cooldown for each potion

This table shows each cooldown for each potion, again I made
this so I Remember what each potion radius is and what the
cooldown.

Potion 1 5 32
Potion 2 10 32
Potion 3 20 32
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Table showing Enemy Data

This last table shows the enemy data (Again this just help me
get a feel for how the enemies will play when in the game)

Health Speed

Enemy 1 25 200
Enemy 2 35 200
Enemy 3 70 150

UI wireframes

Wireframe 1 Main Hud
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Wireframe 2 Pause menu
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Wireframe 4 Main HUD

Mechanical Diagrams

Place tower Mechanic diagram

Below is a diagram showing how the place tower works in the game

1.1 Place tower

- 50 coins

Players can construct towers at set locations Players select a location and tower type — the
on the trail to defend from enemies tower will appear if coins are available

[Forest fortress]
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Diagram showing Crossbow tower

Below is a diagram showing how the crossbow tower works in the game

1.2 Crossbow tower

-5 HP

K, AN

Players can construct crossbow towers to Each crossbow tower fires arrows which
damage the oncoming enemies deplete the enemy’s hit points

Diagram showing cannon tower

Below is a diagram showing how the cannon tower works in the game

1.3 Cannon tower

A AL

Players can construct cannon towers to Each cannon tower fires cannonballs which
damage the oncoming enemies deplete the enemy’s hit points

[Forest fortress]
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Diagram showing mage tower

Below is a diagram showing how the mage towers work in the game

1.4 Mage tower

B
L/ A!'

Players can construct mage towers to slow Each mage tower fires a magic beam which
down the oncoming enemies slows down the targeted enemy

Diagram showing upgrade system

Below is a diagram showing how the Upgrade tower system works in the
game

1.5 Upgrade tower

- 100 coins

AN
(000

a7 ab

Players can choose to spend coins to Players select the upgrade icon and the
improve their tower defences tower will upgrade if coins are available

[Forest fortress]
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Diagram showing selling tower

Below is a diagram showing how selling tower works in the game

1.6 Sell tower

+25 coins

A
D
N

Players can choose to sell an existing Players select the dollar sign and receive
tower if they need to get coins 50% of the coins invested in that tower

Diagram showing how potion wheel works

Below is a diagram showing how the random potion wheel works in the
game

[Forest fortress]
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SPIN TO WINN

- 50 coins per spin

2.1 Potion wheel

Players can use potions to power-up and Players acquire potions by spending coins
affect the tide of battle and spinning the potion wheel

Diagram showing how Fire potion works

Below is a diagram showing how the fire potion works in the game

2.2 Fire potion

- 5 HP per second

Players can use a fire potion to inflict When placed on the trail, the potion creates a
damage on oncoming enemies fire pit affecting enemies passing through

Diagram showing how the wall potion works

[Forest fortress]
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below is a diagram showing how the wall potion works in the game

2.4 Wall potion

Players can use a wall potion to impede When placed on a trail, potion creates a wall
the progress of oncoming enemies which blocks enemies until it is destroyed

[Forest fortress]
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Class Inheritance diagrams

Diagram showing Tower inheritance

Below you will see a diagram showing how I used inheritance when it comes to the
towers that the player can place

[Forest fortress]
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Diagram showing enemy Inheritance

Below you will see a diagram showing how I used inheritance when it comes to the
Enemies in the game (And how it made my life a lot easier)

Coding Standards

Programming Standards

When it comes to the naming conventions, I am using Unreal engines
Recommended assets names conventions some examples of this are

e Blueprints = BP_

e Actor component = AC_

[Forest fortress]
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e Static mesh = Sm_
e Material instance = MI

o Texture =T_
Here is a link to a table with all the naming conventions that I will
be using in this project (just basic Unreal engine 5 coding
standards)

Link to Ue5 Coding standards
https://dev.epicgames.com/documentation/en-us/unreal-

engine/recommended-asset-naming-conventions-in-unreal-engine-
projects?application version=5.3

Style Guide

When comes to best practices I will be making sure my code is
readable and I am using comments as well (Look below), But
my focus is just trying to keep it neat and readable by keeping
it neat and commenting on all parts of the code, it makes it
easer to read and come back to in the long run.

Also when it comes to prefix I am using unreal Engine official
documentation when making my tools link below to table (and
examples above as well)

Link to UE5 Coding standards

[Forest fortress]

Classification: Restricted


https://dev.epicgames.com/documentation/en-us/unreal-engine/recommended-asset-naming-conventions-in-unreal-engine-projects?application_version=5.3
https://dev.epicgames.com/documentation/en-us/unreal-engine/recommended-asset-naming-conventions-in-unreal-engine-projects?application_version=5.3
https://dev.epicgames.com/documentation/en-us/unreal-engine/recommended-asset-naming-conventions-in-unreal-engine-projects?application_version=5.3

Version 0.1 2022/23 Ben Gibbons

https://dev.epicgames.com/documentation/en-us/unreal-
engine/recommended-asset-naming-conventions-in-unreal-engine-
projects?application version=5.3

Commenting Rules

I will be commenting all my work and if it is red that means the code
does not work, if the comment is white then I am testing the code and if
it green that means it works and is done. (simple Tabe Below)
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Key for commenting
boxes

Code made not tested
/Testing

Code tested and does not
work and needs fixing

Code teseted, works
So can move on

Production Overview

Moscow

Moscow review for the project

Below you can see a quick Moscow review of the project, I think I can
get most of this in and working by the end of the project (But I like to

[Forest fortress]
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challenge myself sometimes) That is why some of it sound out of scope
but I have a good idea that I can get the main gameplay loop in

MoSCow analysis for prototyping

Must have

- Be able to place down towers in certain area on the map

- Player have a money system, and can buy and sell towers
- Have a health system so if Enemies get past you take damage

-Have Ai That spawn in and Follow a spline

Should have

- Should have a wave system for enemy spawning
- Player should be able to have Potions that they can use.

-Have more then 1 type of enemy

- Have a fun way to get potions (like a wheel to spin)

- Should have upgrade system for towers

Could have

- Could have fun Interactions in the world
- Could havea hero that the player can control
- Could have a high score system at the end of the game

- Could have a shop were you can buy things.

Wont have
- Skill Tree for the player not common for type of game)

- Super advanced Al like the last of us part 2 (not needed)
- Lots of levels and story {not needed for prototyping)

- Advanced Cinematic for Characters to talk (not needed)
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Timeline

For the timeline I have made a simple Gannt chart for my prototype
game, this is very simple but should provide a good idea on when I want
each Milestone done for throughout the module/project. (8 weeks)

09/12/24
16/12/24
06/01/25
13/01/25
20/01/25
27/01/25
03/02/25
10/02/25
17/02/25

Research

-

Design

Prototyping

Testing

Finalisation
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