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Abstract

This Thesis Project is a 3D Video Game built using the Unity 3D Engine, a free tool used for the
creation and publication of all kinds of video games. The genre | chose to create is a 3D platformer
action-adventure game with elements inspired by popular titles such as Celeste, Super Mario
Galaxy and Angels Essence. In this game, the player ventures among the stars, alongside their
creator, The Witch of The Stars, towards new frontiers in search of a destination that’s described
in manuscripts of old. To reach it, the player must maneuver their way around obstacles, floating
asteroids and bottomless pits with the help of their specialized boots that allows them to invert
their own gravity. They must also find the three Astral Keys to open a number of doors sealed by
those who wish to hide the location mentioned in the manuscripts from the world. During the
journey, the player can find items to help them as well as talk to their creator for guidance on their
next step.

Keywords: Unity, 3D, Platformer, Space, Gravity, Video Game, Action-Adventure

NepiAnyn

AuTH n TITUXIOKNA €pyaaia gival éva TPIoBIACTATO BIVTEOTTAIXVIOI TTOU KOTOOKEUAOTNKE HWE TN XPAON
™G pNxavAg Unity 3D Engine, éva dwpedv epyaAcio TTou XpnoidoTrolgital yia Tn dnuioupyia Kai
onuoocicuon O6Awv Twv €dwv PivteoTraixvidiwyv. To €idog Traixvidiol Tou aTroQAcIca va
onuioupynow cival éva 3D platformer action-adventure BivTeotTaiyvidl €UTIVEUGHEVO ATTO
onuo@iAoug TiTAoug Omwg Celeste, Super Mario Galaxy kai Angels Essence. e autd TO
Bivteotaixvidl, o TraikTng Tagidevel avaueoa ota doTpa, padi ue Tov dnuioupyod Tou, Tn Mdayiooa
Twv ACTpWV, 0€ VEOUG OPICOVTEG OTNV £PEUVA TOUG YIA VO avAKaAUWOouUV TNy TOTToBeaia evog TOTTOU
TTOU TTEPIYPAPETAI O apXaieg TTEPyapnVvEG. MNa va To @TACOUV, O TTOIKTNG TTPETTEI VA TTEPACEl aTTo
ePTTOdIO, aoTePOEIOEIG Kal aTTUBEVES TPUTTEG PE TN BonBEIa E18IKWY TTOTTOUTOIWY TTOU ETTITPETTOUV
oTov TraikTn va aAAader Tn dikid Tou BaputnTa. MNpétel emTiong va Bpel Ta Tpia Astral Keys yia va
avoitel éva apiBuod TTUAWY TToU oPPAyIoTNKAvV aTrd EKEIVOUG TTou £TTIBUPOUV va KpUWouv aTrd Tov
UTTOAOITTO KOOMO Tnv ToTroBedia TToU avagépeTal oTig Trepyapnvés. Katd tn didpkeia Tng
TTEPITIETEIAG, O TTAIKTNG UTTOPEI va Bpel pia TTANBwpa avTIKEIPEVWVY yia va Tov Bonbrioouy, kabuwg
Kal va oudnTroel Pe Tov dnuioupyo Tou yia kaBodriynon oTn didpkeia Tou BIvTEoTTaixvIdIoU.

Né€eig-kAeidia: Unity, 3D, Platformer, Space, Gravity, Video Game, Action-Adventure
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1 Introduction

This Thesis Project is a 3D Platformer Action-Adventure video game built with Unity6.0 Engine.
Most of the assets used in this Project are either simple-shaped objects | created with the Engines
creating tools or, as of the time of writing this, free to download assets from the official Unity Asset
Store. All of the scripts used in the Project have been created by me. My goal for this video game
is to utilize the concept of gravity and explore the possibilities of how a Game Developer could
experiment with such a fundamental element and create an enjoyable experience. | sincerely
hope that this Project inspires other future Game Developers to branch out and experiment with
concepts or techniques that would be considered unorthodox.

In the upcoming chapters I'll cover in depth the design of the Video Game and the Game Assets
that are within. | will also analyze a number of scripts that are considered the backbone of this
Project and how Objects may interact with each other to add layers of interaction. In further detail,
the chapters contain the following:

e Chapter 2: Information the reader is recommended to have and background information
regarding the Video Games that inspired the making of the Project.

o Chapter 3: The design philosophy used in terms of level layout and basic storytelling
context of the events leading up to the beginning of the Video Game.

e Chapter 4: Explanation of the Projects game assets and how each interacts with the
Player.

o Chapter 5: Discusses the Projects User Interface, its cameras functions and various
visual elements that may appear on the Players screen.

o Chapter 6: A detailed analysis of important code scripts made for the Project.

e Chapter 7: Concludes explaining if the goals of this Thesis were met and how it could
improve in the future.

o Chapter 8: Various Resources and References used in the making of this paper.
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2 Background Information

This Thesis aims to be as comprehensible as possible to readers who have little experience or
knowledge in Game Development that are knowledgeable in Computer Science. The Project
was created using Unity Engine version 6000.3.9f1 and the Universal 3D Render Pipeline.

2.1 How to run the Video Game

Inside the unzipped folder you can find a number of subfolders and files that are crucial for the
Project to operate. To launch the Video Game, you have to open the “Thesis.exe”. It is the
executable file of this project and by opening it you can experience the Video Game. Additionally, it
is recommended to play it at 1920 x 1080 screen resolution for the best experience.

il D3D12 )/18/ File folder
@ MonoBleedingEdge )/ 18/, File folder
@ Thesis_BurstDebuglnformation_DoNotShip 9/ File folder
W Thesis Data 1/18/2026 11:43 File folder
T Thesis.exe )/ 18/ Application

T UnityCrashHandler64.exe )/ Application

UnityPlayer.dll 1/18/ Application extens...

Figure 2.1: File structure of the Project.
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2.2 Similar Video Games and Inspirations

One of the main video game titles that inspired this Project, Super Mario Galaxy, is a 3D
Platformer released in 2007 whose central mechanic is gravitational flow. In that game, the
Player moves around a number of celestial bodies, each with their own gravitational field in a
series of levels with the goal of each level to collect a “Star”.

This Project attempts to capture the sense of gravitational fields that Super Mario Galaxy
established, giving the Player a sense of freedom by expanding their limitations on a 3-
dimensional space and allowing them to tackle problems in a way other 3D Platformers do
not.

Figure 2.2: Example of how alternate gravity is explored in Super Mario Galaxy.
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3 Game Design

The game is broken into two scenes. One scene acts as the title screen and the other contains
the level in which the player has full control of the character.

3.1 Story

Long ago, there once existed a race praised for its intellect and expertise in alchemy.
Their civilization thrived under their continuous technological advancements and were
known throughout all the cosmos, expanding their sphere of influence across the stars.
However, at some point in time, this civilization vanished alongside most records of their
existence. No one learnt what truly happened to them or what catastrophe had befallen
them. Some speculate these ancients delved into forbidden knowledge and destroyed
themselves in the process or faced annihilation from an experiment that had gone wrong.
Whatever the cause was, the damage had already been done.

Over the course of thousands of years, the world would come to forget the existence of
this once great civilization, often believing it was fiction or legend from the past. Countless
stories have been told through generations of a long-lost nation holding treasures beyond
imagination lie hidden amongst the great expanse of the universe waiting for a worthy
adventurer to arrive and claim it. Whether that treasure was in the form of gold or
knowledge was left up for interpretation, but many individuals grew up with these myths
and even more had attempted to locate it. Yet in the end, no one was able to find the
location of that nation. Some however, were close and recorded their progress on various
expedition records and manuscripts.

After an untold amount of time, a young witch managed to get hold of on some of the
manuscripts written by past adventurers. She has no name, but she is known as “The Witch
of The Stars”. She’s a curious soul, with an interest in alchemy but most importantly, the
art of creation. During her life, she has attempted numerous times to create life out of
various items and forms of matter. Most of her attempts either resulted in failure, or the
subject in question failed to meet desired expectations. That is until recently, she managed
to make small breakthrough and create “Boxboy”! Boxboy is a sculpture made of cardboard
and other miscellaneous items given life by the young witch. With her new creation by her
side, she sets her sights on finding the ancient civilization in hopes of a breakthrough in
her research. Before departing, she made modifications to Boxboy’s boots, allowing him to
change his gravity at will. It would be a vital piece of equipment for the upcoming journey
through space.

Traveling to the region pointed by the manuscripts was no easy task as the section of
the universe she would explore would be considered highly deadly by many, as three suns
reside closely near each other, raising concern for an imminent supernova should they
collide and as a result, few dared to approach. However, it was necessary for the young
witch to take the risk, as a supernova would destroy everything in this part of space,
including potential clues for the civilization’s true location.

Unbeknownst to the party of our two adventurers, the region of space they were in
wasn’t void of activity. Someone in the past had set up security measures to keep strangers
away from ever reaching the truth, perhaps out of fear of what was to come, or to test if the
future inheritors would be worthy, celestial seals had been place all around stopping
anyone in their tracks from progressing. The only way to open the sealed gates was by
using “Astral Keys”. The Astral Keys possess interesting properties. They are not shaped
like any ordinary keys, and neither were completely physical in nature, they had a form akin
to a sphere, with a visible core on the inside.
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And so, we arrive at the present. The young witch and her creation, Boxboy must
traverse across the ancient ruins, dodging floating asteroids and overcoming the trials that
lay before them. They begin their quest to find the Astral Keys and uncovering the secrets
of the once great civilization.

3.2 Title screen

When the player launches the game, they will first encounter the initial Title Screen. They
are presented with two options:

1. Start, which loads the second scene and starts the game.
2. Exits, which closes the application.

Path of the Stars

Figure 3.1: Initial Title Screen.

3.3 Main game

This scene is broken into two primary sections, with each having smaller subsections.
The first section acts as the tutorial for the video game, teaching the player the basics
such as the input controls or how certain mechanics work. The latter aims to challenge
the player based on the knowledge and experience they had with the first section.
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3.3.1 Section1

Section 1 is the tutorial section of the game. In this section, the player learns the basic
controls and mechanics of the game. It is divided into three subsections, each
attempting to teach the player a different part of the game.

e 1 _1:Aims to teach the player the basic movement controls and checkpoint
system.

Figure 3.2: Section 1_1.

e 1 2:Introduces the gravity flip mechanic in two distinct forms. Firstly, it is
shown as a pillar of light that when the player enters it, their gravitational
rotation will be flipped by 180 degrees, allowing them to overcome obstacles
that are impossible to pass while in specific orientation. Afterwards, the game
teaches the player that they can change their gravity on demand but with the
downside that once initiated, it has a short cooldown.

Figure 3.3: Section 1_2.

e 1 3:Thisisthe final subsection of Section 1. It introduces the various items
and how they function, as well as floating asteroids that act as a dangerous
obstacle. In this section, the player is shown two different paths that they can
take, which ultimately end on the same path. They can choose between the
gravity inverted path or revert their gravity to normal and go along the second,
slightly harder path, which contains more rewards. At the end of 1_3 the player
will come across their first Astral Key, alongside a gate which they can interact
with and open.
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Figure 3.4: The inverted gravity path of Section 1_3.

Figure 3.5: The standard gravity path of Section 1_3.
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Figure 3.6: End of section 1_3 and introduction of the first Astral Key and gate.

3.3.2 Section 2

Section 2 marks the halfway point of the game and delves deeper into certain game
mechanics. It contains three smaller subsections which one of them being the end of
the game. After the player opens the first gate on subsection 1_3, they are presented
with three diverging paths. The left and right paths contain a number of challenges that
the player must overcome and at the end of each route, there is an Astral Key which is
required to open the final gate on 2_3 and reach the end of the game. Additionally,
there exist various portals that will teleport the player at beginning of section 2 while
making the area they just explored inaccessible to prevent the player from accidentally
backtracking to an area they’ve already been to.
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Figure 3.7: From left to right: Sections 2_2, 2_1 and small segment of 2_3.

Figure 3.8: Start of Section 2 once both left and right paths have been explored.
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2 1:subsection 2_1 consists of the central path of Section 2. It contains the final
gate that can only be opened if the player has collected all three Astral Keys.
Afterwards, the path leads to a small area and informs the player that they have
reached the end of the game.

Figure 3.9: Section 2_1.

2 2: This section focuses on platforming and traversing with moving platforms.
The player must move from platform to platform, occasionally having to change
their gravitational rotation to reach certain platforms and reach the other side. At
the end of the subsection, the player will be rewarded with a series of items,
including an Astral key. In order to return back, the player can utilize a portal that
will teleport them to the beginning of Section 2.

Figure 3.10: Section 2_2.

10
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2_3: Subsection 2_3 emphasizes on avoiding floating asteroids as they move in
different patterns. Additionally, 2_3 is broken down into 3 smaller sections, with
each being a sort of challenge room. 2_3 1 starts off by avoiding asteroids
moving up and down with a long pause after each time they move. 2 3 2
contains asteroids continuously moving left and right and 2_3_3 has a long
straight with giant asteroid moving back and forth on a fast pace. The goal for the
final section of 2_3 is for the player to move from one safe position to another all
the while timing themselves to avoid the giant asteroids. At the end of the
subsection, the player will be rewarded with a series of items, including an Astral
key. In order to return back, the player can utilize a portal that will teleport them
to the beginning of Section 2.

Figure 3.13: Section 2_3_3.

1
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4 Game Assets

Throughout the course of the game the player can interact with numerous Game Objects in
a variety of forms. From items to obstacles to even a Non-Playable Character (NPC) to
converse with. All will be discussed in this chapter.

4.1 Items

Items are a universal aspect of any platformer video game. They can exist in multiple forms
and serve a variety of roles when it comes to gameplay progression. Here | will analyze each
item and their use case in the Project.

4.1.1 Stars

Scattered throughout the game are a large number of collectible stars of different colours.
There are four variations of stars, each have unique value amount. From least to most
valuable: Yellow, Red, Blue and Brown having values of 1, 2, 5 and 100 respectively. Once
the player gathers a total of 100, they will be rewarded with an Additional Life (1-UP).

Figure 4.1: Visual representation of collectible stars.

12
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4.1.2 Health Recovery

Since the game revolves around the use of a health bar system it is important to have
methods for the player to regain health outside of dying and respawning. Each health
recovery item restores 25% of the players health bar.

Figure 4.2: Visual representation of the Health Recovery Object

4.1.3 Speed-Up

On certain segments of the video game, to give the player an easier time with dodging
asteroids, speed-up items have been placed. They temporarily increase the players’
running speed for 10 seconds. While the speed-up is active, a slider will appear on the
player's User Interface indicating the amount they have left before their speed returns to
its default value.

Figure 4.3: Visual representation of the Speed-Up Object.

13
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4.2 Portals

Due to technical restrictions and how the camera was created for this Project i had to create
a way for the player to move across large distances or backtrack without forcing them to
use limited visibility. Thus, we thought of the idea of implementing portals. Portals act as a
one-way form of teleporting the player from one area to another instantly. It smoothed out
the level design process and was also used in singling out sections as “one-room
challenges”.

Figure 4.4: Visual representation of a Portal Object.

4.3 Asteroids

One of the mandatory requirements of this Project was the creation of objects that act as a
form of a trap or environmental hazard for the player to navigate around. Since the theming
of this video game was space, | decided the most fitting choice would be asteroids. In order
to give variety as to how an asteroid can move, I've created a C# script that allows the
developer in the Unity Editor to choose how far an object will move on the scene, on all three
directional axis or alternatively, give it gravity and treat it like a rolling obstacle on a downhill
surface (see reference X). Furthermore, | developed it to also control the amount of time this
movement would take and how long it would take to perform the movement again once it
finished the cycle. If the player comes into contact with an asteroid, they will take a certain
amount of damage, which is indicated by the green health bar being replaced by red bar the
more damage the player takes (see reference x).

14



Thesis

4.4

Pantazis Dimosthenis

Figure 4.5: Visual representation of an asteroid Object.

Player Asteroid

Players Collider

Ap roach_es_> overlaps with asteroids 4_Approaches
asteroid trigger Player

Removes certain
amount of green healthbar_’_ Takes damage and
on the Ul loses health

Figure 4.6: UML diagram displaying the interaction between an asteroid and the Player.

Moving Platform

A great way to add essence to any Platformer video game is the addition of moving platforms.
Moving platforms have the potential to add verticality to a video game or a safe way for the
player to move across great distances. Moreover, they can be an excellent way of challenging the
player via moving from platform-to-platform challenges (see 1.2.2). In regard to execution, the
script used to make the platforms move is similar to the one used for moving the asteroids (see
reference Y).
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Figure 4.7: Visual representation of two moving platforms. The one on the left moves up and down,
whilst the right one moves from left to right.

4.5 Astral Key

The Astral Keys are the main method behind the players progression of this video game. As the
player acquires more Astral Keys they’ll be able to open more Gates (see 2.6). Some gates require
different amount of Astral Keys to open them and so the player is incentivized to search for all the
Astral Keys in the Project (there is a total of 3 Astral Keys).

Figure 4.8: Visual representation of an Astral Key.
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4.6 Gate

It’s vital for a 3D Platformer to have ways of limiting the players’ progression, whether it’s for
pacing reasons or introducing new mechanics before advancing, it’s important to have a
safeguard for such cases. In this Project, | tackled the problem by creating and placing Gates
around the video games level. In order to open a Gate, the player must have acquired a certain
number of Astral Keys (see 2.5). Once they have collected the necessary amount of Astral Keys,
the Gate will open, allowing them to continue to the next area.

Figure 4.9: Visual representation of a Gate.

4.7 Light Pillar

Light Pillars are essential to this Projects main mechanic, gravity rotation. If the player comes into
contact with a Light Pillar, their gravity will be flipped. It can be interacted from any gravitational
rotation the player might be on and is used to teach the player of the Gravity mechanic and to
guide players through visual cues.

17
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Figure 4.10: Visual representation of a Light Pillar. Regardless of where within the light
pillar the player interacts with. Their gravity will be flipped.

4.8 NPC and Dialogue

Another mandatory goal for this Project was the addition of an interactable NPC or object whose
purpose is to assist the player in giving them directions and useful information. This was achieved
through creating the “Witch of The Stars” (see Story). She appears throughout the level giving
information, directions on how to progress, and other forms of dialogue that contribute towards
worldbuilding. While speaking to the NPC, the world will freeze, preventing anything from
interacting with the Player as well as stopping the Player from moving during dialogue.

dress F to interact.

Figure 4.11: Visual representation of NPC and dialogue prompt.
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Witch of the stars
’ But to do that, we need to find the Astral Keys to open the gate
that blocks our path.

Figure 4.12: Example line of dialogue.

Player ———Aproaches———— NPC
Pressas Dizlogue 4——Displays
prompt
Initiates
h 4
Converstion

Figure 4.13: UML diagram displaying the interaction between an NPC and the Player.
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while. | started to think y

yortant is that you're here

ion, and the o

g to the manuscrig

ind the

Figure 4.14: Small sample of NPC lines.

4.9 Player Character

The player Character is arguably the most important aspect of this Project. Through it, the player
is able to move around the video game and interact with it. It also sets the foundation for the
video games layout design to fit into the players move set and physics. Creating the player
Character was the first and most challenging task when creating this Project as it set the pace for
every other asset in the Project. | used a humanoid model from the Unity Asset Store (see
Resources and References).
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Controls

Figure 4.15: Visual representation of the player character and tutorial prompt.
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5 User Interface (Ul) and Camera

User interface is the method of displaying information to the user and it exists in many forms.
From websites to applications to even a devices operating system, there exists a Ul. Thus, it
was of vital importance for this project to show clearly and in an easy-to-understand manner,
information for the player. This includes the camera that displays the world to the player.

5.1 User Interface

In this Project, | implemented a Ul containing basic information that is useful for the player, to
be more precise, it contains: (see Figure 3.1)

e Health Bar (HP).

e Speed up duration (top right).

e Lives counter.

e Star counter.

e Astral Keys counter.

e Pause Menu as the circle on the top right.

e Dialogue section at the bottom of the screen.

e Useful information such as Tutorials, input prompts or messages at the center of
the screen.

7] pivot v @ Global v 1

Health

&l 05 Congré&toidtinss!
— . RegssnBugrsiwitraldtayiy.
& * 00 MuyecaA&Dihe end

o - Jump: Spacebar

® oo Thaskry/euferfaying!

Witch of the stars
=& S Dialogue Text

Figure 5.1: Visual representation of the Projects User Interface.
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5.1.1 Pause Menu

By pressing the Pause Icon on the top right of the screen (see Figure 3.1), the player can
temporarily pause the game. While paused, the video game will “Freeze”, meaning, all the
GameObjects and player are unable to move to prevent game assets, such as asteroids, from
interacting with the player while paused. In the Pause Menu, the player can interact with three
objects on the screen: Two buttons and a slider.

e Resume: Closes the Pause Menu and “Unfreezes” the game

e  Exit to main menu: Pressing this button will make an additional confirmational screen
appear to ensure the player hasn’t pressed it by accident.

e Volume: This slider allows the player to adjust the volume of the music in the Project.
Moving the slider to the right will increase the volume and moving it to the left will
decrease the volume.

Exit to
main menu

Resume

Figure 5.2: Visual representation of the Projects Pause Menu.

If the player presses “Exit to main menu” in the pause menu, a new menu will appear and
present two choices: Press “No” and return to the pause menu or press “Yes” and return to
the Title Screen. Doing so, will reset any progress made in the level by unloading the level
scene and loading the Title Screen scene.
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Figure 5.3: Confirmation Menu when the Player wishes to exit to the Main Title screen.

5.2 Camera

There is a plethora of ways to set up a camera. The player could have free 360-degree freedom
to control the camera, a top-down view and many more. In this Project, | decided to go with a
static camera that follows the player from behind. The only way to move the camera is by entering
special triggers that move the camera by 90 degrees either to the left or right. The camera shift
also works on inverted gravity. This way, | am able to control what is and isn’t visible to the player

and through it, make an overall better experience by suiting the level design to fit this camera
style.
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5.3 Game Over Sequence

If the Player runs out of lives (Life Counter reaches 00), the Project will begin its Game Over
sequence. During the sequence, that lasts three seconds, the screen will display a message that they’ve
run out of lives. Also, the music will temporarily pause for the duration of three seconds. Once that time
has passed, the Project will reload the entire scene and the Player will be placed back in the beginning of
the game, resetting all the items they have collected.

GAME OVER

RESPAWNING.......

Figure 5.4: Visual representation of the Game Over screen.
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6 Scripts

In this chapter, | will cover and analyze a number of scripts made for the Project. These scripts
are the foundation in which the Project was constructed.

6.1 Move1

Thia script contains the custom movement for the player. It also handles the player’s third-person
camera by reading the players X and Z coordinates and combines them into a singular value
before applying it to “rb.linearVelocity” in order to not be influenced by the vertical velocity.
Movel also works with “PlayerGravity” (see 4.2) to function even when the gravity is flipped, this
also includes the ability to jump even when inverted. The script also utilizes an animator to
handle the player characters animations: Idle and running.
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4sing Systo.Collections
using Systes.Colle
using UnityEngine;

Generic;

public class wovel : MemoSschaviour

public PlayerCrav

ty gravity;
public float MoweSpeed = 18;
public float Jusp = 6

public Transform cam

ence befare the first ox

Sohaviour is cre

rb = GetCom
anisator = Get

nt<Rigidbody>();
caponent<Anisator>();

co per frame

(DialogueManager.Instance != null && DialogueManager.Instance

stops the player froe eoving during dialogue

rb. Lincarvelocity = nem Vectord o, Linsarvelocit

*) * MoveSpesd;
* MoveSpecd;

Vectord cas
Vector3 casf

casForward
casRight.y = @

1ve

Vectord forsardRel
Voctor3 rightRelative = h

rb. linearvelecity = new Vectord(soveDir.x, rd.linearVelocity

nput . GetButtonDown("Jusp”) §&
Input .G ttonDown

own("Jusp”) && !

Linearvel

Mathf . Approxisately(rd

float jumpDir = gravity.IsFlipped ? -1 : 1f;
rb. Lincarvelocity = nes Vector3({rb.limearvelocity.x, Jusp + juspdir, rb.linearVelocity.z)

oly(rb. Lincarve

#ore. forsard = new ¥

anisator.SetFloat(*RunningSpeed”, Mathf Abs(Input.GetAxisRan("Fo

arvelecity.2)

or3(rb. Lincarvelocity.x, 8, rb.
itude > 8.81F)

Vector3 flatve
1# ( sqritagr
i

lat

tor3.down : Vecterd.up;

L, uplir);

v

ctord wpdir = gravity.IsFlipped
ernion.LockRotation(#

transform.rotation = Qua

up : Vector3d.domn,
nDir, 8.6);

gravity.IsFlipped 7 Vecter
ycast(transfors. position, o

Figure 6.1: move1 script.

Blend Tree

Blend Tree
tomate Thresholds +

Select

Figure 6.2: Player character animator.
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6.2 PlayerGravity

This script is about changing the Players’ gravity by 180 degrees and my inspiration to
make this Project. Here, we can adjust the scale of gravity force (gravityScale). To
distinguish when the player is inverted or not, there is a bool property named “IsFlipped”.
Every time the script would be executed (when the player interacts with a light pillar or
presses the key B), the bool will change from false to true and vice versa. This value is
highly important for the respawn script (see x reference) to function properly as it keeps
track of the current gravity and if the player needs to respawn it can correctly re-orient
them. It should be noted that the gravity inversion does not happen instantaneously.
Instead, it has a buffer of 0.3 seconds to give the character flow when performing it.

using UnityEngine;

~ public class PlayerGravity : MomoBehaviour

{

public static PlayerGravity Instance;
public float gravityScale = -9.81F,;

private Rigidbody rb;

public bool IsFlipped { get; private set; }
void Start() == rb = GetComponent<Rigidbody=(J;

private bool IsPlayerFlipped = false;

r void Awahke(]
1
Instance = this;
1
- void FixedUpdate()
1

rb.AddForce{Vector . up = gravityScale, ForceMode.Acceleration);

1
£ public woid FlipéGrawity()
e if (IsPlayerFlipped == false)

IsPlayerFlipped = true;

H
w else if {IsFlipped == truel
L
IsPlayerFlipped = false;
H
o else
L
I=PlayerFlipped = trus
}

gravityScale &= -1f;
IsFlipped = !IsFlipped;
StartCoroutine[RotatePlayer());

LY private Systemn.lollections.IEnumerator RotatePlayer()}

Quaternion startRot = transform.rotation;

Quaternion endRot = startRot » Quaternion.Euler(188F, BF, 8F);
float t = BF;

fleoat duration = B.3F;

b while [t = duration]
{
transform._rotation = Quaternion. Slerplstartfot, endRot, t f duration];
t 3= Time.deltaTime;
yield return null;
}

transform.rotation = endRot;

e public bool Playerflipped ()
1
return IsPlayerFlipped;
1

Figure 6.3: PlayerGravity script.
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This script acts as the main manager of this Project. It's responsible for setting up the User
Interface when the scene is loaded as well as establishing connections between the Ul and
the various scripts of the Project that interact with it, such as collectibles, Lives, the Players
healthbar and the pause menu. It also keeps track of the number of Astral Keys the Player
has when they interact with a Gate.

w using UnityEnging;
using THPro;
using UnityEngine. SceneManagemant ;

w public class Manage :© MonSchaviour

public static Manage Instanca;

public THP_Text starsTest;
public THP Text LivesText;
public THP_Taxt WeysTewt]

public int StarCount { get; private set; }
public int LiwvesCownt { get; private set; f
public int WeysCownmt { get; private set; }

public Respasm TIesgen;

public GameDbject Gamelver;
public GameDbject Dialogualos;
public GameDbject DMaloguaTaxt;
public CameDbjsct MpcToon;

public Gaselbject Promptilalogus;
public GameDbject MpchamoToxt;
public GamcDbiect MpclameBeg;
public CameDbject TwbordlalTaxi;
public CameDbject Spesdluration;
public Gamelbject MotSpoeedDuration;
public GameDbject GameEnd;

public GaseDbjsct MotSnougheys;
public GameDbject GrawityTutorlal;

W vold Amaked{]

i

GamgEnd . SetActivelfalsa);
Gamelver. SetActivelfalse);
DMalogueBox Satdctival#alsa);
MalogueTaxt . Sathctival+alza);
MpcIcon.Setlctivelfalsa);
ProsptDdaloges Sethctivelfalsa);
NpchaseText SetActivalFalsae);
HpchameBog. SetActivelfalsa);
TutorialText Setkctivelfalsa);
Spaediuration. Sethrtive(falsa);
Hot SpaadDuratden. Sethctiva(+alsel;
Hn:EnmJ.qu.::.s.S#Ll.:tivnﬂ-alsn);
GravityTuterial. SetActivelfalsael;

1f {Instance != rall 56 Instance != thds)
Dustroy| gamelb joct);
raturn;

1

Instance = this;

ff Reads wvalisss from the ul
if (starsTeat = rall &6 int. TryParse]starsTest.text, out int parsedStars))

StarCount = parsedStars;

1
1F (livesTeat = mull &6 int. TryParse]liwesTexrt taxt, out Int parssd dwes))

LivesCount = parsedlives;

1
1# (HeysText != rall EE int.TryParsedWeysText towt, out int parsedkays))
{

HaysCount = parseddoys;

Figure 6.4: First part of Manage script.
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public wvoid AddStar(imt amount = 1)

StarCount += amsuant;

14 {StarCount == 188)

! StarCount = StarCount - 188;

AddLifel]);

1# {starsText 1= mull)

! starsText. text = StarCount. ToStrimgl"ea®);
1]
public vodid Addisy(int amount = 1)

HoysCount += amsant;

1f {HaysText != rall}

! HaysText.teot = WeysCount. ToStringl*ee®};
1
?mu: int Chacldiey (int currentioys)

currentieys = HeysCount;
FOtUrn CurTentiys;

public vodd AddLife(imt amount = 1)
1
LivasCount += amsant;
1 (livesText = mll)
UvesText. tent = LivesCount. ToString(=ea®]};
1
1 {LivesCount == @)
1
LivesCamt = 5;
if {livesText 1= null)
1
1
StarCount = @;

if {starsText != null)
{

LivesText. taxt = LivesCount. TeString(=sa=);

starsText. text = StarCount. ToString( "ea™);
if {respasn = mull)
‘ TeEpaNT . RespaanitStart();
Gamelver. SetActivaltrua);
if {Music. Imstance != null)

Music. Instance . Pausalusic]];
;tirt':nmtil‘ﬂ[f.‘.nﬂu’ilﬂI(!f]];
raturn;

1]

private System.Collectisns. IEnumarator GamelwerUI(fLoat dalay)

ylald return rew MaitForSeconds{delay];

ScaneManager . LeadSoenal Scanalanager. GetActiveScana ) . bulldIndsx];

Figure 6.5: Second part of Manage script.
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6.4 Checkpoint

Due to the nature of the Platformer genre, having a checkpoint system in the Video Game is
mandatory. Should the Player fail a jump or lose all their health, they must have a method of
going back to a previous spot on the map and not place them back at the very beginning of the
level. Every checkpoint has a bool value to know whether that checkpoint is inverted or not which
is important for the “Respawn” script (see x reference).

using UnityEngine;

v public class Checkpoint : MonoBehaviour
{
public static Checkpoint Instance;
public bool IsInverted;
public PlayerGravity gravity;
public GameObject onCheckpointtEffect;
private BoxCollider boxCollider;

v void Awake()

{
Instance = this;
}
v void Start()
{
boxCollider = GetComponent<BoxCollider=();
}
v private void OnTriggerEnter(Collider other)
{
w if (other.CompareTag("Player”))
{
float Effelrientation = gravity != null &% gravity.IsFlipped ? 98 : -08f;
cameObject effect = Instantiate(onCheckpointtEffect, transform.position, Quaternion.Euler(Effelrientation, 8f 6 8F));
Destroy(effect, 8.7F);
Vector3 worldCenter = transform.TransfornPoint(boxCollider.center);
Respann respawn = other.GetComponent<Respawn=();
v if (respawn != null)
{
respann. SetRespawnPoint(worldCenter);
respann. SetCheckpointInversion(IsInverted);
}
}
}
v public bool checkpPlayerDiff (bool difference)
{
difference = IsInverted,
Debug.Log(difference);
return difference;
}

Figure 6.6: Checkpoint script.
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Respawn

Under normal circumstances, creating a script that respawns the Player is a simple
matter. However, the addition of inverted gravity has brough complications. If the Player
were to activate a checkpoint while being under normal gravity, and die while being
inverted, they would respawn while having the opposite gravity than intended. This led
to situations where the Player would either phase through the floor or if there isn’t a
ceiling, fall off the level. In either case, this would potentially permanently cause the
Player into a death loop until they run out of lives and trigger a Game Over. To prevent
this from happening, fail safes have been created to keep track of both the players’
current gravitational orientation as well as the last checkpoints. When the Player dies,
the script takes “IsPlayerFlipped” (see 4.2) and “Islnerted” (see 4.4.) and compares
them. If they don’t match, meaning the Player gravity is different from the checkpoint’s,
the script will call FlipGravity and correct the difference, making both gravitations match.
Upon respawning, a special effect will play, which the code has modified to rotate it by
90 degrees in the X-axis due to mismatch from the original prefab of choice. In earlier
versions of the Project, one reason for respawning was if the Players character had
passed a certain Y or -Y values (to account for both gravity rotations). This version was
scrapped and replaced by invisible gameObject triggers that would call Respawn if the
player collided with them. That way, instead of limiting myself in the Y-axis by two
values, the invisible triggers offered flexibility when it came to vertical design. | should
emphasize from testing that misuse of the triggers could lead to small gaps being
formed, which if the Player accidentally went through one, they’d fall endlessly with no
safety net. Alternatively, if more than one triggers exist at the same place and should the
player fall to that spot, there is a risk of Respawn being called more than once, leading to
the player losing more lives than intended.
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using UnityEngine;

using UnityEngine.UL;
using TMPro;

using System.Collections;

public class Respawn : MomoBehaviour

{

public static Respawn Instance;
public Image greenHealth;

f/public float PositiveThreshold;
f/public float NegativeThreshold;
public Gamelbject onRespawnEffect;
public PlayerGravity gravity;
private Vector3 respawnPoint;
public Vector3 gamelverCoords;

[/ private bool flipped;

ffprivate bool difference;
f/private bool InvertedCheckpoint;
private fleat wait = 8.1f;
S/public PlayerGravity grawvity;

private bool lastCheckpointInverted = false;

void Awake()

Pantazis Dimosthenis

respawnPoint = transform.pesition; // first spawn is the starting position

{
Instance = this;
}
void Start()
{
}

public wvoid RespawnAtStart()
{

transform.position = gamelverCoords;
Rigidbedy rb = GetComponent<Rigidbody=(J;

if (rb != null)

rb.linearVeleocity = Vector3.zero;

}
public void SetRespawnPoint(Vecter3 newPoimt)
i
respawnPoint = newPoint;
}

public woid RespawnPlayer()
{

transform.position = respawnPoint;

Rigidbedy rb = GetComponent=Rigidbody=(];

if (rb !'= null)

rb.linearVelocity = Vectori.zero;

ot

Figure 6.7: First part of Respawn.
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/* void FixedUpdate()
{
if (transform.position.y < MegativeThresheold transform.pesition.y » PositiveThresheld)
deathRespann(]);

bow/f
public void SetCheckpointInversion({bool inverted)
{

lastCheckpointInverted = inverted;

}

public void deathRespawn()
i
bool flipped = PlayerGravity.Instance.PlayerFlipped();

if (lastCheckpointInverted != flipped)
{
gravity.FlipGravity()
}
Correction();

}

public veoid Correction()

{
greenHealth.fillAmount = 1F;
Manage.Instance.AddLife(-1);

Rigidbody rb = GetComponent<Rigidbody=();
if (rb != null)
rb.linearVelocity = Wecter3.zero;

transform.position = respawnPoint;

float Effelrientation = grawvity != null && gravity.IsFlipped 7 98F : -98F;
GameObject effect = Instantiatel{onRespawnEffect, transform.position, Quaternion.Euler(Effelrientation, 8F, BF));
Destroy{effect, 2f);

Figure 6.8: Second part of Respawn.

6.6 ObjectMovement

To add variety to the Video Game, | designed a script that manipulates the position of
GameObijects within the level. In the Unity Inspector, you can freely edit the values of how far you
want an Object to go and in what direction. The script allows for movement in multiple axis
simultaneously. When the Object reaches the new set of coordinates, it will wait before returning
to its original position by backtracking the same amount as it moved before moving again in the
set direction. You can set how long the loop last as well as how long the object should “pause” in
the new location before returning. To make the Player able to use an Object with this script as a
moving platform, I’'ve set it so when the Player collides with the object, it sets the Player as its
parent object and they exit, it cancels it. It is also used in the Asteroid Objects as moving
obstacles.
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using UnityEngine;

w public class ObjectMovement : MonoBehaviour

{

i:ub'l.il: float x0ffset = BF;
public float yOffset = BF;
public float z0ffset = BF;
public float duration = 2F;
public float pauseDuration = 1f;

private Vectord startPosition;
private Wectorl targetPosition;

wvoid Start(])

%% (field) Vectar3 Objecthovement targetPosition

1
startfosition = transform.pesition;
targetPosition = startPosition + nem Vector3{uwdffset, yOFffset, z0ffset);
StartCoroutine[Moveloop());
]
private System.{ollections.IEnumerator Moveloop{)
1
while [true)
1
yield return StartCoroutine(MoveTo(targetPosition]);
yield return new WaitForSeconds(pause0u:
yield return StartCoroutine(MoveTo(startPosition]);
yield return new WaitForSeconds{pauseDuration};
}
1

private System.{ollections.lEnumerator MoveTo(VWectord destination)

1
Vector3 from = transform.position;
float t = Bf;

while ([t = duration)

i
transform.position = Vectord.Lerp{from, destination, t / duration)
t 4= Time.deltaTime;
yield return null;

}

tran=forn.position = destination;

}

private void OnfollisicnEnter{Collizion colli=zion)
1
if (collision.gameObject.CompareTagl“Flayer®])

1
collision.transform. SetParent{transform};
}
1
private void OnfollisionExit({Collision collision)
1
if (collision.gameObject.CompareTagl“Flayer®])
1
collision.transform. SetParent{nulll);
}
1

Figure 6.9: ObjectMovement script.
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6.7 Gate

using UsdtyEngdne;

» public class Gate @ RosoBSshawices

wte Bool dislogusSange = falue;
ic Gamelbjmct FrosptDislogos;
ic GameObpect Nobfnosghie;

Liz int reguisedHeys;
Tiwate snt Catelpen;

iz flowt =offzet = of;
Lic flowt yoffses = of;
iz flowt Offaes = of;
lic flowt duration = 3f;
Lic flowt passsDuration = 1f;

Frivats ¥Wertssd wtastPositicon;
priwwte Wectssd GargetPositios
wosd Start{)

wtartPouition = transfoom.position;

BargetPosition = startPoaibion * nes Wectorl(xDéfaet, yOffest, oOfFfaet];

in callmd croe pac Frmss
S Upciate(]

if (dislogesiasge & Inpurt . GetHeyOomn [ReyCode. 510
Gatslpen = Manage Instance . Chechiry(GatwCpma ) ;
2F [Catelpen == rwgeireddmym

ShartComoust bnm(Mrwsl

-l

i
Sroeptiialoges. Swihctivel falvel;
NotEncoghaeys  SetACT Ivel trus);
}
1
privats wodd Dniriggertntsr{Collsser other)
if Cother. CompaseTagl™Flayec=1)
i
dialogusiiange = Exum;
PrompiUaslogues. Setictave [ tousl;
1
pefvats wedd Oniriggerteie({iollides cthes]
if Jathar.CompaseTag(~Flayes=]]
L
dialogusftange = falus;

PromptUaslogus. Setictave [ falae]
RotEroughHeys . SethAct tvelfalel;

Fravate Sywtem.follectioss. IEsumerator Moesioop(]
shills (trus)

retum StartConoot ine(fowsTo{targetPosition]);
WIT1 re WaltFootecords(paseeburataon ]

wte Sywtes.Collectices. IEaumecstos PoweTo{Vectcrd destisstion]

Vectord from = tramifors.poaition;
flowt & = BF;

while {t = dSure®son]

transfore. position = Wectord. Lecplfzom, destisetion, t § dusation)

B b= Time. dwlbalims
wimld rwturm mull;

tramform. position = dewtiration

Figure 6.10: Gate script.
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Each Gate requires a certain amount of Astral Keys, that can be set in the Unity Inspector, to
open. As the Player approaches a Gate, a prompt will appear that displays a button that the
Player needs to press to interact with the Gate. In the scenario that the Player has an insufficient
number of Astral Keys when interacting with the Gate, a message will appear on the screen to
inform them that they need to collect more Astral Keys as seen in the figures below and the Gate
will remain in the path. If the Player does have enough Astral Keys, the Gate will move upwards
and allow them to progress deeper into the level.
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' Health

Press F to interact.

B

Figure 6.11: Prompt for the player to interact with the Gate.

| Healt

©

Not enough Astral Keys.

Figure 6.12: Displayed message if the Player is missing Astral Keys needed.
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6.8 Asteroid

Asteroids are the main obstacle of this Project. They contain two colliders: a trigger that houses
the asteroid script, and a physical collider so the Player doesn’t faze through it. When the Player
collides with an asteroids trigger, the script is called and removes an amount from the player’s
healthbar, that can be edited in the Unity Inspector. If their healthbar reaches 0 or below, it will
call Respawn script.

v using UnityEngine;
using UnityEngine.UTI;

v public class Asteroid : MonoBehaviour

{
public Image greenHealth;
public float Damage;
v private void OnTriggerEnter(Collider other)
{
v if (other.CompareTag("Player"))|
{
v if (greenHealth != null)
{
greenHealth.fillAmount -= Damage;
v if (greenHealth.fillAmount <= 0f)
{
E Respawn.Instance.deathRespawn(); // calls respawn script
}
}
}
}
}

Figure 6.13: Asteroid script.
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Figure 6.14: Instance of Player getting damaged by an asteroid.

6.9 Dialogue scripts

The dialogue system is broken up into three scripts, each performing a specific task in managing
the dialogue functions.

6.9.1 Dialogue

Dialogue is responsible for containing all the data regarding the contents of the dialogue.
It stores all the lines of dialogue into a queue and divides them into separate segments
to use them independently for different cases (see figure 2.12).
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- | I

v hsing System.Collections;
using System.Collections.Generic;
using UnityEngine;

[System.Serializable]
v public class Dialogue

{
public string name;
[TextArea(3, 10)]
public string[] sentences;
}

[System.Serializable]
v public class DialogueSegment

{
public int interactionID;
public int startIndex;
public int lineCount;

}

Figure 6.15: Dialogue script.

6.9.2 StartDialogue

This script is tied to the Witch of The Stars trigger. It acts as the starting point of the dialogue. It
prompts the player to start the conversation and if initiated, will set up the dialogue Ul (see
Figures 2.10 and 2.11 ) and call DialogueManager (see 4.9.3). It will also transfer the data from
Dialogue script alongside the selected segment which to display.
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v sing UnityEngine,
sing TMPro;

v #dlic class StartDialogus : MonoBohaviour

private bool dialegueRange = +alse;
public GaseCbject DialogueSox;
public TMP_Text DialoguaText;
public GaseCbiect Npclcon,

public GaseCbject Promptlialogue;
public THMP_Text NpchameText;
public CaseCbiect NpchNameScg;
public Int Interactiom;

public Dialogue cialogue;

public DialogusSegment[] sogments,

private boel maitisgForfaloase = false;
v void Update()

! bool sanagerActive = DialogueManager.Instance = null 66 DlalogueMamager.Instance.IlsDialegueActive;
v ;6 (maitingForfelease)

1# {('managerActive &8 !Input.Getiey(MeyCoda.F))
mitingForRelease = false,
roturn;

}
- 14 (dialoqueRange &8 Input.CotHeyDoen(keyCods.F) 86 !sanagerdctive)
{

DialogueBox . SetActive(trus);
DialogueText.gamedbjoct . SetActive(true),
NpcIceo. Setactive(true);

NpchaseText .gamedbioct. SetActive({true);
NpchameBog. SetActive(true);

DialogusSegment coguont = GetSegment(Interaction);
~ if t =
{ e mt) 1 rocal vanetts) Dalnguetegmmnt segmest
v DdalegueManager . Instance. StartDialogueSeguent(
cdialogue, segeent.startIncex, segeent.lineCount,
DialogeaBox, DialogueText, NpcMameText, MpchameBcg, Npclcom);

wmitingForfelease = true;

}
v private DialogueSegment GetSogment(int interactionID)
{
v foreach (var s in segeents)
1# {s.interactionId == interacticnID)
retum $;
}
return null;
}
v private void OnTriggerEntar(Collider other)
{
v 14 {other.CompareTag("Player”))
{
dialogueRange = true;
ProsptDialogas. SetActive(trus);
}
}
v private void OnTriggerexit(Collider other)
v 14 (other. CompareTag("Player”))
{
dialogueRange = false;

ProsptDialogue.SetActive(false),
}

Figure 6.16: StartDialogue script.

6.9.3 DialogueManager

DialogueManager inherits the data from Dialogue script, given by StartDialogue and carries out
the rest of the dialogue sequence. It begins by setting universal time to 0, freezing all
GameObjects on the scene, including the Player. During the dialogue, each line is presented by
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slowly displaying each letter of the line. By pressing F (which is the same button for initiating
the dialogue sequence) will cycle through each line of the given segment or skip the current
lines display animation if it hasn’t finished. Once it reaches the end of the segment and the
Player presses F, the conversation will end, the dialogues Ul will disappear, and time will return
to normal, allowing the player and different Objects to move again.

~ using System.Collections;
using System.Collections.Generic;
using UnityEngine;
using THMPro;

w public class DialogueManager : MonoBehaviour
{
public static DialogueManager Instance;
public float letterDelay = B8.03F;

private Queue<string> sentences = new Queus<string=(];
private bool isDialoguehctive = false;

private bool isTyping = false;

private Coroutine typingCoroutine;

private GameObject dialogueBox;
private TMP_Text dialogueText;
private TMP_Text npcNameText;
private GameQObject npcMNameBeg;
private GameQbject npcIcon;

private string currentSentence;
public bool IsDialogueActive == isDialoguefctive;

w void Awake()
{
Instance = this;

}

- void Update()
i
e if (isDialogueActive && Input.GetHeyDown({HeyCode.FJ)
{
w if (isTyping)
i
StopCoroutine(typingCoroutine];
dialogueText.text = currentSentence;
isTyping = false;
i
e glse
i
DisplayNextSentence();
¥

Figure 6.17: Part one of DialogueManager.
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public void StartDialogueSegment(Dialogue dialogue, int startIndex, int lineCount,

w Gamedbject box, TAP_Text textField, THP_Text nameField, GameObject nameBog, Gamebbject icon)
i

dialogueBox = box;

dialogueText = textField;

npcHameText = nameField;

npcianelicy = nameficg;

npclcon = icon;

npcHameText . text = dialogue.name;
sentences . Clear();

int endIndex = Mathf.Min{startIndex + lineCount, dialogue.sentences.Length);
e for [int i = startIndex; i = endIndex; i++}
1

sentences . Engueue(dialogue. sentences Lily H

}

Time.timeScale = BF;

isDialoguedctive = true;
DisplayNextSentence();

}
B private void DisplayNextSentence()
i
L if [(=mentences.Count == AJ
i
Endbialoguel]};
return;
}
currentSentence = sentences.Dequeue(];
typingCoroutine = StartCoroutine(TypeSentence(currentSentence]];
}
W private IEnumerator TypeSentence(string sentence)
{
isTyping = true;
dialogueText.text = "%
n foreach {char Lletter in sentence)
i
dialogueText.text += letter;
yield return new WaitForSecondsRealtime{letterDelay);
}
isTyping = fal=e;
}
t private void Endiialogue()
{
isDialoguedctive = false;
dialogueBox . Setéctive(false);
dialogueText.ganclbject.SetActivelfalse];
if (npcleon != null) npclcon.SetActivelfalze];
if (npcNameBcg != null) npclameficg . Setfctive{falsel;
if (npcNameText != null)} npclameText.gameObject.SetActive(false]);
Time.timeScale = 1F;
}

Figure 6.18: Part two of DialogueManager.

43



Thesis

Pantazis Dimosthenis

6.10 FollowPlayer

This script handles the Players camera. It follows the Player every frame and changes the cameras
rotation whenever the Players gravity is flipped, or they pass a trigger that rotates it to the left or
right. If the player switches gravity, the camera will rotate up or down by 180 degrees while the
rotation triggers will rotate the camera by 90 degrees sideways. The camera is designed to strictly
follow the player, making it static to only face a single direction.

uming Unityingine

w publicr class FollowPlaysr : HomoBSshawiour

{

pul
pult
pa
pa
pa
pra
pra
pra
pri

1

Liz Tramsfoem Flayer;
lic PlaysrGravity gravity;

liz float flipDuration = 0.31;

Liz float sadefotationDuratios = 0.3F;
Liz float sadefotatisniagles = 20F;

val® Quatermion bassfobatisn;
vate Eoocl isFlapped = falas;
viate Bool isSideRotated = falss;
vate Eool lastAotateleft = falas;

ad Start(])
bassflotatian = tramsform.rotatisn;
ad Update()
Erarsforn . posstion = Player.pouitison;
if [grawity.lsFlipped = isFlipped]
sxFlipped = grawity.lsFlipped;
StopAllCoroatinesl];
Sstartlorcutine(RollCassralisF Lipped]];
i
-ivate Systes.Collections . IEsumsrator HollCamsra(tool §flipped])

Quaternion startRob = trassfocm.rotation
Quaternion endict = ComputsTargetBotatios]flipped, isSideRctated, lastBctateleft];

float £ = of;
while [t = flipDuration)
L
transfoss.rotation = Quatersios.Slecp{stactAot, sadEct, ¢t flipDuration];
t *= Tims.deltaliss;
wiwld returs null;

1

tramfore . rotation = sadBot;

Elic vald ToggleSidefctation{bool sotateleit)

daSideFotated = [iluSidefotated;

LastAotateleft = sotabslefl;

StopAlilorcutanes(};

StartCorout imeSidsAotate]inSidedotated, rotatelsit]];

-avate Systes. Collections  IEsussretor Sidefctate(bool sideSotatsd, bool cotateleft]

Quatesnion startAot = traasferm.rotation
Quatsrnion emdfiot = ComputsTargetPetatioe{isFlippsd, sideRstated, rotatsleft];

Float & = @F;

whils [t v sidePatatiembDuration]

L]
transfosm. cotabion = Quatsrsios.Slecp{stactAot, sndSot, & sidefotafionDuzatios);
£ = Time.deltalims;
wiwld retuss null;

1]

Eramsforn.rotation = sadPci;

pravate Quatemion ComputsTargetAobtatizntool flipped, boal sideRotated, beool robateleft)

Quaternion ot = bassRotatios;
if (flipped]) rok == Quatsrnicn.fules(of, of, l=04);

if [(uideRctatsd]
float angle = rotatsleft 7 -sideRctatiosAngle : sidsAotaticningle;

rob == Quatsrnion.Eules(ef, angle, OF);

E]

return rok;

Figure 6.19: FollowPlayer script.

44



Thesis Pantazis Dimosthenis

6.11 Health_gain

Health_gain is tied to the Health Recovery GameObject (see 2.1.2). When the Player collides with
the GameObject, the script will check if the Players’ remaining health is full or not. In the case
thatit’s not, the Player will collect it and restore their health by an amount that can be edited in
the Unity Inspector. If it’s full, then the Player will pass through it and not be collected. This is to
prevent accidentally collecting the health item when it wasn’t needed to. On earlier versions, the
recovery amount was set in the code, but by making it editable, it allows room for future
development of other Healing items that heal for different amounts.

- psing UnityEngine;
using UnityEngine.UI;
using TMPreo;

+ public class Health_gain : MonoBehaviour
i

public float verticalSpeed;

public float horizontalSpeed;

public float ZaxisSpeed;

public Image greenHealth;

public GameObject onCellectEffect;

public float AmountRecovered;

// Start is called once befere the first execution of Update after the MonoBehaviour is created
. void Start()

i

1

// Update is called once per frame
. void Update()

i
transform.Rotate(verticalSpeed, horizontalSpeed, ZaxisSpeed);
}
private veid OnTriggerEnter(Cellider other)
i
if (other.CompareTag("Player"))
i
if (greenHealth != null && greenHealth.fillAmeunt != 1)
i
f/greenHealth.fillAmount += @.25F;
greanHealth.fillAmount += AmountRecoveraed;
greenHealth.fillAmount = Mathf.Clamp@l(greenHealth.fillAmount];
Instantiate(onCellectEffect, transform.pesition, transform.rotation);
Destroy(gameObject];
1
]
}

Figure 6.20: Health_gain script.
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6.12 Speed_up

Speed_up is tied to the Speed-Up GameObject (see 2.1.3). When the Player collides with an Object
containing this script, they will get a temporary speed boost. The speed value of which the Players
base speed is upgraded to can be set via the Unity Inspector, as well as the duration of said speed
boost. During this time, a bar will appear on the top right of the Ul (see Figure 3.1) and slowly
disappear over the course of a set duration. In this Project, | have set it so the speed boost lasts for
10 seconds and 1/10 of the Speed-Ups bar is drained every second, giving a clear visual on the
Player of how much time they have left before it runs out. Once the time has passed, in our case 10
seconds, the Players speed will be reduced back to its normal speed value.

v u:{gawbnityingine;
using UnityEngine.UI;
using System.Collections;

v public class Speed_up : MoncBehaviour
{

public float verticalSpeed;
public float horizontalSpeed;
public float ZaxisSpeed;
public GameObject onCollectEffect;
public Image SpeedDuration;
public GameObject NotSpeedOuration;
[Tooltip(*The speed value to apply temporarily*)]
public float Speed_enh = 38f;
[Tooltip(*How long the boost lasts, in seconds*))
public float BoostDurationInSeconds = 18f;

v void Update()
{
transforn.Rotate{verticalSpeed, horizontalSpeed, ZaxisSpeed);

}

v private void OnTriggerEnter(Collider other)

{

novel mover = other.GetComponentInParent<movel>();
Instantiate(onCollectEffect, transform.position, transform.rotation);
v if (mover == null)

4
Oebug.LogWarning(“Speed_up: no mevel found on * + other.name);
return;

}

GetComponent<Collider>().cnabled = false;

if (GetComponent<Renderer>() != null)
GetConponent<Renderer>().enabled = falze;

StartCoroutine(BoostSpeed{mover));

}

v private IEnumcrator BoostSpeed(movel mover)
{
float originalSpeed = mover.MoveSpeed;
mover.MoveSpeed = Speed_enh;

SpeedDuration. fillAmount = 1F;
SpeedDuration.ganeObject SetActive{true);
NotSpeedDuration.SetActive(true);

float clapsed = Of;
% while (clapsed < BoostDurationInSeconds)
L
yield return new WaitForSeconds(1f);
clapsed += 1f;
SpeedDuration. fillAmount -= 8.18f;
H
nover.MoveSpeed = coriginalSpeed;
SpeedDuration. fillAmgunt = 1F;
SpeedDuration.ganeObject . SetActive(false);
NotSpeedDuration.SetActive(false);

Destroy(gameObject);

Figure 6.21: Speed-up script.
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7 Conclusions and Future Development

Considering my limited experience using Unity Engine in the past, | believe this Project has
surpassed my original expectations in terms of features. It was thanks to my supervisor for
encouraging me to keep making additions to the Video Game, even if many were outside the
scope of my original plans, such as the pause menu, moving platforms, portals and keeping
accountability for potential rare mishaps during gameplay that would create an unfair or even
unplayable situation. The purpose of this Project was to create a 3D platformer that utilized gravity
as its central mechanic as well as add a compelling dialogue system that makes the video game
have more essence rather than being a hollow obstacle course. It should be noted that a Video
Game can be considered good for a number of reasons whether it has an interesting story but
lackluster gameplay, or smooth and responsive gameplay but little to no story. My project attempts
to strike a balance between both story and gameplay.

It should be noted that this Project was made under a number of constraints and there are certain
aspects I'd wish to improve or make new additions to the overall Project. The biggest improvement
| wish to do if expand on the gravity mechanic. Currently there are only two gravitational fields,
up and down. | wish to expand it so game objects would have their own gravitational fields or give
the Plyer more choices when it comes to switching their own gravity. Another aspect to begin with
is finding and acquiring new assets for the Video Game that would fit the theme and my vision of
it. Additionally, I'd like to increase the variety of hazards to more than asteroids. Another aspect
is the length of the Project as well as improve on the checkpoint system to be able to keep track
of the players progress even when closing the application. Finally, I'd like to experiment with
adding a form of countdown and visual indicators before the suns would inevitably collide, causing
a supernova in the process and forcing a game over.
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