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PREFACE

In the first quarter of the twenty-first century, computer electronic hardware and software are
developing at a dizzying pace. A large technological matrix is emerging with artificial intelligence, deep
learning, the Internet of Things (1oT), smart systems, and visual communication elements. Visualization
and imaging technologies continue to develop as an independent area and a component of this large
matrix.

Computer-aided modeling, visual communication tools, and classical methods provide extraordinary
designs and products. In the last quarter century, one of the breakthroughs that have affected our lives
has been the platforms called real-time development (game) engines, which generally appeal to every
professional discipline and business area. It is a useful and empowering new tool for visual design and
application developers to have in their software toolbox.

Developments in Virtual-Augmented Reality (VR-AR) and Serious Games are the subject of many
innovative studies in educational curriculum and design, and their positive contributions are revealed
by scientific research.

Educational materials developed in this field can be used on computers, the web, mobile devices,
special headsets, and smart glasses. Therefore, all device options with their unique character offer a
wide working area for application developers.

Unity is one of the most important cross-platform software for developing applications in VR-AR and
Serious Games (Gamification). Unity, a real-time development engine with a history of nearly a quarter
of a century, is software that can be used to develop all VR-AR and Serious Game applications. Unity
offers application opportunities in all educational disciplines with these features. For this, Unity
knowledge and engineering field knowledge is required.

"Introduction to Unity, a Real-Time Development Engine with Mining Applications" aims to provide
the basic knowledge and applications in these subjects. The focus is on the visual design and
application aspect rather than game development. Educational materials are mostly video-based visual
materials and limited written documents due to the visual nature of the subject. In the last decade,
many comprehensive and detailed video documents have been prepared in this field. It is possible to
access the training records, which are paid or free, on the Internet. In fact, the most important source
in this field is the constantly developing visual and written archive on the internet. Written documents
may become outdated because of developments in computer software. However, these notes have
been prepared to provide a written document about general information and some applications in a
way that is suitable for those learning from scratch.

In the book, Unity essentials are explained, as well as general information about C# coding is also
provided. Virtual and Augmented Reality topics were discussed. For the training to be successful,
application studies and video materials should be considered together with the presented tutorials. In
other words, practice studies, videos, and written documents are all components of a whole, parts of
understanding the subject better and being successful. Apart from this, the most important key to
success is individual interest, motivation, and efforts during and after the training process.

This book includes basic information about Unity, a real-time development engine, and its applications
in mining engineering. The book, which consists of tutorials, also has the feature of being educational
material.
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INTRODUCTION

Unity and similar real-time development engines are used to develop games, VFX movie scenes, and
science and educational materials. With its cross-platform feature, it is possible to develop
applications for many different device options, such as computers, mobile devices, game consoles,
virtual reality (VR) headsets, and augmented reality (AR) smart glasses.

Unity, which can be used in almost every professional discipline, has applications in education, fine
arts, health sciences, and engineering.

To become an educational material or field application developer in any professional field, it is
necessary to learn the basic information of the Unity engine first. This book, which is prepared based
on tutorials according to the subject titles for beginners, mining engineering, which includes many
disciplines from earth sciences to construction machinery, from electrical systems to office
management, from occupational health and safety to education, from management to labor law, has
been preferred as the application area.

Book content:

Installation

Editor's introduction

Physical materials

Solid objects and gravity

Particle system

C# basics

Basic C# coding for Unity

Collision control with C#

Object control with mouse with C#

Raycast C# coding

Scene design and adding objects

Cameras

Terrain design

Output for PC (EXE), Mobile (APK), VR Headset and AR Smart-Glass
Adding audio and video

Simple animations

Working with Ul (User Interface)

Scene transitions with Ul

First Person (FP) and Third Person (TP) applications for PC and mobile devices
Virtual reality (VR) applications (for Cardboard)

Augmented Reality (AR) applications (with mobile devices)

Using animation-animator in Unity with Adobe Mixamo library and C# coding

Open pit, underground mine, ore preparation-enrichment facilities, ventilation, various machines
sample application applications developed for the titles It is located as.

The book can be used as educational material for beginners as well as for teaching levels.



1. INSTALLATION OF NECESSARY SOFTWARE

Within the scope of the course, all the applications will be developed with the Unity Real Time
Development Engine. On the other hand, different software will be needed for the applications to be
developed as PC-based, Web-based, mobile and mobile-AR/VR.

The software that will be required for the course to be installed depending on the applications is listed
below:

1.1.Unity 3D installation

It is possible to reach the download page from the relevant page that will open after browsing with
Unity on Google or from the link https://unity.com/download

BLAMS AMD PRICING

DOWNLOAD UNITY

Unlock your creativity

Download the world's most popular development platform for creating 2D and 3D multiplatform games and interactive experiences.

DOWNLOAD SEE OTHER UNITY PLANS +

The 2024 Unity Gaming Roport ks hore. Gt data-backod trence and Insights from top stucice ke Nisntic, SYB0, Resolution Gamee, 36d more. 566 the repart

How togat startod  Syctom roquirements  Now users  Coepare plans curces ETART 30:0AY PHD TRIAL

Create with Unity in three steps

1. Download the Unity Hub 2. Choose your Unity version 3. Start your project

First, create a Unity account with the email you will use in all your work. Since the system matches
email accounts, it is important to have the same email account (i.e. Unity asset store).

Now we can download the Unity Hub program. This program plays a central role in all installation
and project operations. It is recommended not to use the beta trial version.


https://unity.com/download

On the Hub, you can make your first download by clicking the Add button in the Install section. The
system will recommend the version with LTS (Long-Term Support). Start installing by selecting the
2022.x LTS version.

Unity Hub 3.8.0

Installs Install Editor

Projects
All Official releases Pre

< Installs

Leam e Unity
C:\Program Files\

ST Androld  UWP

Downloads

Before installing, be sure to mark the following additional subcomponents:

Visual Studio 2022 Community

Android Build Support -> Android SDK & NDK Tools  (for Android devices)
-> OpenJDK

I0S Build Support (for 10S devices)

WebGL Build Support

On the Hub, it is possible to add another version by clicking Add from the Install tab. For older versions,
download archive selection should be made.

Install Unity Editor
Official releases Pre-releases Archive

Can't find the versio re looking for? for access to
and , 0 our

Beta program webpage




Unity's website will open, and you will be given the opportunity to choose a version.

PLANE AND FHICIND @

Unity download archive

To learn more about the release versions, visit Unity Releases.

Unity & 2023 @ 2021 2020 2019 2018 2017 Unity 5

Al versions LTS (Defaun) Tach Stream

Version Release date Release noles Hub Instaiation Dewnloads

2022.3,40f1 30 Tem 2024 Read See all
2022.3.391 23 Tem 2024 Read See all

2022.3.380 16 Tem 2024 Read See all

For example, you can find and download Unity 2019.1.14. This version is still preferable for VR
(Virtual Reality) and AR (Augmented Reality) applications. However, it does not support the latest
updates.

1.2.Java JDK

If not installed with Unity, Java SE JDK must be installed manually. To do this, a search on Google with
“java sdk download” will reach the download page on Oracle's website. Windows users should
download and install the relevant package (zip or exe) from this tab. The macOS version must be
downloaded for the 10S operating system.

Q  Products  Industries  Resources  Support  Events Developer  Partners ® View Accounts |E(Oﬂfm Sales

Tools and resources  Java archive

&, Looking for cther Java downloads? | OpenIoK Ealy Access Buids | JREfor Consiers |
S T LA,

Java 17 available now

Java 17T LTS is the latest long-term suppart relesse for the Java SE platform. 10K 17 binaries are free to usea in production and free o Learn sbout Java SE Subscrigtion |
redistribute, at no cast, under the Oracle No-Fee Terms and Conditions.

JDE AT will recelve updates under these terms, until at least Septernber 2024,

Java SE Development Kit 17.0.2 downloads

Thank you for downloading this release of the Java™ Platform, Standard Edition Davelopment Kit (JDK™). The JDK is a development environment for building applications and components using the Java
programming language.

The JDK includes topheh + g and testing programs written in the Java programming language and running an the Java platform.

Linux mac0s Windows

Product file description File size Download

x6d Comprassed Archive 17134 MB hittps://download oracle.com /fava,/ 17/ katest/dk-T7_windows-x64_bin.zip (shazss [)

1.3.Android Studio

If the required components are not installed during Unity installation, Android Studio should be
installed for Android mobile applications. You can access the relevant page by typing “android studio



download” on Google to do this. From the table at the bottom of the open page, the latest version
for Windows or Mac should be downloaded and installed.

android.com/: 1 ] @ android studio download

. Developers Essentlals v  Design&Plan +  Develop v S00gle Play Community Q B @ English ~ Androld Studlo  Signin

ANDROID STUDIO

Download Android Studio edit samini In Androld 5t Androld Geadie Plug) SOK tool

Android Studio

Get the official Integrated Development
Environment (IDE) for Android app
development.

Download Android Studio Koala &,

Read release notes |[E

1.4.Xcode for 10S Systems

For compilation processes of 10S mobile systems, the XCode package should be downloaded and
installed. The relevant page can be reached by typing XCode in Google. First, it is necessary to create
a user account. At this stage, your Apple phone must be ready due to security protocols.

operapple.com/xcode B % Q iosxcode

Swiftul SwiftData Swift Testing  Resources Download ~

Xcode

Xcode 15 enables you to develop, test, and distribute apps for all Apple platforms. Code and
design your apps faster with enhanced code completion, interactive previews, and live
animations. Use Git staging to craft your next commit without leaving your code. Explore
and diagnose your test results with redesigned test reports with video recording. And start
deploying seamlessly to TestFlight and the App Store from Xcode Cloud. Creating amazing
apps has never been easier.

- O Mo sATA
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1.5.Vuforia

One of the pioneering companies that develops augmented reality applications is PTC. Mobile AR
applications are developed practically using a product called Vuforia. We can reach the download page
by typing Vuforia SDK download on Google. As a developer, download and install the package related
to Unity.

engine
developer portal

Home Downloads Library Support Pricing Log in | Register

SDK  Samples Tools

Release Version 1025

By downloading the Vuforia Engine SDK, Samples and Tools, you agree to the developer agresment,

Vuforia Engine 10.25

Use the Vuforia Engine SDK to build augmented reality Android, i0S, and UWP applications for mobile
devices and digital eyewear. vuforia Engine can be used in projects built with Unity, Android Studio, Xcode,
and Visual Studio.

@ Download for Unity
addwuforiag initypacknge

Download SHA-2

Download for Android

vuforia-sdk-androic i E
Download SHA-256

Make sure to create a user account in Vuforia. Although it is not compulsory, it is recommended to use
the same email address as Unity.

Vuforia is Unity's official partner for applications in augmented reality, specifically for the Hololens 2
headsets.
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2. UNITY PANELS

2.1.Using Unity 3D Panels

First, a project should be started. To do this, select the Project tab on Unity Hub and perform the first
step of creating a new project.

Unity Hub 3.8.0

Projects

 Projects
Installs
CLOUD MODIFIED EDITOR VERSION

Learn

. Community

NOT CONNECTED 5 months ago

NOT CONNECTED S months ago
Downloads

ConicCrusher

If more than one version is installed, the version we want to use is selected first (currently
2022.3.1.50f).

Unity Hub 3.8.0

New project
Editor Version: 2022.3.16f1 'L1s

§ 2022.316f1 LTS

12



Here, the templates for the version are listed, and the name of the project (Project name) and folder
(Location) are specified. By giving the name Project1 to the first project and specifying its folder, our
editor will be opened with Create.

Unity Hub 3.8.0

New project
ion: 2022.316f1 Lrs

ipeline)

All templates ject that uses Unity's

Core
2D (Built-In Render Pipeline) Read more

Sample = Core

Learning
3D (Built-In Render Pipeline)
Core Froject name

My project

Universal 2D Location
Core CAAUNITY

Unity Orgar

gy Universal 3D KErarslan

Core

& Connect to Unity Cloud

. Hiah Definition 3D OG0 101 Ty ety P |

Cancel Create project

The general appearance of the empty panels is as shown in the figure. In the upper left corner is the
project's name, Projectl, and the SampleScene, which shows which scene it is in®.

SampleScene name is given by the system. When you look at the scene sections, there is a window at
the top left that shows the scene named SampleScene and the objects (assets) in the scene, called
Hierarchy@. Each asset (object) here can also be called a Game Object. When we right-click our mouse,
the objects in the menu can be added.

At first, there appears to be only a Main Camera and a Directional Light. The part where the scene is
located is in the window called #Scene®.

In the section titled Project®, there are Favorites, Assets, and Packages. Here are the files of the
objects and packages that will be added to the project to be added to the scene. All the movements
here are simultaneous and parallel with Windows Explorer.

The most important and frequently used subheading in the Project window is the section called
Assets® because it is the section where all kinds of objects to be added to the scene are located. We
can think of these assets as various scene objects such as 2D, 3D objects, materials, sound, light, video,
effects, animation, C# codes, etc. A large window belonging to Assets is also positioned to show the
assets inside®.
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There is an asset search window just above this window@. As can be seen in the figure, Scenes are
also assets.

The Inspector window is where we will make arrangements for each scene component, we select in
the Hierarchy window®. There may be dozens of sub-parameters specific to each of the hundreds of
objects in Unity, and dozens of sub-parameters belonging to them. These will be visible in the Inspector
window.

We see the details of the Main Camera selected in our empty scene in the Inspector. Under the
checked part TSI that shows that the object is selected and in use, there is the
Transform window where the objects in the scene, also known as Game Objects, are located, which
are basically located in most of the scene's (x, y, z) coordinates; Position, rotational angles; Rotation
and size scales; Scale.®@.

Again, in the editor of the Main Camera, Inspector, there is a section where the Camera properties
are defined@®. Below is the empty audio editor, Audio Listener. Below that is the Add Component
button, which adds various properties to the selected object.
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* | Projet - SampdeScene - PO Mac & Linay Stand

File Edit Amets GameOmpect Component W

New Scene CrisN
Open Scene Ctris
Open Recent Scane

Save Ciri=5
Save fs. Cirf +5hift25
Save As Scene Tempiate..

New Froject..

Oypan Project,

Sane Project

Build Senings.. Ctri=Shift+6
Build Andl Run Curl+B

Ewit

When you examine the project's menus, you will see

et - SampleScane - PC Mac & Linux Stendalene -

Edit Assets GameObject Component Window

File, Edit, Assets, GameObject, Component, Window, it ) i
and Help. The File menu includes options for scene i ks
operations, file recording, project creation and syl T
platform operations. i -
Copy Crl+C
. . . . . Peste i+
There are editor operations in the Edit window. The e e
main ones are copy, paste, select, play, freeze, name e i
and similar operations. The most important = .
operations are Project Settings, project-related LA derhseses i
arrangements and Preferences, pre-preferences for 5 i
various settings. = it
Sign out
The Assets menu is the section where transactions Seledion

related to assets are located. Here, there is a very
rich tab titled Create to create assets.

Assets GameObject Component Window Help

Create ¥ Folder

Show in Explorer [# Seript

Open D

Deletz Shader

Rename Testing

Copy Path Alta O+ C Playables
Assembly Definition

- Assembly Definition Reference

TextMeshPro

Impart New Asset..,

Impart Package Scene

Export Package.. Scene Template

Find References In Scene Seene Template Fram Sceng

Select Dependencies _p‘"Ef_ab

Refresh Ctrl+R it

Raimpon Audio Miver

Reimport All Material
Lens Flare

Update LXML Schema

EEVNG

Render Texture
Lightrap Parameters
Lighting Settings
Custom Render Texture
Animator Controller
Animation

Animator Override Controtler
Avatar Mask

Timeline

Signal

Physic Material

GUI Skin

Custom Fant

Ul Toolkit

Legacy

_ e
Tarvain | awar

packages to be managed and added to our project. Package Manager has an important function that

Project Satfings..
Prefesences..
Shoricuts.

Cheae A1 Playerfrefs

Graphics Tier

Grid and Snap Settings..

Also, the Import New Asset option is used to import a
new asset object (file). Packages prepared outside
Unity and in a format that Unity will accept can be
imported into the project via the Import Package tab.

The GameObject submenu is a menu we can use when
we want to add a new object, GameObject, to our
scene from the objects in Unity. The same operations
can be done in the Hierarchy window by right clicking
our mouse.

The Component menu contains the content of the
Add Component key that we use to assign various
properties to objects.

In the Window submenu, the most important and
frequently used sub-tabs, in addition to window
arrangements, are Asset Store and Package Manager.
Asset Store connects to the Unity Asset Store web
page and allows us to include many free and paid asset
packages in our project. The other option is the
Package Manager option, which allows asset

manages standard Unity packages and the assets we add to our assets via the Asset Store.
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T Understanding and learning

Unity 3D will be the best
possible by following the
course, practicing the visual
video materials, and
applying them in person
due to the visual character
of this very comprehensive
program.

2.2.Game Tab/Mod

In addition to the #Scene window where stage design is done in Unity, there is also a Game window to
see what will be encountered when the game is started.

Projel - SampleScene - PC, Mac & Linux Standalone - Unity 2020.3.20f1 Personal* <DX1
File Edit Assets GameObject Component Window Help
L B
= Hierarchy

+v =

« SampleScene*
o Main Camera

When the play button for this window is clicked, the display window belonging to the Game becomes
active. If the Play Maximized option is active, the game scene will cover the entire screen. The game
is closed by pressing the same button. The design page is activated by selecting the #Scene tab. It is
also possible for both windows to be active at the same time. For this, the Game tab is fixed as a
window in the desired position by dragging it. It can also be brought back to its previous position in
the same way.
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The Game mode feature will be used continuously in future scenes, and its function will be better
understood.
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3. SCENE DESIGN

3.1.Adding a GameObject

To add an object (GameObject/Asset) to the scene, internal or external sources can be used. First, in
our project named Projectl, let's create some game objects from Unity's standard libraries in the scene
named SampleScene.

In the Hierarchy section, we can see the titles of the objects that we can add by right clicking our mouse
and the objects under these titles. Create Empty is used to add an empty GameObject that will be
used for different purposes. The most used object group is 3D Object - a 3-dimensional object.

SampleScene - PC, Mac & Linux Standalone - Unity 2020.3.2041 Persenal <DX11s
File Edit Assets GameObject Component Window Help

Cut

Copy

Paste

Paste As Child
Rename
Duplicate
Delete

Select Children
Set as Detault Parent

Create Empty
30 Ohject ; Cube
Effects Sphere
Light Capsule
Audio Cylinder
Video Plane
ul Quad
Camera Text - TextMeshPro
Ragdall...
Terrain
Tree
Wind Zone
3D Text

B Froject
+ v
* Fay

As can be seen, under the 3D Object heading; Cube, Sphere, Capsule, Cylinder, Surface/Plane, Quad,
TextMeshPro, Rich Text Adding, and Ragdoll, creating a character that is designed with a joint
structure that we can move, Terrain, Terrain/Field Design, Tree Adding, Wind Zone, Wind Effect
Adding, 3D Text — 3D Text Adding subheadings are included.

The menu and submenu components that we will see in detail while creating a project are in the figures
below. These are, respectively, Effects, Light, Audio, Video, Ul and Camera.
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I Raw Image
Rename
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Delete
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3D Object > Dropdown - TextMeshPro
Effects > Input Field
Light > Input Field - TextMeshPro
Audio > Canvas
Video > | Video Player Panel
ul > Scroll View
Camera Evant System
-Video- -Ul-User Interface -

3.2.0bject Properties

Let's add a few objects under 3D Object to our scene. These will be a plane, a cube, a sphere and a
capsule, respectively. But first, let's add a Plane and a Cube one after the other.
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When the Transform window is examined, it will be seen that both Plane and Cube objects come with
standard coordinates-Position of (0,0,0), angular rotation values-Rotation of (0,0,0) and scale settings-
Scale of (1,1,1). To change these values, the numerical values in the window can be changed.
Transform properties of objects can also be adjusted by selecting the shortcut keys located in the

"~

upper left corner of the project window.

Rect- 2B

Pan Move Rotate Scale interface Allinone Editor
tool

Projel - SampleScene - PC, Mac & Linux Standalone - Unity 2020.3.2011 Py

13

= Hierarchy = Scene @ Game
+ v - Shade = 20
) SampleScene*
o) Main Camera
7 Directional Light
] Plane

7! Cube

After selecting an object added to the list or an existing object with the mouse, if we hover over #Scene
with the mouse and press the F key, it will be possible to focus and approach the object.
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In practice, the rotation of the scene is done with the right click of the mouse, the zoom in and out
with the rollers, and the Pan operation is done when the rollers are pressed.

Another issue is to clearly determine the positions of objects in the scene. For this, it is useful to use
direction arrows called Gizmo. As can be seen in the figure below, x-z is used to define the horizontal
and y-vertical directions.

¥ miv CGizmos v «

\

By clicking on the green y-key, we can look at our scene vertically from the top and horizontally from
the sides with the red x-key and blue z-key. As a standard, a 3D image is given by taking perspective
into account. Pers (perspective) expression under the Gizmo shows this. By clicking on the Pers, the
image will be converted to Iso, or isometric format.

3.3.Materials

After creating objects, material is usually assigned to them. This can be a solid color, an image or a
texture file. For this purpose, let's right click on the Assets window.

tion Reterence

Upidate UXML Schorna

Open 04 Projess

Properiies

Tirmedice
Sigaal

Phys< Matevial

A window will open with a click. When you select Create here, a sub-window opens, and a
comprehensive asset list appears. Since our goal is to create material, the Material option is clicked
from the list. After giving a name to our new material/material, we can move on to editing information
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about this asset in the Inspector. Our material is opaque and white by default. Let's check the white
box in the Main Maps window to determine the new colon.

Now, it is possible to see the assigned color of the material that we created in the asset window. It
should not be forgotten that there will be no change in the scene unless our objects in the Assets
window are applied to the Scene. For this, we assign our color object in the scene by dragging it to the
Plane, for example, or by dragging it to the Plane in the Hierarchy.
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It is possible to do the same process on other objects and with different colors if desired. Another way
of covering is to use a ready texture or image file. As can be seen, we added the Texturel.JPG file to
the Assets folder by dragging it to the folder on Windows Explorer or directly to this window. To cover
this material, we created a Material named kaplamal.

Now, let's drag our Texturel.JPG file to the box named Albedo in the Main Maps section in the
Inspector window of the kaplamal material.
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It is now possible to connect our material covered with Texturel.JPG to an object in the scene. To do
this, we simply drag our kaplamal material onto our cube or the Cube on the Hierarchy.

The coating frequency can be changed by determining how many times the selected texture will be
repeated in the x and y directions on the Tiling.
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3.4.Lights

The subject of light is a very comprehensive title in game engines and has a direct impact on quality.
Here, the addition of light types will be examined first. Standard light types are in the Light submenu.
Here, Directional Light was already the current light type. It will be possible to see other light types
more clearly by making the box for this inactive position in the Inspector or by deleting it.

Let's try Point Light, Spotlight, Area Light types in that order. Probe light types can be examined at a
later stage.

In this section, the information is given in a limited way due to its visual character and many light
settings are demonstrated in practice during the lesson.

3.4.1 Point Light

When Point Light is used, point light is applied to objects in a certain position, light color and intensity,
and the following instant images are obtained. The images are shown first in the scene and then in
Game Mode.
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3.4.2 Spotlight

In this type of light, light application is achieved in a way that creates a cone.
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3.4.3 Area Light

This type of light serves the purpose of illuminating a certain area. Area Light has Spot, Directional,
Point, and Baked options as Type and produces different results.

303301 Parsnalt « 0011
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3.4.4 Reflection Probe

In this type of light, illumination and reflections are calculated via a probe.
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3.4.5 Light Probe Group

Grouped probes can be used in stage lighting. Here, Halo from Effects is also added with Add
Component.
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Lighting in Unity has very rich content and detail. For example, while creating a project, scenario-based
lighting can be designed by using special lighting mode templates such as Universal Render Pipeline
(URP), using Post Processing components, or by adding many special scene lighting features via
Package Manager within the project. In future topics, these issues can be included according to the
lighting needs of the project.

3.5.Rigidbody

By giving physical properties to objects, they can be made to move in game mode. When an object has
a mass like a solid object, it is expected to be affected by gravity and fall towards the ground
accordingly or rise upwards in the opposite case. Rigidbody is added to the object's properties by
clicking Add Component in the Inspector section of the object.

In the figure, the objects in the project are placed on top of each other. This image does not change
when Game Mode is on.
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However, when a solid physical body property is added to the cube, sphere and capsule with the
Rigidbody, it will be seen that the objects move with the acceleration of gravity.
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Here the capsule falls next to the cube, and the sphere also falls and continues to roll towards the end
of the floor.

3.6.Physic Material

In order to move the physics properties to a higher level, it is necessary to define a special material
type, Physic Material, and assign/bind it to the object. To do this, open the menu with the right mouse
button in the Assets window. Select Physic Material from Create.
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After naming the Physic Material as ZiplayanTop, let's edit its properties in the Inspector.
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If we want the sphere to bounce continuously, we must change the friction settings of the physics
material and drag this material to the Sphere, that is, to our sphere. In game mode, we can see that
our sphere (ball) is constantly bouncing.

3.7.Particle System

One of the most functional objects is the Particle System — particle/particle system. In order to better
understand the subject, it is possible to proceed with an example study in the form of fire burning. For
this purpose, a few cylinders were laid on their sides and painted with brown material to make wood
appear.

Right-click on our mouse in Hierarchy and select Effect -> Particle System. This object is designed to
automatically scatter particles around.

33



There are many settings in the Inspector for Particle System. Let's examine the most important ones
here. It is possible to go into more detail and apply them during the course.

Duration determines the time the
particle will appear. Looping
ensures that particle production
continues in a cycle structure.
Start-Lifetime  regulates the
AF _ - particle life, Start Speed regulates
Particle System B the particle speed. Start Color

EMIEEN  determines the initial color of the
particle. This color can be changed
to a light red or orange color for a
flame image. Gravity Modifier
regulates gravity. A value of zero
ensures that the particle rises as
standard. Negative values ensure
faster rise. However, positive
values mean that the particles
return to the ground. In some
applications, if the particles are
desired to fall, this value should be
made positive.

« Particle System
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When we scroll down in the Inspector, we
will see the Emission settings. Rate over
Time determines the number of particles to
be produced per second. In the Bursts
section, it is possible to obtain an explosion
effect by determining which number of
particles will be released at which time with
the + button.

Shape determines the volumetric shape in
which the particles will spread.

Color over Lifetime, Renderer and dozens of
settings and their sub-settings can be
changed to observe the results. Such
changes can be made until the desired image
is obtained.

In the Color over Lifetime setting, the color
change and transparency level can be
determined from the beginning to the end
moment.

When specifying color, if Gradient - gradual change is selected, there are two settings in the window
that opens: Color and Mode. The first and last color of the particles are determined by Color, and the
Alpha percentage in Mode determines the transparency levels. If desired, the intermediate color and

transparency level can also be assigned.

35



A flame image should be used to capture a more realistic image in the flame image. A flame image can
be downloaded to the Assets section by searching for flame texture on Freepik and similar sites. Some
presets are required to use this image.

First, a flame image is placed in the Albedo of a Material in the Assets section. However, this image is
set to Shader -> Standard. This needs to be made compatible with the Particle System.

Shader > Legacy Shaders>Particles>Additive selections should be made for this. The result is more
realistic.

Metallic Alpha

o

Mone
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Main Map

Additive

Or, from Main Camera -> Clear Flags -> Solid Color option, a solid color can be selected instead of the
Skybox in the background. This will give us a different image.
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With the Particle System, many different effects can be developed that produce particles downward,
upward. Lateral directions depending on the scenario and need.

Another example is the scene of a truck that crashed into a mine, and its engine caught fire.
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4. C# SCRIPT CODES FOR UNITY

This section contains introductory information for those interested in coding. Unity is a real-time
development engine based on the C# programming language. This language is used in coding (script)
in the developed computer, mobile device, VR/AR applications. This section covers the most basic C#
coding that may be required within the course scope.

Let us state that our aim will be more about Unity-specific structures and the developed command
library over the years rather than teaching the C# language. In addition, even if it is ready, code files
will be used within the scope of the course. Therefore, Unity C# basics are briefly discussed to give an
idea. Other coding information within Unity applications will be briefly emphasized.

4.1.Basic C# Information

After the scene preparations, doing C# coding to develop various events will be necessary. If the codes
are not connected to the scene and the objects that make up the scene, the game will not work. For
this, both coding and connections must be known.

C# gives console and visual outputs. There is a window for Console outputs (DOS screen) in Unity.
Visual outputs are already observed movements and actions in the game. With coding, we can access
every object and its sub-areas and settings on the Inspector screen.

Visual Studio 2022 had already been installed in Unity for C# coding. However, if Visual Studio was not
added while installing Unity, open the Unity Hub and go to the Installs section.

Projects

Y Projects

Installs
HAME cLOL MODIFIED

" Leam

MinProl
DALIITY WMinPro

£ comnecTED

& conneCTED

& coNNECTED

DAUNITY\UGMT

CSUnityl

& COMNECTED

& comnecTED

AdobeMixamo
DAUNITYY,

& coMMECTED

M_Minel

B mrnasis nren

Select the settings button in the upper right corner of the Unity 2022.3 version window. From the
window that opens, select the Add Modules tab.
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Add modules

Show in Explorer

Uninstall

Android UwWp WebGL Windows

Here, Visual Studio will automatically be selected if it has yet to be chosen. After that, the installation
process continues. Also, Add Modules is used when there is a module that you want to add that has
not been installed before, such as the I0S module.

To access the code files from Unity, double-click on the script file is enough. However, a definition is
required to do this if Visual Studio was added later. The connection is established via
Edit>Preferences>External Tools.

External Tools

Extemal Serpt Eefitor

Diaanastics
Extamal Toels

The C# program opens with a certain template and is ready for the codes we will add. The script file's
name is also the class structure's name. Class is the most basic building block of object-oriented
programming and is an object that contains variables, methods and functions and is designed to be

used and accessed repeatedly. Adding MonoBehaviour at the entrance inherits the most basic C# class
structure found in the C# library with the opportunities it provides. Let's look at the general view and
template.

40



GENERAL COMPOSITION

using System.Collections;  \nemostbask
! using System.Collections.Generic; |enoBehaviourclass
using UnityEngine;

used to get its inheritance.

'l

/ publie elass  Script_name : MonoBehaviour
{
// Variable definitions,
void Start()
:L?::::';;”::: "y // Start is called before the first frame update
as the Cit file }
void Update ()
' // Update is called once per frame
)

C# codes-scripts consist of blocks. Commands other than library and variable definitions must be
written in a block whose boundaries are defined by { } braces.

GENERAL COMPOSITION
using command is | using System.Collections; I::n";;:;::f;fncf]:':;
used to call the 1 using System.Collections.Generic; ;

.................................... usi ng Unj_tyEngine 3

/ public class  Script_name @ MonoBehaviour
A
- 1/ Variable definitions.
‘/ void Start()
st
{}curlybraces &< ; // Start is called before the first frame update
define the start o | ]
and end limits of
a block g
“““““ ’P-.\"' void Update()
e % (
\\ // Update is called once per frame
\.I‘\_ ]
A }

Variables are used to carry parametric values inside or outside the block. Space is allocated in memory
according to their types. These memory areas are assigned values according to their numerical, verbal
or type.

The code developer determines variable names. While making a definition, many special characters
(ie., 6,5 0,d,1,¢ 4 & 4, 4, A, B, & y),spaces, and dashes, cannot be used. One of the most important
elements besides variables is functions-methods. Commands are written into existing or created
methods according to the character of the software to be developed.
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Variables

In the operation z=x+y, %, y,and z are variables.

Variables are valued carriers allocated space in computer memory. They can be
for any purpose, such as verbal, numerical, vectorial, etc.

inta=10, b, ¢;

int[] dizi;

dizi=new int[20];
dizi[0]=27;
tamsayi=new List<int>();
tamsayi.Add(10);
tamsayi.RemoveAt(0);
floatx, y, z;

string ad[30];

bool basla=true;
Vector3 koordinat;

// integer

// allocation for 20 elements in the memory

/[ assignment to the first element of the array

// definition of list-type variable

/[ assignment of 10 to the first element of the array
// removing the first element of the array

// float number variables

// character type variables

// variable that can be true or false

// 3 dimensional vectorial coordinate

and many similar variable definitions special to Unity

C/C++/C# statements are terminated with ;. Missing this character is an error source that will prevent
the program from running.

[ using System.Collections;
using System.Collecticns.Generic;
using UnityEngine;

Inclusion of library +——

class having the same \
name as the script < public class KameraKontrol : MonoBehaviour
{
externally accessible variable < public OyunKontrol oyunK;
= - 2 < private float hassasiyet = 5f;
externally inaccessible variable i e i

Vector2 gecisPos;
Vector2 camPos;
GaneObject oyuncu;
// start is called before the first frame update
Method that will run once at +— ¥oid Start()
{

the beginning

oyuncu = transform, parent.gameObject;
//camPos.x = 12f;
[ /camPos.y = 12f;

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

1

Method that will work during ‘
run time if (oyunK.oyunAktif)

Vector2 farePos = new Vector2 (Input.GetAxis ("Mouse X"), Input.GetAxis("Mouse Y"));
farePos = Vector2.Scale (farePos, new Vector2(yumusaklik * hassasiyet, yumusaklik * hassasiyet));

gecisPos.x = Mathf.Lerp (gecisPos.x, farePos.x, 1f / yumusaklik);

gecisPos.y = Mathf.lerp (gecisPos.y, farePos.y, 1f / yumusaklik)

camPos += gecisPos;

transform.localRotation = Quaternion.ingleAxis(-camPos.y, Vector3.right);

oyuncu, transform. localRotation = Quaternion.Anglelxis (camPos.x, oyuncu.transform.up);

if (Input.GetKey("escape'))

Application.Quit();

The output of a script that gives Console output will be seen in the Console window in Unity.
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using System.Collections;
using System.Collections.Generic;
using UnityEngine;

public class Kodlar : MonoBehaviour

{

// Start is called before the first frame update
void Start()

Message to the Console “ Debug.Log("Merhaba");

with Debug.Log() )

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

Message to the Console

: k int("GSF GIT");
with print() e :

Since the subject of coding is very comprehensive, existing coding examples will be repeated and better
understood over time. Since this is not the main goal of this course, only quick and superficial
information is included. However, it is useful to briefly explain two very common patterns such as if()
and for().

In the program flow, some operations will sometimes develop conditionally. If, else and if-else
conditional statements are created to express this. General template:

if(condition)

{

commandy(s)

}

Here, the part inside the if block will be executed if the condition expression is true. Example:
int a, b=5;

if(b>0) { a=b*b; }

else pattern is used to code situations that only have two possibilities, while if else conditional
sentences are used when there are more than two situations.

If the same process is repeated many times in coding, they are included in repeating patterns called
cycles. Although there are different methods for these, the most commonly used is for block patterns.

for(initial value; final value; increment/decrement amount)

{

command(s)

}
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Example:
x=0;
for (i=1; i<=100; i++)
{ x=x+i;
print(x);

}

Here, the value of the integer variable x, which is initially zero, is increased one by one until it reaches
100, and each value is printed in the Console window. If you notice, the variable i is used as a counter
and also as an increment element in the command. In the block, i=1; is assigned as the first value, it is
increased one by one with the command i++; and if it is less than or equal to 100 with the expression
i<=100, the command(s) in the block are executed again. The increment and print command lines are
written once in the block and executed 100 times.

It will be possible to see C# codes in various trainings. One of the most important learning methods is
to repeat these codes first and gradually enter the process of understanding, comprehending,
interpreting and producing by developing basic knowledge.

After the basic part and code composition information, let's see the use of C# Script in our Unity
project.

Since the C# Unity library has a large volume, let's start from the simplest level of codes and progress
by adding new information according to specific needs.

4.2.C# SCRIPTS IN UNITY

Let's start seeing how C# information can be used in Unity. For this, we will create a new project.
Create a code file with Create>C# Script by clicking the right button of the mouse in the Assets
section.
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The point to be noted here is that special characters should not be used in file naming, similar to
naming web pages. In our study, the C# file was named ConsoleMessage.cs. The file will be opened
in the Assets window with the standard C# template, and accordingly, the class in the program will
have the same name as the file name.

It is very important that the file naming process is synchronized with Create>C# Script and that the
class name in the created file has the same name. If the file name and class name are not the same,
the program will be incorrect. If, by mistake, the C# file name and the class name are different, the
class name must be changed and matched according to the file, or the file name must be changed
according to the class name.
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The file content is displayed in the Inspector section. This template code consists of a class
ConsoleMessage block and two methods (functions) named Start() and Update().

BN
Script) Import

Execution Order...

ed before the first frame update

nce per frame

The C# code sentences to be used in the program are written inside the class, and method (function)
blocks are created below it.

As seen here, the methods (functions) are automatically named within the framework of this
template in which the program will be written, and their boundaries are determined with {...}.

In order to access the commands in the library, the program requires using the files that contain
them. Therefore, our template starts with using ... statements and access is provided to the library
commands.
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Now let's start developing simple programs on this template.

4.3.Console Messages

As the name of the project suggests, our program aims to send messages to the console window of
the Unity editor. In other words, messages will be sent to the screen in the codes, and these will be
displayed in the Console window. Let's double-click on the ConsoleMessage.cs file and open it in
Visual Studio 2022.

I Project = =
+- H5 e 0

* Favorites

ConsoleMessage
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>
1T lsing System Collections;
using System.Collections.Generic;
using UnityEngine;

pustic ———

{
// Start 13 called before the first frase update
{

}

! £ called once per frame
void Update()

H

)

The content we see in the Inspector is seen in the compiler editor for processing. Start() method
becomes active when the program runs and runs once. Update() runs 24/60 times per second,
depending on the screen frequency. Here, it will be enough to write it in Start().

Debug.Log() command is used to send a message to the screen (Console). print() command can also
be used for the same purpose.

To use commands, we can write our message between two “....” For example:

Debug.Log(“UNITY”);

Command sentences must end with ;. Write the command and save it by pressing Ctrl+S or clicking

on theicon = .

Of Fir Ede View Gt Popa Mol Debup e Arabme ook Bt Widow  Hep | B Seche  CSoptt

S ] | T e A R

H 1
2 !using System.Collections.Generic;
3 using UnityEngine;

= 5 Ipubu: class ConsoleMessage : MonoBehaviour
&
7 | Ll Stars 4 callad bafarg ¢ first frame deﬂte
8 void start()
g ::
104" Debug.Log("UNITY");|
11 |
12 i
13
14 | // Update is called once per frame
15 ! wodid Update()
16
17 ‘
18 (S
1w |}
28

When we return to Unity, this change will also be visible in the Inspector.
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In order to see the result of a line we added to the template, the project and the code file must be
linked. For this purpose, let's click right and add an empty object with Hierarchy>Game Object. This
object is named myMessage. Let's drag the ConsoleMessage.cs file and link it to this object.

Now, click on Play Mode and see the message we wrote at the bottom of the screen. The message
can also be viewed in the Console section.
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Add another line to the program. This time, see that we can also transfer the message with the
print() command.

void Start()

Debug.Log("UNITY");
| print("This is my first message"); |

L B e Y

Save and return to Unity and see the result in the Console window in Play Mode.
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4.4 Variables

As stated in the general definitions, program variables are program elements that will carry numbers
or various values. Variables are memory location names that are allocated space in memory and can
take on multiple values within the program flow, and these assigned values can change.

Variables have types according to the information to be assigned and are categorically defined as
public and private, which basically means that they are open or closed to external access.

Immediately following this definition is the declaration type: int (integer), float (real number), string
(character), Vector3 (3D vector coordinate information), etc. For example:

public int sayilar;
private float angles;

Within the framework of visual programming logic, it is possible to define a variable for each
parameter in the Inspector section of the editor and assign values to these fields. A variable is
normally considered private unless it is described in front of another definition.

Let's do some applications in our project. Define two variables named integer_number and
real_number, the first one is an integer, and the second one is a real number. Also, assign the initial
values to the memory in the definition line. In real number assignments, the expression f is added to
the end of the number, meaning float.

ConsaleMessagecs £ X

B Aasmmbly-CSharp B ) _ -_f % ConzoleMessage -ﬁﬁ?hsurt:;_
1 using System.Collections;

using System.Collections.Generic;

saunag vy

3 using UnityEngine;
Yy
L B public class ConsoleMessage : MonoBehaviour
B
7 public int integer_number = 111;
-4 private float real_number = 333, 5¢;
aQ
18 // Start is called before the first frame update
11 void Start()
12 {
13 Debug.Log("UNITY"]);
1y print("This is my first message");
18 Debug.Log(integer_number);
17 Debug.Log(real_number);
18
19 }
20
21 // Update is called ence per frame
22 void Update()
23 i
24
25 }
26 }

Now, save and return to Unity and run Play Mode. If you pay attention, you can see that the publicly
defined variable has become accessible to outsiders in the Inspector. It is also possible to enter a
new value in this field.
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A character (string) variable can also be combined with numerical expressions and displayed on the
screen. The + operator used here is not only for arithmetic addition but also for using two values
together.

n - % ConsaleMessage [ Rasran
1 using System.Collections; S S
2 using System.Collections.Generic;

3 using UnityEngine;
4
mr 5 public class ConsoleMessage : MonoBehaviour
6
7 public int integer_number = 111;
8 i =
g public string message = "My number is ";
i@
11 // Start is called before the first frame update
12 void Start()
13 i
14 Debug. Log("UNITY");
15 print("This is my first message");
16 H
17 | Debug.Log(integer_number);
18 | Debug.Log(real_number};
19 |
204" i | print(nessage(+)integer_number);| |
21
22 }
23
24 // Update is called once per frame
25 void Update()
26 {
27 !
28 || 1
29 }
i)
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Let's give an example of arithmetic operations. Here, we define a variable in the Start method
(function) and assign the sum of the values of the two previously defined variables.

ee.y ]

o G

“using System.Collections;
2 using System.Collections.Generic;
3 using UnityEngine;

wt 5 public class ConsoleMessage : MonoBahaviour
7 public int integer_number = 111;
8 private float real_number = 333, 5f;

public string message = "My number is “;

/{ Start is called before the first frame update
void start()

3
y i Debug.lLog("UNITY");
5 | print(*This is my first message");

Debug.Log({integer_number]);
18 Debug. Log{real_number};

28 [ print(message + integer_number);

float susmation = integer_number + real_number;

orint{summation);

// Update is called once per frams
void Update(]

4.5.Methods/Functions

Apart from the Start() and Update() methods (functions), we can also develop our methods. In these
function blocks, which have characteristics such as type, name, and parentheses, pre-definitions such
as public, private, and type definitions such as int, float, and void can be made.

In order to call and use the created methods in the program flow, it is sufficient to write their names.
A void-type method is not expected to return a value when it returns to the line it was called. It is not
necessary to transfer data to these types of methods. However, in methods with a type such as int or
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float, it is expected to produce a value of this type when it returns to the line it was called. In
addition, there is a value transfer for the method to be processed.

Now, remove some lines from the same project and focus on this issue. Leave only the integer
variable in the variable definition. Create a void add() method inside the Start() method.
integer_number variable value is transferred to this method. In the method definition line, a local
variable called int tam_number is defined to hold this transferred value. tam_number value is directly
equivalent to integer_number, i.e. 111. After defining another variable named int plus in the method,
the integer_value + 5000 operation is performed for the value assignment. The result, 5111, is
printed on the console.

tnsletiesagecs -+ < [
i Assembly-CShan -:| %2 ConsoleMessage -”E‘ﬂS\am:-

using System.Collections;

using System.Collections.Generic;

using UnityEngine;

£owop

=

5 public class ConsoleMessage : MonoBehaviour
6

7 | public int integer_number = 111; |
B

9 // start is called before the first frame update
10 void Start()

11 H

124"

13

14

15

10

17

18 print(plus);

19 ]

20 ||

22 | // Update is called once per frame

23 void Update()

24 {

25

27 }

If the add() function had been int add() instead of void, the same result would have been obtained.
However, the int add() function was expected to return a value with the return command.
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ComoleMessage.cs +
5] Assembly-Charp

| % ConsuleMessage « | B starty

1 using System.Collections;

2 using System.Collections.Generic;
using UnityEngine;

= public class ConsoleMessage : MonoBehaviour

{

public int integer_number = 111; |

// start is called before the first frame update
18 void Start()

11 d

12&" | int rakam = toplama(integer_number)|;
13 | print(rakam);

14 | 3

intltoplama(int tam_number)l

int plus = tam_number + 5008;
return plus;

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

}

=)
o

%]

@2

We can achieve the same result by performing more variables and operations. The basis of object-
oriented programming logic is to create modular program parts. Complex integrated and iterative
software provides great savings from repeating the same operations over and over again.

4.6.Arithmetical Operators

Arithmetic operators are used for mathematical operations. These are basically four operations and
some additional special operators:

Operator | Function Example C# code

+ addition X=X+y; = X+=y;

- subtraction w=w-g; = W-=q,

* multiplication c=c*(ath); = c*= (atb);
/ division (quotient) d=d/5; = d/=5;

++ add 1 Xx++; = x=x+1; = x+=1;
- decrease 1 x-—-; = Xx=xX-1; = x-=1;
% mod operator (remainder) z=10%3 (remainder 1)

Also, some commonly used C# Mathf class methods are listed:
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Function Math Meaning Example C# code
function
Sqrt(x) Vx Square Root y=Mathf.Sqrt(x);
Abs(x) [x]| Absolute Value z=Mathf.Abs(x+y);
Pow(x,y) xY Power w=Mathf.Pow(x,y);
Tan(x) tan(x) Tangent angle=MathfTan(x*(Mathf.Pi/180)); // radian<>degree
Atan(x) arctan(x) Arc Tangent val=Atan(angle*(180/Mathf.Pi)); // radian<>degree

Let's re-arrange the C# codes of our project in Visual Studio. Here, the square root of 9, the absolute

value of -5, the 2nd power of 4 (square of 4), the tangent of 45, and the arc tangent of 1 are

calculated. In the C# programming language, angles are in radians. If we want to work in degrees, we

need to convert from radians to degrees and from degrees to radians.

using System.Collections;

using System.Collections.Generic;
using UnityEngine;

public class ConsoleMessage : MonoBehaviour
f
| float numberl = 4f, number2 = 2f;
float number3 = uU5.8F;
float numberd = 9f;
float number5 = —5f;
// Start is called before the first frame update
void start()
i
| ! double x = Mathf.Sqrt({numberd); Debug.lLog(x];
.| | double y = Mathf.Abs(numberS5); Debug.log(y);
f i | double p = Mathf.Pow(numberl, number2); Debug.Log(p);
; ! | double ang = Mathf.Tan(number3 = (Mathf.PI / 180)); Debug.Log(ang);
i double val=Mathf.Atan(1)*(180/Mathf.PI); Debug.Log(val);
}
| // Update is called once per frame
void Update()
{
I 4
E

*Yaklagik: approximately
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4.7. Conditional Statements and if statements

In some cases, operations may or may not be done in the program flow. We need to reflect these in
the codes with conditional statements.

if(condition)

{-..}

In the general template, we can write as follows: if the condition in the parentheses is met (true), the
part inside the if block is executed. Otherwise (false), these lines will not be executed.

It is necessary to make comparisons in conditional sentences. Relational operators are used for this
purpose:

> greater if(a>b)

>= greater or equal if(x>=y*z)

< smaller if(alfa<90)

<= less or equal if(u+w<=p/q)

== equal if(b==c*c)

I= not equal if(b*b-4*a*c 1= 0)

Now, add sample if statements to the previous program and see the results:

5 Azcemily-Csharp -ﬁ 5 ConzoleMessage =1l Tastart()

1 using System.Collections;
2 using System.Collections.Generic;
3 using UnityEngine;
1
&r 5 public class ConsoleMessage : MonoBehaviour
6 1
T ' float numberl = 4f, number2 = 2f;
8 float number3 = 45.0F;
9 float numberd = 9f;
10 float number5 = -5f;
12 // Start is called before the first frame update
13 ! void Start()
14 o
15 E double x = Mathf.Sgrt(numbery); Debug.Log(x);
16 : double y = Mathf.Abs(numbers); Debug.lLog(y);
17 ! double p = Mathf.Pow(numberl, number2); Debug.Log(p);
13 ! double ang = Mathf.Tan(number3 * (Mathf.PI / 18€)); Debug.Log{ang);
19 i double val=Mathf.Atan(1)*(188/Mathf.PI); Debug.Log(val);
20 |
21 | if(x<y) { double z= x+y; Debug.Log(z); }
22 ! if(p>=y) { double g = p * y; Debug.Log(q); }
239]|| if(ang==1) { Debug.Log("Tan"+number3+" = "+ang); }
24
25 '
26 I i // Update is called once per frame
27 | void Update()
2 O |
29 b
30 |
31 }
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In cases where there are multiple conditions, it is necessary to use logical operators to connect these
conditions:

Operator Meaning Example C# code
&& and if (a+b >= c+d && a*a<(c/d)) {... }
| or if( b*b-4*a*c >0 | | atb+c<d*e){... }
! not if ('a) {...} // converted to true>false and false>true

Let's add an if statement to the project code that connects three conditions with && and see that a
message is sent to the console because all of them are true.

ConsoleMet New Project (Ctri«ShiftsN)

|83 Assembly-Cstarp -J %3 ConsoleMessage “f st
1 using System.Collections;
2 using System.Collections.Generic;
3 using UnityEngine;
u
@t 5 public class ConsoleMessage : MonoBehaviour
6
7 float numberl = 4f, number2 = 2f;
8 float number3 = 45.0f;
9 float numberd = 9f;
10 float numberS = -5f;
11 H
12 i // Start is called before the first frame update
13 ; void Start()
14 T
15 ! ! double x = Mathf.Sqrt(numbery); Debug.Log(x);
16 : i double y = Mathf.Abs(number5); Debug.Log(y);
17 { ! double p = Mathf.Pow(numberl, number2); Debug.Log(p);
18 H : double ang = Mathf.Tan(number3 * (Mathf.PI / 180)); Debug.Log(ang);
19 : j double val=Mathf.Atan(1)*(180/Mathf.PI); Debug.Log(val);
20 H !
21 § : if(x<y) { double z= x+y; Debug.Log(z); }
22 i i if(p>=y) { double q = p * y; Debug.Log(q); }
23 g i if(ang==1) { Debug.Log("Tan"+number3+" = “+ang); }
24 ! !
259 ) | ! | if (x <y & p > y & ang < x * y) Debug.Log("ALL CONDITIONS ARE CORRECT") ;
26 I
27 :
28 ||: // Update is called once per frame
29 i void Update()
30 i {
31 !
32 T |
33 1
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For the expressions connected with && to be true, all of them must be true. For only one of the
conditions associated with | | to be true, it is enough for the true result to come out of the
parenthesis and for the operation (block) connected to the if statement to be executed.

The code information is provided below in text form that allows copy/paste.

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

public class ConsoleMessage : MonoBehaviour
{

float numberl = 4f, number2 = 2f;

float number3 = 45.0f;

float number4 = 9f;

float number5 = -5f;

// Start is called before the first frame update
void Start()
{
double x = Mathf.Sgrt(number4); Debug.Log(x);
double y = Mathf.Abs(number5); Debug.Log(y);
double p = Mathf.Pow(numberl, number2); Debug.Log(p);
double ang = Mathf.Tan(number3 * (Mathf.PI / 180)); Debug.Log(ang);
double val=Mathf.Atan(1)*(180/Mathf.Pl); Debug.Log(val);

if(x<y) { double z= x+y; Debug.Log(z); }

if(p>=y) { double g = p * y; Debug.Log(q); }

if(ang==1) { Debug.Log("Tan"+number3+" = "+ang); }

if(x<y&& p>y&&ang<x*y)Debug.Log("ALL CONDITIONS ARE TRUE");
// Update is called once per frame

void Update()
{

}
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4.8.Array

They are variables that can carry more than one data and have space made available for them in
memory. Many similar data in accordance with the matrix structure are addressed and processed
with index values within the group they belong to.

An array variable can be one or more dimensions. To allocate space in memory, there is a difference
between square brackets [ ] in the definition sentence and a field size assignment with the new
command.

int[] say;
say= new int[5];

In the example, instead of the variable named say having a single value, it is specified as int say; and
it is an array as int[] say; and then five integers are allocated in memory. The values in an array
structure connected to the same variable name are separated from each other according to their
addresses/index numbers in the array. Although this index sequence number is from 1 to 5 in normal
mathematical matrices, the index number starts from 0 in C#. Therefore, the sequence numbers will
be between 0-4.

The following example shows which sequence number element of the say variable the value
assignment is made to.

say[0]=3;

Here, the index value is 0. Its mathematical equivalent is the 1st row.
If we want to print to the console, it will be written in a similar way as
Debug.Log(say[0]);

If the public property is given when defining the say variable, it can be accessed from the editor, size
assighnment and even element data entry can be done from here.

& Assembly-CSharp 'Iﬁ '@Consclel‘ﬂas&ge .l
1 using System.Collections;
2 using System.Collections.Generic;

using UnityEngine;

£ W

&t 5 public class ConsoleMessage : MonoBehaviour
6
7 1 |public int[] say; |
=}
9 // Start is called before the first frame update
10 void Start()
11 {
12 | |
13 | }
14
15 // Update is called once per frame
16 void Update()
17 i
18 i
19 | ]
20 1
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Here, both the number of elements of the say variable can be determined, and subsequently, data
can be entered into the field that will be opened as many times as the number of elements
determined.

For example, the number 5 was entered, and as a result, space was opened for 5 elements from the
index value 0 to 4, and the initial value 0 was assigned to all of them.

Layer Detault

4.9 List Variables

List variables have similar properties to array variables. However, it is not necessary to enter the
matrix size (number of array elements) at the beginning. It is a structure that creates space for itself
in memory as data is entered. The number of elements can increase and decrease. They are not
fixed-sized like arrays but have a dynamic structure.

When making a definition, memory is created with the list declaration and new command.
List <int> rakam;

rakam= new List<>();
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here, the variable type is declared.

rakam.Add(10);

rakam.Add(20);

Add command is used to transfer data, and both spaces are made available in memory and data is
assigned, respectively. The array structure and indexing method are the same. If we want to get
output,

i
FlAsembly-Cshorg - - % ConsaleMessage - B Update)
1 using System.Collections;
2 using System.Collections.Generic;
3 using UnityEngine;
]
= 5 public class ConsoleMessage : MonoBehaviour
& {
7 | ublic int[] say:
8 { I List<int> rakam; I
g i
18 1 // Start is called before the first frame update
11 | void Start()
12 || 4
13 | rakam= new List<int>();
14 ! rakam.Add(18); Debug.Log(rakam[8]);
15 ! rakam.Add(20): Debug.lLog(rakam[1]);
16 ok
17 !
18 ! // Update is called once per frame
19 i void Update()
26 |
2 || 3
23 }

digit.Count and count.Length commands can be used to determine the number of elements in the
list and array.
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comalctiesagecx = < [ EEEEEEE————
[ Assembly-Churp |8 Consrlebessage | B

1 using System.Collections;

2 using System.Collections.Generic;
3 |using UnityEngine;

®r public class ConsoleMessage : MonoBehaviour

5
3
7 | int[] say;
8 | List<int> rakam;
g
// Start is called before the first frame update
void Start()
i
| say=new int[5];
14 | rakam= new List<int>();

15 rakam.Add(10); Debug.Log(rakam[e]);

16 ! rakam.Add(20); Debug.Log(rakam[1]);

17 Debug.Log("Dizi eleman sayisi= " + say.Length);
8 Debug.Log("Dizi eleman sayisi= " + rakam.Count);
J }

2 // Update is called once per frame

22 void Update()

23 .

25 i }

2¢ I3

To remove an element from a list,

rakam.Remove(assigned value);
or

rakam.RemoveAt(index number);
can be used.

After the deletion process, the index order of the elements after the removed element is re-
determined and the sequence number is updated.

Let's make an example where for structure we saw in the previous part of our topic loops between 0-
4 5 times, and the int i variable controlling the loop will be assigned a value that is 100 times larger.
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ConspleMessage.ce o 20
ET Asembly-CSharp

onsoleheszage - ‘]Pi;.,sram]

4 I //using UnityEngine.Random;
at 6 public class ConsoleMessage : MonoBehaviour
7 {
a | £ als
9
18
11
12 // Start is called before the first frame update
13 void Start()
14 {
15 | '
16 | say=new int[5];
17 ! ; | rakam= new List<int=(); |
18 |
19 i | for (int i = 8; i < 5; i++)
20 || il L
2% i rakam.Add(i*100); // Value assignment
22 ! | Debug.Log(rakam[i]); // Writing on the console
23 || 11}
24 T
25 :
26 | // Update is called once per frame
27 void Update()
28 {
29
38 ¥
31

Another important loop structure that can be used with arrays and lists is foreach. A variable of the
same type that can be used in our array or list is defined. The general template for our example is
stated as follows:

foreach (int val in rakam)

If we reflect it on our code lines,

Cenu_leMesﬁgm a3 — _ — _
|55 Assernbly-Coharp I%ac — A

u | //using UnityEngine.Randem;

[} 6 public class ConsoleMessage : MonoBehaviour
7
8 List<int> rakam;
9
18 /{ Start is called before the first frame update
11 void Start()
12 {
13 | rakam= new List<int>();
14
15 |- for (int i = 8; i « 5; i++)
16

17 { rakam.add(ix100);
18 || H

foreach(int val in rakam)

pebug.Log("rakam= "+val);

H

26 || // Update is called once per frame
27 void Update()

28

29

3 | 3

31 }
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bool type variables can only take two values, true and false. Let's give an example with codes.

ConssleMenenes > [

B Aaawmbhy-CHharp B T = | Ty Shart [}

4 | //using UnityEngine.Random;
5
®r [ public class ConsoleMessage : MonoBehaviour
" 5
8 List<int> rakam;
ai:]
11 // Start is called before the first frame update
12« void Start()
3 i
14 rakan= new List<int=();
15
16 for (int i = @; i< §; i++)
7 N
18 | rakam.Add(ix160);
19 1
20 1| if (rakam.Count > 3} { durum = true; }
21 | else { durum = false; }
22 Debug.Log{"Durum= "+durum};
23 i
s || [/ update is called once per frame
26 void Update()
27 i
23 }
38 i

4.10.Basic C# Coding for Unity

In the following parts of our topic, let's see the basic and frequently used information about Unity
objects and applications in C#. For this, let's start a new project. In the preparation phase, let's add a
Plane and a Cube to our scene.
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Let's change the name of the Cube object to Box.

Fie bat fuwi GameChiss  Compamnt Seaick Widew oy

Let's create a new Tag named 3DGroup for our Box object and assign it.

The principle of matrix indexing starting from 0 is also seen here in the listing of the 3DGroup tag as
Tag 0.
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Similarly, let's add a Sphere and a Capsule to our scene. Let's name them Ball and 3DOval,
respectively, and let's name their Tag 3DGroup.

Let's see the Name and Tag information of our objects as a diagram. Names are seen as individual,
and Tag information is seen as a common group name.

Name: Box

Name: Ball Name: 3DOval

Tag: 3DGroup
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As you can see, the names of the three objects in our scene are different, and their labels are the
same. Name and Tag are two different properties used to access the objects in the scene. Name can
be used as an individual assignment for each object. However, let's remember that the same names
can be given to different objects. Tag is generally labeled for grouping purposes.

In an application, for example, we may want to destroy each object based on its name, or we may
want to destroy objects that are members of a group collectively. In such cases, we will need to
access the Name or Tag information.

4.11.0bject and Component Access

We need to access the object we want to process with code and the Component information in the
Inspector section. Hierarchically, we need to access the object first and then the Component section.

For example, we want to access the MeshRenderer component (Component) of an object. Below is
the access coding for two different situations.

In the first case, there is a C# file linked to the object. That is, the code file has already accessed the
object to be accessed.

gameObject.GetComponent<MeshRenderer>(); or in shorter writing,
GetComponent<MeshRenderer>();

We can access the MeshRenderer property of the object with command.

In the second case, we want to access the MeshRenderer component (Component) of a different
object in the scene that our code is not bound to. When the code file is not bound to this object, we
will need a more detailed description. At this point, we can use the Name property of the object.

GetObject.Find(“Box”).GetComponent<MeshRenderer>();

If we want to access all three objects, we can write our code using the common group Tag.

GetObject.FindWithTag(“3DGroup”).GetComponent<MeshRenderer>();

GetObject.FindGameObjectWithTag(“3DGroup”).GetComponent<MeshRenderer>();

Now, we can use this basic information in our Unity project. Let's create a C# Script to connect to our
Cube object named Box and open it in Visual Studio (here, the file is named BoxCode.cs). Let's make it
connected to our Cube (Box) object.
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MeshRenderer Component contains settings related to the visibility of the object. The check box in
the Inspector>MeshRenderer window of our object named Box shows whether this feature is active
(true) or passive (false). Since it is currently active, the object is visible, and the box is ticked.

Let's make this object invisible. Unchecking the box means assigning the bool value called enabled
for MeshRenderer to false as the code equivalent.

GetComponent<MeshRenderer>().enabled=false;

Let's write this line in Visual Studio, save it and run it in Unity Play Mode.
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axcose.cs = < |
& Assembly-CSharp vﬁ%ﬁoxtode
1 -using System.Collections;
2 using System.Collections.Generic;
3 |using UnityEngine;
i
&r 5 vpublic class BoxCode : MonoBehaviour
6 {
7 : // Start is called before the first frame update
8 | void Start()
9 %
1067 | | ! | GetComponent<MeshRenderer>().enabled = false;
1y @
12 ;
13 i // Update is called once per frame
14 'i void Update()
15 ‘ P
16 ||
1w [ @
18 }

As can be seen, the MeshRenderer check box became unchecked, and the Box became invisible on
the Game screen.

At this stage, let's access another object from our code file that it is not connected to and make it
invisible. We can use the information we saw earlier to reach the Sphere object, which we named
Ball.

GameObject. Find(“Ball”).GetComponent<MeshRenderer>().enabled=false;
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Here, we first access the object named Ball with GameObject.Find(“Ball”’) and the MeshRenderer
active/passive property with GetComponent<MeshRenderer>().enabled. We set it equal to false to
make it invisible.

e I EE——

[P mcode -J Sty -|

using System.Collections:
2 using System.Collections.Generic;
3 using UnityEngine;

wr 5 public class BoxCode : MonoBehaviour
6
? | // Start is called before the first frame update
] i wedd Start{)
5 {
18 ! GetConponent<feshRenderer>() .enabled = false; ->Box
117] || | | GameObject.Find(®Ball"].GetComponent<MashRenderer>().enabled = false; > Ball
1 E o

1y i J/ Update is called once per frame
void Update()
{

}

If we want to make all objects with 3DGroup tags invisible, we can use our array variable and foreach
information since there is more than one object. Firstly,

GameObject[] objects;

Let's create an object matrix with a definition.

objects=GameObject.FindGameObjectWithTag(“3DGroup”);

Let's include all objects tagged with 3DGroup in the array with the coding,
foreach(GameObject obj in objects)

{ obj.GetComponent<MeshRenderer>().enabled=false;

}
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Let's uncheck the MeshRenderer property of the objects in the matrix with the conversion. Now,
let's turn it into a script in Visual Studio.

5 Assemnbly-Coham ﬂ “glexCode -i’?BQ.mr. .

using System.Cellections;

2 using System.Collections.Generic;
3 using UnityEngine;
u
mr 5 public class BoxCode : MonoBshaviour
&
7 I GameObject[] objects; I
a8
g // Start is called before the first frame update
16 void Start()
11 1
12
13 | objects=GameObject . FindGaneObjectsWithTag("30Group"); I
14
15 foreach(GameObject obj in objects)
16 t
17 | obj.GetComponent<MeshRenderer>().enabled = false;|
18 }
19 }
20
il // Update is called once per frame
22 void Update()
23
a4
25 i
26 |

We can see that since the Tag value of the other three objects in our scene, except Plane, is
3DGroup, they all become invisible.

Let's do the same process with the for-loop pattern to reinforce our knowledge about array
variables. For this, use the foreach block,

let's make a comment line by placing it between /* .... */ and disable it. Then, create a for loop block
that will loop between 0 and objects.Length.
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Baxtodec = I —
] Ascaminly-CShas -ﬂ i BewCods -i-&’hsuﬂr_l

using System.Collections;

4

2 using System.Collections.Generic;
3 using UnityEngine;
y
5

mr public class BoxCode : MonecBehaviour

7 GameObject[] objects;

El // Start is called before the first frame update

18 void Start()

13 | objects=GameObject.FindGameObjectsWithTag("30Eroup");

15 /* foreach(GameObject obj in objects)
T |

17 ! obj.GetComponent<MeshRenderer={] enabled = false;

18 L

19 i

28 i| forlint i = @; i < objects.Length; i++)
21 o

22 i | ebjects[i].GetCompenent<MeshRenderer>().enabled = false;
23 1|}

24 ¥

25

6 // Update is called once per frame

27 void Update()

28 i

29

38 | }

=i b

4.12.Collision/Interaction of Objects in Unity — On Collision

In this section, let's try to answer the question of how objects can collide or interact with each other
in our applications using code.

First, the Inspector content of our objects that will interact should contain Collider and Rigidbody
components. Collider means collider, and Rigidbody means a physical, rigid body that also has
gravity. Normally, the Collider property of cube, sphere and similar objects that we add with
Create>3DObject is assigned depending on the shape. Box Collider is also added while creating our
object named Box. Sphere Collider is directly assigned to the object named Ball, and Capsule Collider
is directly assigned to the object named 3DOval. A collider can be thought of as a wireframe
surrounding an object. If we want to change its shape, we can edit its borders, enlarge or reduce it

with the button E

Let's add Inspector>Add Component>RigidBody to our Box, Ball and 3DOval objects.
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Collisions can be in the form of a hard collision (Collider) and a soft collision (Trigger). For the type of
interaction between a person entering the water and the water, the Is Trigger 0 box must be
selected.

Collision control functions/methods, included in the C# Unity Engine library.
OnCollisionEnter()
OnCollisionExit()

OnCollisionStay()

OnCollisionEnter() works once when first contacted. OnCollisionExit() works once when the collision
is over. OnCollisionStay() runs continuously during the collision.

Let's start the application in our Project and write the collision script file. Since we don't need the
Start() and Update() methods in these operations, we can delete them. Instead, let's write three
methods that control the collision and let's write our message with the Debug.Log command to
declare the stage where the collision occurred. The system assigns a collision variable in the
parentheses of the OnCollisionXYZ() methods. The information about the object that was hit is
stored in this parameter. It is possible to change the name of the variable if we want.

Translation:
SIMDI CARPTI (Now collided)
CARPISMA BITTI (Collision ended)
CARPISIYOR... (Now colliding)
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O Fle Edr View Gt Project Buld Debug Tet Anahme Took  Extencions  Window Helb | 8 Sewchi-  CoUnityl

i@ fE e E B2 o] Debug | Amy Py = | W Attach to Linity = [> -am;r@gm;:am =
53 Assernbby-Coharp ] % BosCode -J| B Ontallsiansteyi Collision colfison)
1 using System.Collections;
2 using System.Collections.Generic;
3 using UnityEngine;
4
Bt 5 public class BoxCode : MonoBehaviour
7 private void OnCollisionEnter(Collision collision)
8
a | i| ! Debug.Leg(" SIMDI CARPTI ");
18 H
11 I
12 H private void OnCollisionExit(Collision collision)
i3 |
14 | 1 Debug.Leg(" cARPISMA BITTT ");
15 ]
16 '
17 { private void OnCollisionStay(Collision collision)
18
19| || | Debug.Log(" CARPISIVOR...| ");
28 Lt
21 i

In Play mode, let's drag the capsule to our cube object, crash it and release it. The impact will knock
over the capsule with physical properties. In the meantime, messages will appear in the Console
window indicating that the collision has occurred, is ongoing and has finished.

-

[-N-N-¥-¥-§-F

If we want the capsule to tip over, click the X, Y and Z check boxes under
RigidBody>Constraints>Freeze Rotation.
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Rigidbody

Let's also see the soft collision. For this, make a small change in the code lines. With the same logic,
place the OnTriggerEnter(), OnTriggerExit() and OnTriggerStay() methods and the relevant
Debug.Log() messages.

| BasCoda.ce® & %
B3 Assembiy-Ciharp 1 - [ Baecoae - BaOnTigge EreenCotices caliion|
i1 using System.Collections;
2 using System.Collections.Generic;
3 using UnityEngine;
Il
Ll 5 | public class BoxCode : MonoBehaviour
o
7 private void OnCollisicnEnter{Collision collisicn)
8 Debug.Log(" SIMDI CARPTI ");
] }
18
11 private woid OnCollisienExit{Collision collision)
12 i Debug.Log(" CARPISMA BITTI *):
13 H
14
15 private void OnCollisionStay(Collision collision)
16 { Debug.Log(" CARPISIYOR... ")
17 1
18 " o PrrTTT—
190" private void O erEnter(Collider collision) .
26 { Debug,Log(® SIMDI YUMUSAK CARPTT "): Translation:
21 } SIMDI CARPTI (Now collided)
22 ..
23 private void OnTriggerExit(Collider collision) CARPISMA BITTI (CO/IISIOH ended)
24 { Debug.Log(" YUMUSAK CARPISMA BITTI "); CARPISIYOR... (Now colliding)
2 i ! SIMDI YUMUSAK CARPTI (Now collided gently)
27 private void OnTriggerStay(Collider collision) YUMUSAK CARPIYOR (Colling gently)
28 { Debug.Log(" YUMUSAK CARPISIYOR... "};
29 H
ECIN

Notice that in the OnTrigger commands, the variable definition in parentheses is Collider.

When we run it in Play Mode like this, we will still get the hard collision messages. In order to see the
result of the codes we added, we need to click the Is Trigger check box of at least one or two of the
objects that will collide. After this is done, the capsule that collides with the cube will give the soft
collision messages. It will also not fall over...
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We have stated that the variable that is automatically opened in our method carries information
about the collided object. To see it concretely, write the command

Debug.Log(collision.gameObject.name);

to the OnTriggerEnter() method.

Let's drag the cube into Unity again and collide it with the capsule. See the message in the Console.
Do not forget that the code file is connected to the cube, and the 3DOval information, which is the
object it collides with, comes to the Collider collision variable in the method.

BoxCodexs =

5 Assembly-CSharp S EeeCese -] EaOnliggerknter Colider collision)
T using System.Collections;
2 using System.Collections.Generic;
3 using UnityEngine;
]
ol 5 public class BoxCode : MonoBehaviour
6 {
7 private void OnTriggerEnter{Collider collisien)
8 .’
9 | Debug.lLog(collision.gameObject . name) ;
16
11
12 }

If we can reach the hit object, we can also perform operations on it; for example, we can make it
invisible.

collision.gameObject.GetComponent<MeshRenderer>().enabled = false;
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In this command, the gameObject to which the collision variable defined in parentheses is bound is
made inactive and becomes invisible.

B9 Assembly-CSharp -1 %2 BoxCode - #a CnTnggerErter Coflider
1 using System.Collections;
2 iusing System.Collections.Generic;
3 |using UnityEngine;
]

Er 5 |pub1ic class BoxCode : MonoBehaviour

6 i
7 private void OnTriggerEnter(Collider collision)
8
g Debug.Log(collision.gameObject.name);
10 i collision.gameObject.GetComponent<MeshRenderer>().enabled = false;
11 }
12 I
13 }
14

Gomebject _ Compenent

As a result, we understand through a message that it touches the capsule, and we can see that the
MeshRenderer part of the capsule named 3DOval is invisible because it is unchecked.

If we want to make an object with a certain name invisible, we need to make a conditional
statement. Do this application on the sphere named Ball.

if(collision.gameObject.name=="Ball”)

{

collision.gameObject.GetComponent<MeshRenderer>().enabled = false;

}
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Now, transfer it to a C# script file.

Bencodecs - < |

E Assembly-CSharp -3 BoxCode - || 85 OnTriggerE nterCollider collisior
using System.Collections;

[

2 using System.Collections.Generic;
3 |using UnityEngine;
y
Br 5 public class BoxCode : MonoBehaviour
6 |{
7 ! private wvoid OnTriggerEnter{Collider collisien)
g | {
] ‘; ! .gameObject .name);
10 | if (collision.gameObject.name == "Ball")
11 ! l
12 ! collision.gameObject.GetComponent<MeshRenderer>().enabled = false;
13S0 LA
14 .
15 ||
16 }
17

Here, when we touched the cube to our Ball object, it both gave a message and destroyed it.
However, when we touched the cube to the capsule a few times, it only showed a message but did
not destroy it.

4.13.Adding Gestures with Mouse and Keyboard

In the applications, it is a basic need for the user to enter data with the mouse and keyboard.

Considering the dynamics of the movement in the application process, it is understood that it should
be used in the Update() method.
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It is common practice to detect whether a keystroke has been made on the mouse or keyboard in
Unity and to control it with if statements to react to it.

Frequently used methods for keyboard buttons:

Input.GetKey (KeyCode.button);

Input.GetKeyDown(KeyCode.button);

Input.GetKeyUp(KeyCode.button);

for Mouse buttons:

Input.GetMouseButton(#index);

Input.GetMouseButtonDown(#index);

Input.GetMouseButtonUp(#index);

GetKey and GetMouse: works continuously
GetKeyDown and GetMouseDown: works once when pressed
GetKeyUp and GetMouseUp: works once when pressed

ttif the index value is 0, then left mouse button
#if the index value is 1 then right mouse button

We can write the first codes in our project.

For example, when the right arrow key on the keyboard is pressed, we can send a message to the
console to test that it is detected. For this,

if(Input.GetKeyDown(KeyCode.RightArrow) Translation:
{ Debug.Log(“ klavyenin sag tusuna basildi ”); }
if(Input.GetKeyUp(KeyCode.RightArrow)
{ Debug.Log(“ klavyenin sag tusundan cekildi ”’); } right-arrow key is pressed

klavyenin sag ok tusuna basildi

Now, on Visual Studio:
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BowCoders =
5 Assembly-CSharp || %2 Box Cade e
1 ‘using System.Collections;

2 using System.Collections.Generic;
3 |using UnityEngine;
4
Er 5 public class BoxCode : MonoBehaviour
5 {
7 private void Update()
8 oo
9 i | | if(Input.GetKeyDown(KeyCode.RightArrow))
e [ i |f
11 | ; ! Debug.Log("klavyenin sag ok tusuna basildi"); Translation:
12 : . } klavyenin sag ok tusuna basildi
13 i | if (Input.GetKeyUp(HeyCode.RightArrow)) right-arrow key is pressed
ig | ' . g
159! : | Debug.Log("klavyenin sag ok ftusundan cekildi"); k!avyenln sag ok.tU§undan cekildi
1 | | 1 s right-arrow key is not pressed any more
7 (] 3
18 !
19 |3

If we add a third if statement as if(Input.GetKey(KeyCode.RightArrow)), it will give the message
Debug.Log(“keyboard right arrow key is being pressed”); (in English) if we press the right arrow key
(here, the screen message is given 352 times).

exoces -+ [ ——
1 Assembly-Csharp o . -1 %2 8oxCode - | Savpdatel
1 using System.Collections;
2 using System.Collections.Generic;
using UnityEngine;

=r 5 public class BoxCode : MonoBehaviour
6
 § private veid Update()
9 if(Input.GetKeyDown(KeyCode.RightArrow))
10 {
11 i Debug.Log("klavyenin sag ok tusuna basildi");
}
13 if (Input.GetKey(KeyCode.RightArrow)) .
14 H Translation:
15% i  Debug.Log("klavyenin sag ok tusuna basiliyor"); klavyenin sag ok tusuna basildi
16 } . P
if (Input.GetKeyUp(KeyCode.RightArrow)) rlght-arrow kEy Is preSSEd
8 { klavyenin sag ok tusundan gekildi
1 | | Debug.Log("klavyenin sag ok tusundan cekildi®); right-arrow key is not pressed any more
20
21 }
PER

Translation:

klavyenin sag ok tusuna basiliyor

right-arrow key is being pressed
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Let's do a similar process for the left mouse button. The left button code was expressed as 0. Add to
our codes to declare the moment the left button is pressed and released and during the pressing
process.

B -

7 tss=mbly- CSharm -E/";,Em-:ndr .E'?hljpuugc.
1 using System.Collections;
2 using System.Collections.Generic;
3 using UnityEngine;
4

ar 5 ~public class BoxCode : MonoBehaviour

6 f
7 | private void Update()
2 TR |
9 | if(Input.GetHeyDown(KeyCode.RightArrow))
18 i { Debug.Log("klavyenin sag ok tusuna basildi");
11 f
12 | if (Input.GetHey(KeyCode.RightArrow))
13 ! { Debug.lLog("klavyenin sag ok tusuna basiliyor");
O O }
15 ! if (Input.GetKeyUp(KeyCode.RightArrow))
16 [|! { Debug.Log("klavyenin sag ok tusundan cekildi");
17 i b
18 ||!
19 : if (Input.GetMouseButtonDown(6))
20 ! { Debug.Log("farenin sol tusuna basildi");
21 | } ion:
2 [ if (Input.GetMouseButtonup(@)) Trans}atlon. o
3 || { Debug.Log("farenin sol tusundan cekildi"); farenin sol tusuna basildi
24 || left button of the mouse is pressed
25 | if (Input.GetMouseButton(@)) farenin sol tusundan cekildi
26 11 ¥ ety Log(™raronie sl Sisuns Sastliyes®); left button of the mouse is not pressed
27 ! ¥
28 || 1}
29 !
30 }

¥

Q.
Q'

Q.
Q
Q.
Q.
Q.
b
Q.
Q:
Q.

4.14.Controlling and Moving Objects

It is possible to access all Component properties in the Inspector section of an object in the scene
with C# codes. Inspector>Transform properties contain the most basic parameters considered in
components. These are Position (x, y, x coordinates), Rotation (axial rotation anglesinx, y, z
directions) and Scale (scale values in x, y, z directions).
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To make changes in this area, the transform.Translate() function will be used. In addition, by
accessing the Rigidbody component, movement control can be provided with the velocity() and
AddForce() commands.

Movement according to the object's coordinates,

transform.Translate(x,y,z);

or according to the coordinates of the scene,

transform.Translate(x,y,z,Space.World);

we can do it with command templates.

For example,

with the transform.Translate(1,0,0); command, 1 unit forward movement is provided on the X axis.

When we write this command in the private void Update() method, the movement occurs in the X
direction if we press the key. However, the movement speed may differ depending on the
configuration of the computers. To solve this problem and to ensure that the movement speed is
equal on each computer, the axial movement unit is multiplied by the Time.deltaTime time value.

transform.Translate(1*Time.deltaTime,0,0);

Let's apply this information to the codes connected to the object named Box in our project. If we
press the right arrow key on the Play Mode Game screen, we will see that the Box object moves
forward on its own X-axis.
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ey |

Assembly-CSharp e B Code * | B Upctate(]
% Upd

1 using System.Collections;
2 using System.Collections.Generic;
3 using UnityEngine;
Yy
=t 5 public class BoxCode : MonoBehaviour
6 {
7 | private void Update() |
8 i
9 | if(Input.GetHey(KeyCode.RightArrow))
18 R
11% {  transform.Translate(l#Time.deltaTime 0,0);
12 .
13
14 }
15
16 }

For an upward movement, it is possible to write as

transform.Translate(0,1*Time.deltaTime,0);
for a downward movement, it is possible to write as

transform.Translate(0,-1*Time.deltaTime,0);

If we want to rotate the object, we must access the Inspector>Transform>Rotation parameter and
use the relevant command. Similar to the Position control, we can use the transform.Rotate(x,y,z);
and transform.Rotate(x,y,z,Space.World); template. For example, if we want it to rotate as long as
we press the right arrow key on the X-axis, we can write

transform.Rotate(1*Time.deltaTime,0,0);

However, since 1*Time.deltaTime will rotate very slowly, a value of 10*Time.deltaTime or higher
can be entered.
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o]
&1 Assembly-CSharp . E 43 BoxCode « | 2 Updat=l)
1 -using System.Collections;
2 |using System.Collections.Generic;
3 |using UnityEngine;
4
@r 5 public class BoxCode : MonoBehaviour
6 |{
7 i private void Update()
g8 _|I %
9 ! if(Input.GetKey(KeyCode.RightArrow))
10 i {
11 [ i I transform.Rotate(10*Time.deltaTime,0,0); I
12 . 3
13 i
14 .
15 |
16 |}

Window Help

For the Scale operation, it will be necessary to write a different code than the other command lines.
We can use an expression of the Vector3 variable type and enlarge our Box object in all directions as
long as the right arrow key is pressed.

transform.localScale += Vector3.one*Time.deltaTime;

For scaling in certain directions, try the terms forward, up, down, back, left, and right instead of one
in the expression Vector3.one*Time.deltaTime. We can set up the equation with the - sign to shrink.

transform.localScale -= Vector3.one*Time.deltaTime;
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4.15.Interacting and Animating with Rigidbody

Rigidbody is a physics component element. Let's continue our topic on Box, which is the object that
we connected to C# Script in the project. We added Inspector>Add Component>Rigidbody element
to our Cube object named Box. We will need to access this element (Component) with codes and
add GetComponent<Rigidbody>() and velocity function to animate it by giving it a speed value. It is
possible to set its speed with a multiplier value and Time.deltaTime.

GetComponent<Rigidbody>().velocity=Vector3.right*50*Time.deltaTime;

In order for this expression to take a 3D vector value with the term it is equal to, in the scene,

Vector3.right // 1 unit right on the X axis
Vector3.left // 1 unit left on the X axis
Vector3.up // 1 unit up on the Y axis
Vector3.down // 1 unit down on the Y axis
Vector3.forward // 1 unit forward on the Z axis
Vector3.back // 1 unit back on the Z axis

on its axis;

transform.right // X axis 1 unit right
transform.left // X axis 1 unit left
transform.up // Y axis 1 unit up
transform.down // Y axis 1 unit down
transform.forward // Z axis 1 unit forward
transform.back // Z axis 1 unit back

When we apply it to the script file, we can see the movement of the Box object when we press the
right arrow key. Here, we see that once we start the movement, it continues at a constant speed.

rcodecs < [ EEEEEE———
|55 Assembly-CShany ~H g Bowcode - | B Updatet)
1 using System.Collections;
using System.Collections.Generic;
using UnityEngine;

W

1 I using UnityEngine.UIElements;
5
wr [ public class BoxCode : MonoBehaviour
7 1
8 i private void Update()
o L
1e
11
12 | if{Input.GetHey(KeyCode.RightArrow))
13 ! i
14 |
1581 GetComponent<Rigidbody>().velocity = Vector3.right * 50 * Time.deltaTime;

15 || }

8 I}
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AddForce articulation can also be used to move with force application. Let's structure the command
to move the Box object up,

GetComponent<Rigidbody>().AddForce(transform.up*50*Time.deltaTime);

Roxcode.« < [
50 Accemily-Csharp -/ %5 BoxCode -I%Updateﬂ
using System.Collections;

using System.Collections.Generic;

using UnityEngine;

using UnityEngine.UIElements;

(=3

~public class BoxCode : MonoBehaviour

|i private void Update()

I

! | if(Input.GetKey(KeyCode RightArrow))

11 [ -

12 ! o

13 ! i ' GetComponent<Rigidbedy>() .AddForce(transform.up * 50 * Time.deltaTime);
14 S I

15 ||i 1

16 ||}
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File Edit Amets GemeObject Component Services Window Help

As long as we press the right arrow key, we see a movement that gradually accelerates and speeds
up.

4.16.Activating/Deactivating Objects (SetActive) and Destroying Objects
(Destroy)

We have seen that elements of objects such as Inspector>MeshRenderer can be active or passive. In
this section, let's see that the object itself can be made active or passive. An object can be made
completely active or passive by ticking the check box on the line with its name in the Inspector and
making it checked/unchecked. This is not a Component/element but the object itself.

e BAE oot GYMACRET COMGORMT SAICH o Hep
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When this box is deselected, the object is not deleted, but the object's visibility and all its
components become inactive.SetActive() is the control command used for this purpose.

The general form for making an object inactive is gameObject.SetActive(false); In the Play Mode
Game window, the Box object will be inactive and invisible.

soxcode.cs < |
] Assembly-CSharp vHaleuxCode

1 -using System.Collections;
2 using System.Collections.Generic;
3 using UnityEngine;
4 |using UnityEngine.UIElements;
5
chy 6 public class BoxCode : MonoBehaviour
7 |4
8 | private void Start()
9 i 1
18s°]|| | [ oameObject.setActive(false); |
11 %
12 ||}

In the case of SetActive(true), its visibility and all elements will be turned on.

Destroy() command is used to delete the object. Its general form is Destroy(object, time). If we write
Destroy(gameObiject); in the script file, the object to which the C# file is attached will be understood
as gameObject and the Box will be completely deleted along with the Hierarchy and Inspector
sections in Play Mode.
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Eaud=ss -+ > [T

] Assembly-CSharp JFgsortode [ T stany)
using System.Collections;

-

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

o I using UnityEngine.UIElements;

5

o] & public class BoxCode : MonoBehaviour

7

8 private void Start()

9 h
1e ! i | Destroy(gameObject);
11 3
12 }

Destroy(gameObject, 3.0f);

If we write as such, the deletion will take place after 3 seconds.

4.17.0bject Control with Mouse

It is possible to hold and drag objects onto the scene with the mouse. One of the most practical
methods for this is to write code for the objects to be controlled with the mouse.

Let's create a C# Script named MouseControl.cs under Assets>Scripts and open it in Visual Studio.

For the application, we can use the OnMouseDrag() method in the Unity library. For this, we will
calculate two Vector3-type variables. One will carry values for the coordinates of the mouse, and the
other will carry values for the coordinates of the object.

We will also define a float-type variable for the third coordinate assignment. Input.mousePosition.x
and Input.mouse.Position.y parameters can be used to transfer the x, y and z information of the
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mouse to the Vector3 type variable that determines the mouse position. We can enter a fixed value
for the z coordinate.

Vector3 mousePosition = new Vector3(Input.mousePosition.x, Input.mousePosition.y, posZ);

Vector3 objPosition=Camera.main.ScreenToWorldPoint(mousePosition);

Here, the vector variable mousePosition is defined, and the mouse position coordinates are
assigned.

The vector objPosition converts the mousePosition information from the screen to the WorldPoint
setting.

The screen is actually a 2-dimensional plane, and different perspective calculation methods can be
used for the third dimension. While there are short explanations in the codes within the scope of the
course, various written and visual details about their mathematical, geometric and trigonometric
infrastructure can be found on the web.

Finally, the transformation of the object to which these codes will be connected will be made.

transform.position = objPosition;

Let's code in Visual Studio.

MouscControles £ » JGTECT AN Hareket.cs
57 Aszembly-CShap -l s Mous=Contral -demom
1 using System.Collections;
2 using System.Collections.Generic;
3 using UnityEngine;
4
B 5 public class MouseControl : MenoBehaviour
6 {
7 1 private veid OnMouseDrag()
8 |1
9 i | float posZ = 10f;
18 ! Vector3 mousePosition = new Vector3(Input.mousePosition.x, Input.mousePosition.y, posZ);
11 i i Vector3 cbjPosition=Camera.main.ScreenToWorldPoint(mousePosition);
12 i ! transform.position = objPeosition;
13 i
14 1

We can connect the file we saved to all our objects (Box, 3DOval and Cylinder) in the scene.
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In Play mode, we can observe that we can hold all three objects with our mouse and drag them to
the desired direction and height and that those with physical materials and jumping features move in
this way.

4.18.Cloning Objects — Prefab and Instantiate

We may want to produce and duplicate objects with codes while the program is running. To do this,
we need to create a prefab copy of that object in the Assets section in the Hierarchy. This form is
called prefab.

Let's drag our Sphere object named Ball on the scene to the Assets section. See that the icon of the
Ball object changes, and a copy is created in the Assets section. This copy is a prefab Ball asset.
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If we drag the Ball asset into the Assets section to the scene over and over again, Balls with the same
properties will be created. Changing the property of one of them will affect all of them.

After the Ball prefab is obtained, we can delete the Ball object in the scene. Even if this object is
deleted from the Hierachy, we can drag as many clones as we want from Assets and add them to the
scene.

4.19.Adding Objects with Instantiate Coding — Spawn

Instantiate command is used to add, load and clone prefab assets with codes in the scene. This is
also called spawn (reproduction/egg laying).

Let's make an edit according to our new title in BoxCode.cs file and define a public GameObject
accessible in the editor. Here, the variable name is given as kure.
e |

!ﬁAw:mhl)‘-CSharp —E%Box(‘ode -i i Startl)
1 -using System.Collections;

2 using System.Collections.Generic;
3 using UnityEngine;
q ‘using UnityEngine.UIElements;
5
[ 6 public class BoxCode : MonoBehaviour
7 1
s ||! [public GameObject kure; |
9|1 ]
10 ! private void Start()
11 b
12 {
3 ji %
14 }
15
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With this change, a variable field named kure has appeared in the Inspector section of the Box object
because it is public. However, since a prefab object has not been connected yet, it is in the None
(Game Object) state.

Now, we can use the Instantiate() command in the code lines.

The general form of this command is,

Instantiate (object, coordinate(x,y,z), angle(x,y,z))

However, it only allows a prefab copy of the invisible Ball object that we deleted from the Hierarchy
with Instantiate(kure) to be added to the scene. kure in the Instantiate(kure) command is the kure

defined as public GameObject in the code file and connected to the box in the editor with the Ball
prefab.
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BoxCode.cs. -+ > |

5 Assembly-Csham - %t Boncode B
1 -using System.Collections;

2 using System.Collections.Generic;

3 using UnityEngine;

4 using UnityEngine.UIElements;

5

@ 6 public class BoxCode : MonoBehaviour
7
8
9
1e
11
129
13

! public GameObject kure;
|
w |3

private void Start()

| | GameObject newBalls = Instantiate(kure);

A clone of the Ball object is added to the scene with Play mode. This object appears in the Hierarchy
with the name Ball(Clone).

Now, let's write the Instantiate command in accordance with the wide format. Here, kure object (i.e.
Ball prefab) to Box, the identity function (i.e. its original rotation values) connected to the
Querternian command used to determine the position and angle we want to appear;
Quaternian.identity.
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ﬁf\i:embly-cs.harp -I‘i‘yéw‘tcds -]Q‘gitnrtn.
using System.Collections;

2 using System.Collections.Generic;
3 using UnityEngine;
] I using UnityEngine.UIElements;
13
= 6 public class BoxCode : MonoBehaviour
7 I
2 public GameObject hure;
9
8 - private void Start()
11 I
12 ! ! | GameObject newBalls = Instantiate(kure, new Vector3(-3f,0.6F, 0f), Quaternion.identity);
13 i}
14 i}

We have obtained a similar image to the previous one. However, our definition and parametric
modification capabilities have increased.

Now, specify the coordinate where the sphere will appear as (-3f, 6f, 0f). The Ball that appears above
will fall due to the Gravity effect in the Rigidbody.

sadedecs -+ [

5 Assembly-CSharp =l % BoxCode <[ @ustang

1 using System.Collections;

2 using System.Collections.Generic;

3 using UnityEngine;

4 I using UnityEngine.UIElements;

5

®t 6 ‘public class BoxCode : MonoBehaviour

7 {

8 public GameObject kure;

9 |
10 é private void Start()
11 i f
129 |1 | | GameObject newBalls = Instantiate(kure, new Vector3(-3f,6f,8f), Quaternion.identity);
13 :
14 }
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Let's make changes to the code to clone 3 Balls. For this purpose, let's create a for loop and make
them fall. With the expression new Vector3(-3f, 4f+i,0f) in the loop, each clone kure is made to
appear four units higher in the Y direction (vertical axis) by the value of the i variable. In this way, the
spheres (kure) are prevented from appearing at the same point.

ecetecs - < [ ——

57 Assembhy-Csharp -1 % BonCode [ @astato

1 using System.Collections;
2 using System.Collections.Generic;
3 using UnityEngine;
Y using UnityEngine.UIElements;
5

@ 6 public class BoxCode : MonoBehaviour
7 {
8 . public GameObject hure;
9
1e private veid Start()
1 {
12 ! for (int 1 = 9; i < 3; i++)
13 i
14 I 1 I GameDbject newBalls = Instantiate(kure, new Vector3(-3f 6 uf+i, @F), Quaternion.identity); I
15 |
16 ||: }
17 }
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Another scenario is that when any key is pressed the Ball prefab object is added to the scene.

BoxCode.cs & X

@Assemhff-f.sharp - L%Bm('Code -

1 using System.Collections;

2 using System.Collections.Generic;

3 using UnityEngine;

4 ‘using UnityEngine.UIElements;

5

Ich 6 public class BoxCode : MonoBehaviour

7 |1

8 ! public GameObject kure;

9 |
10 | private void Update()
11 |

12 |§ | if (Input.GetKeyUp(HeyCode.Space))
13 P
149 ]| | i | Instantiate(Kkure);| |
5 i | %
6 || 1}

17 ‘i
1 ¥

In its simplest form, as a result of these codes, each time the Space Bar is pressed, the Ball prefab is
added to the same coordinate. However, since it is a Rigidbody, they push each other upwards. In
the example run, the space bar was pressed four times.

98



However, if we want the Ball prefabs to fall from the top instead of pushing them from the bottom
to the top by keystrokes, we need to enter new Vector3 (x,y,z) coordinates of the point we want
them to fall from.

BoxCoders & X
L@':JAuembiy-CSharp - |2 BowC odle | Ty Update(]
‘using System.Collections;

1
2 using System.Collections.Generic;
3 using UnityEngine;
[ |using UnityEngine.UIElements;
5
@ 6 public class BoxCode : MonoBehaviour
7 |4
8 ; public GameObject kure;
9 :
10 ! private void Update()
1 |
12 | ! if (Input.GetKeyUp(KeyCode.Space))
13 R R |
14 ‘i i ! | Instantiate(kure, new Vector3(-3f,5f,@f), Quaternion.identity);
15 f{i | 1
16 N |
17 :
18 }

When we run the application, Ball prefabs start falling from the coordinate (-3f,5f,0f) depending on
the Space Bar keystroke. Also, notice that a Ball(Clone) is added to the Hierarchy with each
keystroke.

Since there is no physical jumping feature in the Ball prefab, the falling spheres (kure) pile up on top
of each other.
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For the Ball prefab, first add a Physic Material to the Assets section.

Folder

C#5Scnpt
n
Visual Scipting >
Shader 3y

Shades Yapiart Collection
Festing >
Playgzbles »

Asmermbly Defirition
Amernbly Defirstion Feference

TesthbashPra B
Text ¥

Create

Show in Explorer

e
e Scene Template
L Eariy Scene Template Pipelne
Capy Peih A= Tt iR
it Mixes
Irnpot Mew fsset Paterial
Impart Patkage H
Expost Package. Lens Flere
Find B 2 e Rener Texture
Gelect Dependencies Lightrnap Paramaters
Refrech e Lighting Sattings
Custom Rener Tecturs
Feimpert
A ke i
Reirnpart A1 mator Contioiler
Aenation
Animator Override Controller
Upiste ML Schema doeatar Mazk
Generate Lighting CirbShifteL Timeline

Open C# Project Signst

Wi in Impart Activity Windemw Finysic Matesizh

Freperies... R gl Skn

Then, adjust its bounciness settings.
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Run it in Play mode again. We can see that the balls bounce under the effect of the physics material,
and after a while, they move left and right and fall from the Plane.
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Alternatively, if we write
Instantiate(kure, new Vector3(-3f,5f,0f),Quaternion.identity); instead of
Instantiate(kure, transform.position, transform.rotation);

every time we press the key, the code will appear in the Transform position and rotation of the
sphere we are connected to. However, this will collide with the present sphere(s). Instead, we can
open an empty game object and connect the code file to it.

Using Lerp and eulerAgles in Movements
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Lerp literally means linear interpolation. It is generally used in Unity C# coding to provide accelerated
movement. Euler is the angular exponent value used in trigonometry, which forms the basis of
natural logarithms. It is used to define objects in terms of angles.

Let's create two cylinders, one large and one small, in our scene for the project that will rotate a
GameObject horizontally by 0, 90, 180 and 270 degrees with keystrokes. Place the smaller cylinder
on top of the larger one, as shown in the figure.

Now, create an empty GameObject object with Hierarchy>Create>Empty. This can be named
twinCylinder. Drag two cylinders to this object and create a parent-child relationship. Let's make
sure that all objects are in the center. If they are not, move them to the center (0, 0, 0) position with
Transform>Reset.

Add a new C# Script file to the Assets section. Drag the file named Hareket.cs to the twinCylinder
empty object and connect it.
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Since it will be a 3D vector movement, define a variable by resetting its initial value.

Vector3 vec = Vector3.zero;

As there will be rotation depending on the key, continuity is required. Therefore, write the codes in
the Update() method.

Since the rotation will be in the Inspector>Transform area, we can check/update the vector
direction/angle by assigning Vector3.Lerp to the eulerAngles function as follows.

transform.eulerAngles = Vector3.Lerp (transform.eulerAngles, vec, 0.1f);

Here, it has a template like Vector3.Lerp(from where, to where, in how much time). Because there
is transform.eulerAngles on both the left and right of the equation, it is understood that there will be
a change depending on the vec variable (y-axis) and not the value of this point. The speed of this
update is in float time type, and 0.1f is assigned here.

Now, specify what will happen when the W, A, S, and D keys are pressed and assign a value to our
vector variable vec.

if (Input.GetKeyDown(KeyCode.W))

{ vec = new Vector3 (0f, Of, 0Of); }

if (Input.GetKeyDown(KeyCode.D))

{ vec = new Vector3 (0f, 90f, 0f); }

if (Input.GetKeyDown(KeyCode.S))

{ vec = new Vector3 (0f, 180f, 0f); }

if (Input.GetKeyDown(KeyCode.A))

{ vec = new Vector3 (0f, 270f, 0f); }

The value of the vec variable is constantly updated in the Update() method. If a key is pressed, it is
returned to its new position.
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TS
5] Assernbly- Clhang = Hagka = By lipetatel)

1 using System.Collections;
2 using System,Collections,Generic;
3 using UnityEngine;

= 5 public class Hareket : MonoBehaviour
6 t
T | | Vector3 vec = Vector3.zero;
8 |
9 H // uUpdate is called once per frame
18 | wvodd Update()
i1 [
12 i | transforn.eulerfngles = Vector3.Lerp(transform,eulerAngles, vec, ©.1€);
13 -
14 {1 if(Input.GetHeyDown(KeyCode.W})
PN A |
16 { | wec =new Vector3(ef, ef, of);
17 | |
s |- | if (Input.GetHeyDown{HeyCode.D))
19 .
20 i | wec = new Vector3(of, 90, 8f);
21 |
22 | if (Input.GetHeyDown{HeyCode.5))
23 [ |
24 i | wee = new Vector3(BF, 188Ff, 8F);
25 |
26 I i\ if (Input.GetHeyDown{HeyCode.S))
27 [
284" | | wee = new Vector3(ef, 270f, 8f);
29
38 1]
31

Since the code file is connected to the parent twinCyliner, both cylinders in the child state will move
simultaneously.

The main purpose of using the Vector3.Lerp function is to soften the sharpness of movements and
provide a certain smoothness in turns.

Now, assign an alternative rotation script to our Box object and try this on Box. Position it up and
remove gravity. Reorganize the Motion.cs code as follows.
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eraketes = < [
&1 Assembly-CSharp -!dﬁHarehet ~I@‘ donmeHizi

1 using System.Collections;

2 using System.Collections.Generic;

3 using UnityEngine;

4 I_using UnityEngine.Android;

5

Bl 6 public class Hareket : MonoBehaviour

7 i

84 I ! public float donmeHizi = 5.0f;

9
18 // Update is called once per frame
11 void Update()
12 4
13 | ! Vector3 rot = transform.eulerAngles;
14 ; transform.rotation=Quaternion.Euler(rot.x, rot.y, rot.z+Time.deltaTime*donmeHizi);
B ¥
16 |}

Let's define the variable donmeHizi, which is a real and public number, and assign it a value like 5.0f.
Define the rot variable of type Vector3 in the Update method and assign the transform information
with the eulerAngles function.

In Play mode, it will be seen that the Box object rotates at the specified speed without any
keystroke.

As the speed parameter is public, the editor can also change it.
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4.20.Raycast — Collision Control by Ray Spreading

In Unity, rays that are not visible to the user can be emitted between objects, and collision control
can be provided.

Previously, Collider and Rigidbody physics elements were required for two objects to collide. In
Raycast-type collisions, both objects need to have a Collider, but a Rigidbody is not required.
However, there is no harm in having it.

Ray propagation can generally be in two ways:
i- From Object
ii- From Camera

iii- From Mouse

i- Ray propagation from Object

Let's come to the Unity project since how it is used in the application will be better understood. We
had two objects named Box (Cube) and 3DOval (Capsule) in the scene. Now, create a C# Script
named RayCollider.cs to connect to the Box object.

Create a variable defined as RaycastHit in the script file that carries the information about the object
that the ray (Ray) hits.

RaycastHit obj;

Hence, the obj variable has the feature of carrying some information about the object that the ray
hits.

Since the ray will be sent for continuous control purposes, write our codes in the Update() method.
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If we consider the ray as a physics element, the code formula/template for sending the ray can be
written as follows.

Physics.Rascast(start_position, ray_direction, out variable, ray_length)
We can adapt it for our project as follows,
Physics.Rascast(transform.position, transform.right, out obj, 5.0f)
Here,

with transform.position, we determine the position of the object (Box) to which these codes are
connected as the starting point. transform.right will be sent to the right side (X-axis) of the object
(Box) (if it were Vector3, it would be the X-axis according to the scene reference). With out obj, the
information about the object that the ray hits is assigned to obj, a variable of type RascastHit, as an
output. The maximum ray length (max_length) is written as a unit distance in float type.

If we put this code expression in the if form, we can determine whether the ray hit an object. If this
collision has occurred, it can be tested with a separate if statement whether it is the targeted object.
If it hits the right object, we can declare this to the console with a message. The coded version of
this setup is given below.

if (Physics.Raycast(transform.position, transform.right, out obj, 3.0f)
{ if (obj.collider.gameObject.tag== “3DGroup”)
{ Debug.Log(“ Ray collided 3DGroup ”); }

In the second if statement, obj, which carries the information about the object that the ray hits and
the tag name of the gameObject that it collides with (collider), 3DGroup, gives a message with
Debug.Log.

5 Assembly-Coharp - | “ig RayCalticier -l|Ba Updaten
1 using System.Collections;

2 using System.Collections.Generic;

3 using UnityEngine;

4 using UnityEngine.UIElements;

5

=1 6 public class RayCollider : MonoBehaviour
7 i
8 RaycastHit obj;
10 H private void Update()
11 T
12 | ! if (Physics.Raycast(transform.position, transform.right, out obj, 3.64))
13 O A |
14 ' ; if (obj.collider.gameQbject.tag = "3DGroup”)
15 P i
1657 | | é | Debug.Log(" Ray collided 3DGroup ");
17 b
e | 1|3
19 |
o ||| %
¥
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When we run it in Play Mode, we pull the cube (Box) to the right. When we reach the maximum

length of 3.0f, Debug.Log() command runs continuously. When we zoom out, the messages are cut
off.

Alternatively, instead of transform.right in the code, we can specify a direction we want with new
Vector3(X, Y, Z) coordinates [new Vector3(1,0,0) for the right direction (X)].

Another alternative is to use a name instead of a tag.

if (obj.collider.gameObject.name== “3DOval”)

]

Q.
Q.
Q)
Q'

Q)

After checking that it works with the message when the ray hits the object we specified, we can
access its Mesh Renderer property and make it invisible.

obj.collider.gameObject.GetComponent<MeshRenderer>().enabled=false;
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[evcies I ———————————.

£ Assemibly-CSharp o || % Ray Collider -J|Za Updaten
1 using System.Collections;
2 using System.Collections.Generic;
3 using UnityEngine;
Y4 using UnityEngine UIElements;
5
Lo 3 public class RayCollider : MonoBehaviour
7 {
8 |  RaycastHit obj;
9
18 | private void Update()
11 .
12 i if (Physics.Raycast(transform.position, transform.right, out obj, 3.6f))
13 | {
14 i1 | if (obj.collider.gameObject.tag == "3DGroup")
E | A S
16 | ] | | Debug.Log(" Ray collided 3DGroup "J;
177 | : ! | obj.collider.gameObject.GetComponent<MeshRenderer>().enabled = false;
18 : | t 1
9 : }
28 | 1
21 i1
22 hd

o Edit Aot GameOEjSct  Componsnt  Sendces

When the capsule enters the ray range, it becomes invisible. However, since it is not deleted, the
Debug.Log command continues to work.

Alternatively, if you use

obj.collider.gameObject.SetActive(false);

The capsule becomes invisible, and the collision stops.

We can also run it by deleting the object.

Destroy(obj.collider.gameObject);
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With this operation, the capsule named 3DOval is deleted, all its components are closed, and the
collision stops.

RayCollider.cs® -

{1 Assembly-CSharp -Ialg RayCollider —l Eaob)
1 using System.Collections;
2 using System.Collections.Generic;
3 using UnityEngine;
4 using UnityEngine.UIElements;
5

®r 6 public class RayCollider : MonoBehaviour

7@ f  RaycastHit obj;
8 i
9 f private void Update()
18 . |
11 ! i if (Physics.Raycast(transform.position, transform.right, out obj, 3.04))
12 A (O :
13 I : if (obj.collider.gameObject.tag == "3DGroup")
14 R U (R |
15 ! | | || pebug.Log(" Ray collided 3DGroup ");
16 ! ! Destroy(obj.collider.gameObject);
17 teoboop
18 t i ! ! //obj.collider.gameObject .GetComponent<MeshRenderer>().enabled = false:
19 H ' I}
20 |[i | 1
21 ook
22 |[}

4.21.Ray Emission from Camera

To emit a Ray (ray) from the camera, first, a ray is created, and for this, a Ray-type variable must be
defined. This variable should find the camera object to be used by name, reach its Camera
Component field, and emit a ray from the point whose coordinate is determined with the
ViewportPointToRay (screen coordinate) command. Now, let's apply this information to a variable
named Ray type isinYay.

Ray isinYay = GameObject.Find(“Main Camera”).GetComponent<Camera>().ViewportPointToRay(new
Vector3(0.5f,0.5f,0f));

In this section, which can take values between 0 and 1, we mean the center point of the camera with
the coordinate (0.5f, 0.5f, 0). While this variable is taking a value, if the physical ray produced hits an
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object, transfer its information to our RastcastHit type variable obj. The following code with a bool
type return can be used to test this.

Physics.Raycast(isinYay, out obj)

To see if this ray hits the object defined by tag or name, send a message to the console with the
Debug.Log command.

RayCalidercs &

SasenbbeGhbon - oot -|atdite

1 using System.Collections;

2 using System.Collections,Generic;

3 using Unity.VisualScripting;

1] using UnityEngine;

5 using UnityEngine UIElements;

6

[ 7 public class RayCollider : MonoBehaviour

8 1

g9 RaycastHit obj;

18

11

12 private void Update()

13

14 I Ray isinYay = GameObject.Find("Main Camera").GetComponent<Camera>().ViewportPointToRay(new Vector3(e.5f, 0.5f, 8f));
16 i | if(Physics.Raycast(isinyay, out obj))

17
18% || i | if Cobj.collider.gameObject.tag == "3DGroup")

19 NEEE

28 | ! Debug.Log{" Hamera isini carpti "); L ) .
21 R // Kamera isini carpti: camera-ray hit
22 }

23 }

24

I8

When we switch to Play Mode, this time we need to move the camera left and right since it is a ray
emitter. When the center point of the camera (0.5f,0.5f,.0f) aligns with the objects whose tag
information is 3dGroup, that is, both the cube and the capsule, we can see the Debug.Log message
reflected in the console.

e Tek foimy GaweRjs Compensd Sevke Wiedoe Vely

- ¥-¥-N-F-B

Ray is frequently used in FPS (first-person shooter) type applications.

We have seen that Ray propagation from objects and cameras, and when it hits, it can give a
message and change the Mesh Renderer settings of the object it hits or its properties.
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4.22.Ray Propagation from Mouse

Another type of Ray propagation is done via Mouse. The only difference from the previous camera
application is the addition of the ScreenPointToRay function instead of the ViewportPointToRay.
Here, using the mouse position is a common application, and this can be provided with
Input.mousePosition.

The following command line can be written for the Ray type variable to get a value and emit a ray.

Ray isinYay = GameObject.Find(“Main Camera”).GetComponent<Camera>().ScreenPointToRay(Input.mousePosition);

Let's apply it to the code without making any other changes to the program.

racaserc < [ EE——————

1 Asserbly-Csharp - %z AayCallider - SaUpdated)

1 using System.Collections;
2 using System.Collections.Generic;
3 using Unity.VisualSeripting;
y using UnityEngine;
5 using UnityEngine.UIElements;
&r 7 public class RayCollider : MonoBehaviour
8 {
] i RaycastHit obj;
16
12 i private void Update()
13 1 4
||| i Ray isinYay = GameObject.Find("Main Camerﬂ").GetComponent<Camera>(}.ScreenPointToRay[Input.mouseposition};
16 ! if (Physics.Raycast{isinYay, out obj))
17 | ! {
18 | if (obj.collider.gameObject.tag == "3DGroup")
19 i {
28 ! ! Debug.Log(" Hamera isini carpti "); // Kamera isini carpti: camera-ray hit
21 ! }
22 I 3
23 }
24 }
=

Debug.Log messages were successfully sent to the console when the mouse was moved and
hovered over both 3DGroup objects (cube or capsule). Messages were also stopped when the
mouse was not over these two objects.

L]

(| [
Q.
q!

Q.
q.

In Physics.Raycast(isinYay, out obj) expression, a distance definition can be added as
Physics.Raycast(isinYay, out obj,100f). When this is not the case, the ray length is infinite. It is
preferable to set a distance in terms of performance and to maintain the computer processor.
However, this distance should be determined with a couple of trials and its lower limit should be
found.
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4.23.FPS/P (First Person Shooter/Perspective) Applications

One of the common applications is to move the scene from the eyes and perspective of the person
moving in the 3D environment. Depending on the scenario, various jobs and tasks can be performed
during this movement. But first, this movement must be provided. There are FPS assets available for
use by Unity Technologies or other manufacturers in the Asset Store. In this section, let's see how we
can create our character within simple scene setups and provide movement with codes with a few
alternative approaches.

For the first approach, a project called FPSApp1 was created for the application, the purpose of
which is to control movements and camera with keys and a mouse.

A platform for the application was established for the scene (SampleScene). A simple design was
made for the platform with a Plane, Cube, and Sphere. A Capsule called Player was added.
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Let's drag the Main Camera under the Player (Capsule) object and establish a parent-child
relationship. Reset the camera transform properties so that it references the capsule.

Now, position the camera at the top of the capsule, which can be considered head level, where we
loaded the FPS role. Adjust the angle of view.
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After physically setting up the order, create and develop two C# code files required for the capsule
(Player) in the FPS role and the camera representing our eye (M.Akkuzu approach was used here).

We created two files named PlayerControl.cs and CameraControl.cs in the Assets>Scripts folder.

Screen geometry, trigonometric, and axial coordinate calculation information is not included in the
content of this document and can be found in various written and visual sources. Theoretical
information is applied in this section, and short explanations are provided.

Now, we can write the codes in Visual Studio. Let's specify a public float type variable that will carry
the speed of the player (capsule) and a variable for the z-axis speed.

Since the movements are continuous, we write the relevant codes in the Update() method.
First, transfer the information from the Input.GetAxis("Horizontal") and Input.GetAxis("Vertical")
ready functions to the float type x and y variables.

float x = Input.GetAxis("Horizontal");
float y = Input.GetAxis("Vertical");

These functions also automatically provide the use of the arrow-direction keys and the A, S, D, and
W keys. This will transfer the coordinate information required for movement in the horizontal
plane. However, the depth dimension is not included in this scope. For this, it will be necessary to
assign a key (vertical) to a float-type variable to ascend and descend. For example, the Q key can be
used for ascending and the E key for descending.

if (Input.GetKey(KeyCode.Q)) dikey = 1;
if (Input.GetKey(KeyCode.E)) dikey = -1;
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Now, we can calculate the three parameters we will need in the displacement command
transform.Translate(). The x, y and dikey (vertical) parameters are multiplied by the velocity variable
defined as a float and Time.deltaTime for the time standard.

X *= Time.deltaTime * hiz;
y *=Time.deltaTime * hiz;
dikey *= Time.deltaTime * hiz;

Now, we can combine these three parameters into the transform.Translate() construct.

transform.Translate(x, dikey, y);

And coding in Visual Studio...
EEEE Comre il PlayerControles = [

B3 Assembly-CSharp ,[]\’2[3 PlayerControl
1 using System.Collections;
2 using System.Collections.Generic;
3 using UnityEngine;
U
&r 5 public class PlayerControl : MonoBehaviour
6 £
7 |
B8 public float hiz = 10;
o || float dikey = 0;
10
11 | void Update()
12 Lo
13 ! i float x = Input.GetAxis("Horizontal");
14 ! float y = Input.GetAxis("Vertical");
15 ! if (Input.GetHey(KeyCode.Q)) dikey = 1;
16 I i if (Input.GetHey(KeyCode.E)) dikey = -1;
17 i % *= Time.deltaTime * hiz;
18 ! iy *= Time.deltaTime * hiz;
19 : i dikey %= Time.deltaTime * hiz;
20 | ! transform, Translate(x, dikey, y);
21

Then, drag and connect the PlayerControl.cs file to the Player object.

Do not forget that if the written codes are not connected to the relevant objects, they will only exist
as a non-functional entity under Assets.
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In case of adverse reaction to direction keys, x and parameters can be multiplied by -
transform.Translate(-x, dikey, -y);

Now, test in Play mode and see that movement is provided with arrow keys and ASDW keys.

Come to camera control and CameraControl.cs file.

Although we see three-dimensional movement on the screen, the third-dimensional coordinate of
the objects is obtained by perspective calculations made on a two-dimensional plane. Therefore,
both two-dimensional vector and three-dimensional vector calculations must be used. Mathf.Lerp
and Quaternion functions will also be needed to avoid sharp movements and for angle calculations.

Use float-type variables for precision and smooth transitions in movements.

float hassas=>5f;
float yumusak=2f;

We can also plan to use two Vector2 to carry the camera and new position information, and a
GameObject type variable for the rotation transition calculations.

Vector2 = newPos;
Vector2 = camPos;
GameObject player;

In the Start() method, assign the first transform value to the game object named player.

player=transform.parent.gameObject;

We can perform the other operations in the Update() method since there will be continuity.
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Let's create a Vector2 type farePos variable for the mouse position and assign the Xand Y
coordinates of the mouse with the Input.GetAxis("X") and Input.GetAxis("Y") commands. This
process will be repeated 24 times per second or more.

Vector2 farePos = new Vector2(Input.GetAxis("Mouse X"), Input.GetAxis("Mouse Y"));

After transferring the mouse coordinates to this variable, a new scale calculation can be made using
these coordinates and the sensitivity and smoothness variables.

farePos = Vector2.Scale(farePos, new Vector2(yumusak * hassas, yumusak * hassas));

Now, we calculate the axial coordinates of the mouse position changes. Assign values to the X and Y
elements of the variable we defined above as Vector2 newPos. Do this with the real number math
function Mathf and the Lerp, which smooths the transition with interpolation. Since the third
parameter in the (float a, float b, float t) pattern of this function is the float t (time) type, we can
specify it as 1f/yumusak here.

newPos.x = Mathf.Lerp(newPos.x, farePos.x, 1f / yumusak);
newPos.y = Mathf.Lerp(newPos.y, farePos.y, 1f / yumusak);

With these two components, the new camera position can be calculated with a simple addition.
camPos+=newPos;

We can calculate the rotation locally with the command whose general form is
Quaternion.AngleAxis(float angle, Vector3 axis).

transform.localRotation= Quaternion.AngleAxis(-camPos.y, Vector3.right);

Here, the negative of the camera position is made for the angle, and the right orientation is made for
the 3D vector parameter. In some local and global coordinate differences, the keyboard and mouse
can go in the opposite direction of the desired direction. In this case, a correlation should be made
with -/+ markings.

The last process is to calculate the game object Player.

player.transform.localRotation = Quaternion.AngleAxis(camPos.x, player.transform.up);

Here, the local rotation angle and 3D vector position are calculated.
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CameraControles 3 QAT IR
1 Assermbly-CSharp .H g CameraControl '” Sayurnu
1 using System.Collections;

2 using System.Collections.Generic;
3 |using UnityEngine;
ar 5 public class CameraControl : MonoBehaviour
6 {
7 ! private float hassas = 5F;
8 private float yumusak = 2f;
9 Vector2 newPos;
18 Vector2 camPos;
1 | GameObject player;
-
13 void Start()
14 ! {
15 | é | player = transform.parent.gameObject;
16 PR
17
19 void Update()
20
21 | Vector2 farePos = new Vector2(Input.GetAxis("Mouse X"), Input.GetAxis("Mouse Y"));
22 ||t | farePos = Vector2,Scale(farePos, new Vector2(yumusak * hassas, yumusak * hassas));
23 :
24 newPos.x = Mathf.Lerp(newPos.x, farePos.x, 1f / yumusak);
25 newPos.y = Mathf.Lerp(newPos.y, farePos.y, 1f / yumusak);
26 camPos += newPos;
27 transform.localRotation = Quaternion.AngleAxis(-camPes.y, Vector3.right);
28 | ! ! player.transform.localRotation = Quaternion.AnglefAxis(camPos.x, player.transform.up);
29 || }
30 }

Now, drag and connect the script file to our camera on the scene and make the codes effective on
this object. Run it in play mode.

ew Hew

For a better application, the Player (capsule) Mesh Renderer check box can be unchecked to make
the capsule invisible. In the camera's Clipping Planes settings, Near can be changed to 0.01 and Far
to 1000 or greater.

For the second approach, let's create a new scene named FPSApp1. The scene design is similar to
SampleScene with a small change; the object colors are different. In this application, unlike the
previous one, the FPS body (Player) and camera controls will be combined in a C# file.

120



This scene utilizes the Userl Productions (YouTube) approach.

We can define three public float-type variables to control walking, running and jumping
movements. Also, define a public Transform type variable for the camera transform reference and a
public float type variable for the camera control sensitivity.

public float walkSpeed = 5f; // Speed of Walking

public float runSpeed = 10f; // Speed of running

public float jumpForce = 5f; // Force of jumping

public Transform cameraTransform; // Reference to the camera transform
public float mouseSensitivity = 2f; // Mouse sensitivity for camera control

Also, add a Vector3 type variable for the player speed coordinates and a bool type variable for the
jump control with the Unity variables CharacterControl.
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private CharacterController controller; // character control variable

private Vector3 playerVelocity; // velocity vector
private bool isJumping; // jump - true or false

In the beginning, access the controller variable to the CharacterController component of the object
that will be used in the character control (after connecting). Now, make sure that the cursor position
is centered on the screen.

controller = GetComponent<CharacterController>();
Cursor.lockState = CursorLockMode.Locked; // Lock the cursor to the center of the screen

If the continuity of the movement is considered, we should write the control codes of the character
(player) and the camera to the Update() block.

Whether or not the running movement will occur can be linked to the left shift key being pressed.
We can provide this information during vectorial movement by transferring the result to a float-type

variable (for example, moveSpeed). While calculating moveSpeed, we can use the ? condition
operator means that if the left shift key is pressed, walkSpeed is activated; otherwise, runSpeed is
activated. These variables were previously defined as public float. In addition, during the player
movement, during walking/running, we can transfer the horizontal and vertical axis information to
float-type variables with the Input.GetAxis() command.

The axial data and speed data, and the 3D vectorial information of the control variable are
transferred to the move variable.

float moveSpeed = Input.GetKey(KeyCode.LeftShift) ? runSpeed : walkSpeed;
float horizontal = Input.GetAxis("Horizontal");

float vertical = Input.GetAxis("Vertical");

Vector3 move = transform.right * horizontal + transform.forward * vertical;
controller.Move(move * moveSpeed * Time.deltaTime);

There are ready-made functions used for CharacterController type variables.

Let's set up an if conditional sentence to reset the velocity on the y-axis after the jump with the
isGrounded function and to stop the jump.

if (controller.isGrounded)
{ playerVelocity.y = Of;
isJumping = false;

}

When the jump is connected to a key, the GetButtonDown function connected to the data input
command (Input) can be used. Here, the "Jump" keyword can be used, and isJumping is connected
to the sentence by negating it. When the conditions are true, a formula is applied that adds the
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square root (Sgrt) of the jumping power and physical gravity to the player speed (playerVelocity).
islumping is set to true.

if (Input.GetButtonDown("Jump") && lisJumping)
{ playerVelocity.y += Mathf.Sqrt(jumpForce * -2f * Physics.gravity.y);
islJumping = true;

}

Since the y-axis is vertical/depth, the physics gravity and the time regulator Time.DeltaTime are
multiplied by the playerVelocity.y axis to control the jump with gravity. Then, the control is reflected
in the movement of the variable with the controller.Move command.

playerVelocity.y += Physics.gravity.y * Time.deltaTime;
controller.Move(playerVelocity * Time.deltaTime);

After player control, let's come to camera control. Here, two separate calculations are needed
horizontally and vertically.

Data assignment can be made with two ready-made function templates Input.GetAxis("Mouse X")
and Input.GetAxis("Mouse Y") for two float-type variables. In order to prevent sharp movement, we
multiply it with the mouseSensitivity we defined earlier. We use these two-coordinate data in three-
dimensional vector transformation in rotation. Here, Vector3.up is a useful ready-made function.

float mouseX = Input.GetAxis("Mouse X") * mouseSensitivity;
float mouseY = Input.GetAxis("Mouse Y") * mouseSensitivity;
transform.Rotate(Vector3.up * mouseX);

For the camera's vertical movement, first, the current angular information is transferred to the 3D
vector variable, and then the desired new angle is calculated by taking the difference between the x-
axis component of this information and the y-axis value of the mouse. If this x-axis value is more
than 180 degrees, 360 degrees are subtracted from it. Otherwise, the x-axis value is calculated
directly with the Matf.Clamp command as a 3D vector.

Camera rotation angles are also calculated with the Quaternion.Euler() command.

Vector3 currentRotation = cameraTransform.rotation.eulerAngles;
float desiredRotationX = currentRotation.x - mouseY;

if (desiredRotationX > 180) desiredRotationX -= 360;
desiredRotationX = Mathf.Clamp(desiredRotationX, -90f, 90f);

cameraTransform.rotation = Quaternion.Euler(desiredRotationX, currentRotation.y, currentRotation.z);

This step-by-step process sequence and its explanations are coded in Visual Studio.
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| ety 5harn ] ) | Paupdmen
using System.Collections;
2 using System.Collections. Generic;
3 using UnityEngine;
u
= 5 public class FPSBasic : MonoBehaviour
rl i public fleat walkSpeed = 5F; // speed of walking
8 i public fleat runSpeed = 18f; [/ Speed of running
5 | public fleoat jumpForce = 5F; // Force of jumping
18 | public Transform cameraTransform; // Reference to the camera transform
1 | public float mouseSensitivity = 2f; // Mouse sensitivity for camera control
private CharacterController controller;
private Vectori playerVelocity;
private bool isJumping;
vodd Start(]
1
| controller = GetComponent<CharacterController>();
| | | Cursor, lockState = CursorLockMode.Locked; // Lock the cursor to the center of the screen

vedd Update(]
{

// Player movement

#loat moveSpeed = Input.GetHey(KeyCode.lLeftShift) ? runSpeed ! walkSpeed;
float horizontal = Input.GetAxis("Horizontal");

float vertical = Input.GetAxis({"Vertical"):

Vector3 meve = transform.right * horizontal + transferm,forward = vertical;
controller. Move(move * moveSpeed * Time deltaTimel:

// Player jumping

if (controller.isGrounded]
{

i playerVelocity.y = 8F;
| disdumping = false;

i (Input.GetButtonDown("Jump®) && !isJumping)

i playerVelocity.y += Mathf. Sqrt(jumpFerce * =2f * Physics gravity.y)
| disdumping = true;

/f Apply gravity to the player
playerVelocity.y 4= Physics.gravity.y * Time.deltaTime;
controller, Move(playerVelocity * Time.deltaTime);

// Player camera control

float mouse¥ = Input.GetAxis{"Mouse X"} » mouseSensitivity;
float mouseY = Input.GetAxis("Mouse ¥"') * mouseSensitivity;
transform.Rotate(Vector3.up = mousex);

// Rotate the camera vertically

Vectord currentRotation = cameraTransform.rotation.eulerfdngles;

float desiredRotation¥ = currentRotation.x — mouseY;

if (desiredRotationX > 188) HesiredRotationX —= 368;

desiredRotationX = Mathf.Clamp(desiredRotationX, -96F, 98F);

cameraTransform.rotation = Quaternion,Euler(desiredRotationX, currentRotation.y, currentRetation.z);

Now, we can drag the code file to the Player and turn it into a component.

e EJt Sssets GeneObiest Companes  Services W ety

The Camera Transform section of the FPSBasic script is empty, and the camera to be controlled
needs to be connected here. Drag the Main Camera here and connect it.
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Another issue is the addition of the CharacterControl component defined and used in the codes to
the Player (capsule) object.

#

If we turn off the Mesh Renderer feature of the capsule, we will not see the capsule when looking

down, and its shadow will not appear.

Experience that we move with the arrow keys in play mode, that we can look in every direction with

the mouse, and that we can determine the direction of movement. While moving, the left shift key
simultaneously switches to running mode, and when the space bar is pressed simultaneously, the

player will be seen to jump.
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As can be seen, we have made coding that is different from the previous approach but ultimately

works at a similar level.

Note: The codes can be used on our projects one-on-one using various written and visual sources. In
some sources, the codes are provided ready-made. It is useful to use them even without
understanding them in the beginning. Using ready-made codes is a natural part of application
development. As a result of doing and writing many applications with coding, the developer can start

to make his comments. This requires time and effort.

Similarly, locomotion in a mine area is given below.

o.‘s
& -
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5. ADDING SCENE OBJECTS AND ASSET RESOURCES

Before we continue adding GameObjects to our scene, it is useful to give brief information about a
few websites: Unity Asset Store, Sketchfab, and others such as Rigmodels, GrabCad, and 3D
Warehouse.

5.1.Unity Asset Store

When you enter the address assetstore.unity.com and examine it, a site awaits us with thousands of
free and paid 2D and 3D objects, packages, ready-made games, etc., that we can add to our scenes.
With this content, which makes many of our jobs easier, avoiding having to do everything from scratch
and not having to write long codes is possible.

Top free Verified Solutions
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Dynamic Bone Gala Pro 2021 - Terrair TopDown Engine
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DreamOS - Complete O. Final IK A* Pathfinding Project ...  Ultimate Character Con..
*hkk ok v LA 2 8 3 @ 3348 hkhkkkk 7 v 5 kkkkk (00 | @22

Here, by opening the account we opened on Unity Hub, we will be directly connected to our project.
By accessing this site from within the project, we will be able to add assets to our Package Manager.

5.2.Sketchfab

Another external source is the website called Sketchfab.com. There are thousands of ready-made
objects, animated designs, and stage materials that belong to many different professions and
disciplines. We can add files to our scene by opening an account and downloading/adding them to our
Asset window/folder.

5.3.GrabCAD, Rigmodels and 3DWarehouse-Sketchup

GrabCAD.com, Rigmodels.com, and 3DWarehouse.com (Sketchup) are other very important
resources and websites that provide a huge asset library that is mostly free.
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5.4.Terrain

Unity's tool for creating impressive terrain design quickly is Terrain. Adding Terrain to the Hierarchy
creates a flat area on the stage that is dozens of times larger than a normal plane.

Terrain and Terrain Collider will be seen when examining Terrain's Inspector, apart from the
Transform features.
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t[j v Terrain

-

Tag Untagged

Transform

w v Terrain
5
—at
No tool selected

Plea ct a tool

® v~ Terrain Collider

Add Component

The most important functions for Terrain: Paint Terrain, Paint Trees and Paint Details.

= v Terrain

Paint Terrain Paint Trees Paint Details

Paint Terrain is used to create height and depth in the field. When this feature is selected and the
related menu is opened, its sub-parameters appear. Raise or Lower must be selected to obtain height.
The same selection is made by lowering the ground with the Shift key. Another selection to be made
is to select a brush head from the Brushes section. When our mouse is moved on the Terrain, the
ground will rise or fall according to this pattern.
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= v Terrain
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Paint Texture

Raise or Lower Terrain o the lerrain lexiure
Paint Holes
Paint Texture

Set Height
Smooth Height
Stamp Terrain

jin Layers
X Edit Terrain Layers...

Brushes New Brush...
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®

In the following figures, the shape left by the brush on the field and the heights created by moving
the mouse are seen.

< Untitlea*
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As you can see, a terrain topography was quickly obtained. The brush selected in the Inspector also
has settings for brush size and solidity-effect degree, such as Brush Size and Opacity. The effects of
changes in these can be observed when creating a field.

To add texture to the field, select Paint Texture from the list under Paint Terrain. Under Paint Texture,
click Edit Terrain Layers-> Create Layer to open a selection window for a new texture layer.

Transform = =
= ¥ Terrain

Paint Texture

- z Paint materis 0 farrain texurs
s= ¥ Terrain
_* Settings

Painl Texture

Settings
Terrain Layers
Create Layer..
Add Layer...
Brushes Replace Layer...

Terrain Lay

Remove layer

L1 Edit Terrain Layers...

Brushes New Brush...

@
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This window shows the files that can be used under the project. In the example, two JPEG files have
been added to be used on the ground. One is a plain soil color made in Paint Brush, the other is a file
found by searching the internet for "ground texture" or "grass texture". When the "Grass" texture is

selected, the field is automatically covered with this texture because it is the first and only selection.

Once again, Edit Terrain Layer > Create Layer ground selection will appear in the Terrain Layers
section; the second texture will appear. After that, the desired areas will be painted with the ground
color with the brush.
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To add trees to the field, we first selected a low poly model from the Asset Store or Sketchfab.com
and added it to our project. Now, from the Terrain menu, Paint Trees and Edit Trees can be selected.
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= v Terrain

Paint Trees
Click to paint irees.
ft and click to erase trees

trl and click

defined.

L2 Edit Trees... FRefresh

We add the tree we took to our project from the window that opens with the consecutive Edit Trees
>Add Tree > No (Game Object) > Select GameObject > lowpoly_Tree > Add selections. In the areas
where we move our brush, trees appear in a short time and a forest is formed.

Select GameObjert
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It is possible to create a real nature image on the field by doing the same process using grass or flower
models with Terrain > Paint Detail > Edit Detail > Add Grass Texture file selection and then, Add.

# v Terrain

Paint Details

Click to paint

Hold Ctrl and click ic

Details
No Detail objects defined.
£X Edit Details... Rafresh

tly allocated: 1024

sity: 16777216

Brushes New Brush...
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5.5.Terrain + Standard Assets Using Unity Asset Store

There are Unity Assets with very rich content to create natural landscapes. For this, the Unity Asset
Store can be opened, and many ready-made assets, both paid and free, can be downloaded. For this,
Window>Asset Store should be selected. Then, we connect to the website with the Search Online
selection. It should not be forgotten that the same account ID should be used in both Unity Hub and
Unity Asset Store. In this way, it is possible to download assets directly from the internet to our project.

Next Wincow CuteTab
Previous Wincow Ctri-Shift+Tab

Layouts
Collaboste
Plastic S0

Arser Sire
Package Mansger

fsset Manegement
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With this selection, we will first add the asset, which contains very rich materials, textures, scenes, C#
codes, etc., to our Assets archive, and then download it directly to our Package Manager with Open in
Unity.
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Standard Assets will be visible and importable in the Package Manager. After import, another window
will open and show all package content. With the Import key in this window, the package is added to
our Assets window.
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When we follow the path we followed before in Terrain under Standard Assets, we will see that new
trees, textures, grass and flower models, vehicles, features, and First and Third Person Shooter (FPS
and TPS) codes and features have been added.

@ =~

IRFTFRETEEN

With the terrain components offered by Standard Assets, much more successful and realistic field
designs can be made. An application environment can be created with houses, transportation vehicles,
people, animals, etc. added to this scene.
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Moreover;
By positioning Assets>StandardAssets>Environment>Water>Water4>Prefabs>Water4Advanced,
prefabs in the scene, lake, sea, and stream can be added.

Another feature offered by Standard Assets is the FPS and TPS character options that allow movement
within the scene.

For an FPS scene, the Main Camera needs to be cleared (or inactive). Afterwards;
Assets>Standard Assets>Character>FirstPersonCharacter>Prefabs>FPSController

The prefab control is added by dragging it to the scene or Hierarchy, following this order.

A , 0203 2011 Purstnal < DX11»

140



FPSController has its camera. Therefore, the position and viewpoint of the FPSController in the scene
are adjusted.

ty 202037011 Pwesunals «DX11 s

In Unity 2022, a line of code under Standard Assets needs to be added, and a small change needs to
be made to a line of code. To do this, in the Assets>Utility>SimpleActivatorMenu.cs file, add

using UnityEngine.Ul; and change the public GUIText camSwitchButton; line to public GUIText
camSwitchButton; as

GUIText >Text:

141



Settings in the Inspector of FPSController can be changed depending on personal preferences.

As a result, an application is run that can be navigated with the arrow keys, w, a, s, and d keys, jumped
with the space bar and controlled 360-degree viewing movements with our mouse.
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6. DEPLOYING PLATFORMS

6.1.Build Settings

It was stated that Unity is a cross-platform. This means that projects produced in Unity can be
adapted to computers, web, mobile devices, VR (virtual reality), AR (augmented reality), and game
console platforms. Let's see how the FPS application we developed for Terrain can be converted into
a computer application in EXE format.

After the project is completed, Build Settings should be selected from the File menu.

alcew < Uity 20203 7011 arsanals « DXV »

Save Praject

Buid Settings.

B0 And P
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Build And Run
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Our scene must be added to the list with the Add Open Scenes button. Since we will not be switching
to another platform, changing the Platform section is unnecessary. However, another platform should
be selected according to the type of application, and the Switch Platform button that will appear after
the selection should be used to switch.

One of the most important buttons under Build Setting is Player Settings.

Player

leon
Resolution and Presentation
Splash Image

Other Settings

Rende
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Company Name and Product Name information must be entered for the project title that will be
converted into an application. An image file prepared for the icon image that will appear in the folder
is placed in the Default Icon section.

ings

Jerformance

Default Cursor

Settings for PC, Mac & Linux Standalone

lcon
Resolution and Presentation
Splash Image

Other Settings

Rendering

Gamma

These definitions are sufficient for the PC application. Now we can proceed to convert the scene to an
application (EXE program). To do this, click the Build and Run button in the Build Settings window.
With this selection, the program asks us to create/open the folder where the application will be
created.

In the open window, right-click on the mouse and select Folder from the New option. Save the folder
name of the application and select it. The program will automatically start compiling and creating EXE.
It is normal for this process to take a certain amount of time, depending on the computer's hardware
power.

After the application is compiled, the game starts immediately. After visiting the field, press Alt+F4 to

exit the game. The EXE file and other component files and folders are created under the specified
folder.
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6.2.Cameras

Other cameras can be added next to the current camera, including their viewing angles, screen sizes,
and locations. To do this, right-click on our mouse under Hierarchy, create a camera, determine its
angle, and position it in place.

In the example, a camera is added, positioned to see the field from above, and its angle is adjusted.
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To get results from the Inspector>Viewport Rect setting, the positions on the screen are set with X
and Y, and the dimensions of the new camera on the screen are set with W and H. If the Depth setting
is a number greater than zero, it will be seen together on top of the FPS camera. It is possible to see
these settings more clearly in Game mode.

However, finally the Camera needs to be dragged under the FPSController. It is possible to add other
cameras and different angle views.
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6.3.Parent Child Relation

By dragging the camera under the FPSController, a Parent-Child connection is created between them.
The camera becomes the child of the FPSController and is subject to the movements of the FPSPlayer.
In game mode, when the FPS moves, the other camera will follow it, and the image above will follow
the image below.

6.4.Skybox

The sky seen behind the scenes is a standard application. If desired, it can be changed to a fixed color
or different sky backgrounds. Skybox assets can also be found in the Asset Store. For the Skybox
application, the relevant window is opened via Window>Rendering>Lighting.
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In the Lighting window settings, Environment>Skybox Material opens the window with the image
files. The selected image file is assigned as the new sky.

Reatilme Lghtmaps  Baked Lighmaps
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In a normal project where Standard Asset is not used, Skybox change is simpler. The main Camera is
selected, and a fixed color can be selected instead of Skybox in Inspector.
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6.5.Adding Audio and Video files

An audio file is added to the scene via Hierarchy>Audio>AudioSource.

& U Sandaloes - U 11 Porsanals « DXV »

Create Empty
30 Ctject
Effects

Afterward, Audio is selected, and the previously prepared audio file in the Inspector is dragged to the
AudioClip area and connected. The loop check box is checked to make the audio file loop
continuously.

ctar
~ Audio Source
- Tag Untagged

Transform
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To add an image file to the scene, it is possible to add a Plane to which the file will be assigned. The
Plane is positioned on the scene and its dimensions are adjusted.

D1 Peesnal «DX11 s

To add the prepared video film, first select Plane. The component is added with the Add
Component>VideoPlayer selection.
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Search

Video Player has been added to the Inspector connected to the Plane. The video file that was
previously prepared and added to the Assets section is dragged to the Video Clip area and connected

here. If the Loop box is checked, it will loop.

Bt v Video Playor

Add Componant

152



The Plane added to the field now has a video player feature.

noonent  Mobie put Window

6.6.Animation

Let's add an animation without changing the scene. Animations can be added to a certain extent in
Unity. The relevant object is selected and applied to it.

Let's add any 3D object or a cylinder to our scene and scale it like the gold image. Let's choose
Window>Animation>Animation.
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First, a file name is given to create the file related to the animation.
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We named the animation spin. After that, a new window will open where we will create the
animation.

11 Pursaniafs « DX »

With AddProperty, animation types will be displayed. Rotation is selected under Transform.
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The animation determination process starts by pressing the red button - Enable/Disable. Here, the
timetable and the Rotation line in the Inspector turn red.

Let's hold the line on the timeline and bring it to 60'. 60 frames are equal to one second. The aim is to
determine which position it will be in the 60th frame. In the example, it is planned to rotate around
360 degrees. For this reason, a rotation value of 359 degrees is written around the Y-axis. The
animation can be seen by pressing the play button.
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There is one last setting to achieve a continuous rotation instead of a choppy movement. This is
achieved by right-clicking on the anchors in the first and last frames and selecting Auto in the window
that opens.

Delete Keys
Clamped Auta
Ass

Free Smooeh
Flat

Broken

Left Tangent

Rignt Targent
How Tngents

In game mode, our gold will rotate around itself. You can find other types of animations by trying them.

157



6.7.Switching Between Cameras in Unity

In scenes with multiple cameras, various methods can be applied to switch between cameras; Ul
Button applications, keying in camera numbers, navigating between cameras with a keyboard
character, etc. In this tutorial, two methods and two C# code files will be shared.

6.7.1. 15t Method

Let's drag the low poly city file we got from Sketchfab to our project. We named the main camera
Camera0 (not required but for clarity). Let's add three additional cameras to look at the city from
different angles by selecting Camera with the right mouse button in Hierarchy. In this application, the
cameras are named Cameral, Camera2, and Camera3. Also, to open an empty game object in the
same place, let's right click the mouse and select Create Empty. This object is named KameraGecis.
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Let's create a C Sharp (C#) file named KameraGecisleri.cs with Create>C# Script in the Assets section.
Now, write the following codes to this file.

KameraGa..

As an editor, if Visual Studio is installed with Unity installation, this editor will automatically open
when the file is double-clicked, and codes can be written. If Visual Studio is not installed, you can
open the KameraGecisleri.cs file with Notepad, WordPad, etc. and perform the writing process.

159



using UnityEngine;

public class KameraGecisleri : MonoBehaviour

{

public GameObject[] Cameras; // cameras array

public int counter =0; . // the counter variable

void Start()

{
foreach (var item in Cameras)
{
item.SetActive(false); //make the cameras passive
}
Cameras[0].SetActive(true);
counter++;
}
void Update()
{
if (Input.GetKeyDown(KeyCode.Tab)) // change the cameras with Tab key
{ // make active the current camera
foreach (var item in Cameras)
{
item.SetActive(false); // make the camera passive
}
Cameras[counter].SetActive(true); // activate the current camera
counter++; // increase the counter by one
if (counter == Cameras.Length) // if the total number of cameras are reached
{
counter = 0; // initialize the counter
}
}
}

}

After the KameraGaecisleri.cs file is written, let's drag and connect this file to the object we opened as
GameObject and named KameraGecis.
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According to the code content, the initial value for KameraGecis>Inspector>Cameras is zero. Let's
make it 4.

When the number is set to 4, a camera list will open under Cameras. Let's drag and match all our
cameras in the Hierarchy here so that they match exactly.
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When we run it in Play mode, it will now be possible to switch between 4 scenes in order with the
Tab key.

In this method, the number of cameras is not specified in the C# Script codes. However, the codes
are based on the principle of specifying the number of cameras in the Inspector after connecting to
the empty GameObject (KameraGecis) in the Hierarchy and dragging and matching the cameras to
their places in the drop-down list.
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6.7.2. 2" Method

In this training application, a mining field facility was used, and a total of 5 cameras with different
perspectives were placed. The cameras were dragged under the empty object called CamSelect,
which was opened with Create Empty in Hierarchy, and gathered under one roof (this is not
necessary; they can remain separate).

Conl Mill Department - Wi 23,1411 <DX11>
GameObject Component nput Window Help

The Cam tag should be given to the Tag section of the cameras, as it is defined that way in the codes
that will be shared shortly.

To do this, these operations must be performed in order on the cameras in the Hierarchyj; first, let's
select the camera and open its Tag in the Inspector.

To add a Cam tag that does not exist here, select Add Tag.
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O Inspector

“  Main Camera
Layer Default
Untagged
Respawn
Finish
EditorOnly
MainCamera
Player

GameCentroller

Add Tag...

Now, define our Tag by pressing the + key. Write Cam here and save it with Save.

Now all our cameras can be given the Cam tag that appears in the Tag list.

Urtagged
Respawn
Finish
EditorCnly
MainCamera

Player

GamneCortiollzr

Also, in this application, an empty GameObject is created with Hierarchy>Create Empty and its name
is changed to CamSelect.

A C# Script file called CameraChanging.cs has been created in the Assets section.

164



As before, this file was opened in the editor and the following code lines were written.

using UnityEngine;

public class CameraChanging : MonoBehaviour

{
public GameObject[] Cameras; // cameras array
public int counter = 0; // the counter variable
void Start()
{
Cameras = GameObject.FindGameObjectsWithTag("Cam") //find the cameras with Cam tag
!
void Update()
{
if (Input.GetKeyDown(KeyCode.Tab)) // change the cameras with Tab key
{
foreach (var item in Cameras) // make the cameras passive
{
item.SetActive(false); //kameralri pasiflestir
}
Cameras[counter].SetActive(true); // make active the current camera
counter++; //sayaci artir // increase the counter by one
if (counter ==5) //if the counteris 5
{
counter =0; //initialize the counter
}
}
}
}

Next, let's drag and drop the CameraChanging.cs code file to our CamSelect object in Hierarchy.
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Our application is ready. Now, we run it in Play mode.

FA g
V)
A

In this application, the codes are based on placing 5 cameras. For fewer or more cameras, the codes
will need to be changed. In the first method, there is no limit on the number. In this method, it is not
necessary to connect the cameras to the list.
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7. LIGHT AND TEXTURE WITH URP

7.1.Universal Render Pipeline (URP) — Post Processing Volume- Glow Effect

Universal Render Pipeline (URP) is a template in which special lighting effects are defined. If the
project is planned to use URP, the process will be faster and easier if the relevant selection is made in
Unity Hub. When the project is opened, a template scene is ready. Scene and game mode images are
below.
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For the glow effect example work, let's delete or make passive the GameObject named Example
Assets that creates the workshop seen in the scene. Thus, we can easily apply our design in the preset
scene. After Example Assets are closed/deleted, let's add a cube to the empty scene. Now, create a
Material for the cube and give it a yellow color.

< 00 M B L Stanctialons - Unity XTZ032000 Rarssualt <OX115
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LTI

The most critical object in the scene is the Post Process Volume. The most critical setting on the
Inspector is Bloom. The Intensity setting under Bloom is used to achieve the glow effect.
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The brightness will increase as the threshold setting is reduced.

At OV it

A0% Componant

You can try and see which setting will give you the results you want. If you add a JPEG file with a dark
background under Assets and add the yellow material to the Base Map section, the result will change
dramatically.

A0% Componant

Observe the halo formed around the cube with the tint settings and colors.
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For the non-glare surface on the left side;

Let's select the color material. Selection is made in the order Shader>UniversalRenderPipeline>Unlit.

Jnivarest Ruceer P na/L i

Shagers
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8. USER INTERFACE (Ul)

8.1.Ul Text-Button-World Space- Interface Objects-3D Texts

Ul-User Interface-Interface is an important object that will interact with the user on the screen. Many
applications are directed by a menu and its submenus. Therefore, with Ul, Text, Text-TextMeshPro,
Image etc. options will be able to do this design.

When you select Ul with the right mouse button under Hierarchy, the submenu that is connected will
open. The most used object is Text, and the more qualified text-writing object is Text-TextMeshPro.

Persiimal 40011

Bugton
Burton - TotMeshPro

Togoke

Let's select TextMeshPro. Then click Import TMP Essentials and Import TMP Examples & Extras. The
parameters related to writing will open in the Inspector.
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A frame that will cover the entire screen, which is actually 2D, and a text called New Text have been
created. With an object added to the Ul, two more objects called Canvas and EventSystem are
automatically added. Canvas is the frame of our screen. EventSystem is the object related to the
operation to be performed. When we come back, we realize that this frame is very large. In fact, the
frame is a 2D structure that can be considered independent in the 3D scene.
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This 2D frame and text that appears to be huge is actually a small text in the lower left corner of the
screen.

New Text
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Let's add a Plane and a Cube to our scene.

8 Perstial® <DX11s

When we pull back, see where these objects are located in the Ul text structure.
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2 Untitlea*

However, in Game mode, in the same scene, we understand that the Ul structure is a 2D object on the
screen, while other objects are in 3D structure but in a different size.

2 Untitled®

New Text

Now let's drag the New Text to the middle of the stage and place the anchors around it.
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Now, move the text to the middle of the stage and change the text and color in the Text Input
section.

The image in game mode will look like this.

178



GSF Garse! lletigim
Tasanm

Az
t
M
-
n
-~
w
=
R

8.2.Switch between scenes-Ul Button

Let's assume that we added a button to our scene with the Ul Button and that we want to add a new
Scene to our project and switch to the new scene with this button. We can see the most practical
and fastest way of doing this in an example study.

Now, continue without changing the name of our scene named SampleScene. Let's add a UI>Button
here.

The Canvas and Text section under the Button has also been created. Change the Text color and size.
Also, create a GameObject in Hierarchy. Here we set its name as gec12.
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Now, create a C# script in the Assets section. Here we name it Gecis12. When we double-click this
object, the Gecis12.cs file will open in Visual Studio 2022. The simple coding required for
transitioning between scenes is done in the file.

30t Perural <011

Button1
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The command to switch between scenes is SceneManager.LoadScene(“Scene2”); Here we have a
second scene, and its name is planned as Scene2.

Now let's save this scene and open a new scene under the File menu in the project. Name the scene
as Scene2, as in the coding.

Create a Ul>Button in the same way. Change its text to Button2 and color red. Add a GameObject and
name it gec21.

DL, Mt B Uit Stancleking - Linkty 2000 32011 Puescmar «DXT1 o

vincow kel
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Create a C# file named Gecis21.cs for this scene and write similar codes in Visual Studio.

Proje  Derle  Hatas Ayikla es Analiz  Araglar  Uzantilar  Pen

Debug

UnityEngine;
UnityEngine.SceneManagement;

: Mor

i ASSahneye()

r.LoadScene("

The function name is ASSahneye(), and our command <can be written as
SceneManager.LoadScene(“SampleScene”); That means switch to our first scene.

The next step is to connect the codes to the necessary objects. Now, drag and connect the code files
to the gec12 and gec21 GameObjects. When we select the Buttons in both scenes, let's press the +
button in the OnClick() section in the Inspector. Drag the gec12 object to the None Object section.
Thus, we have connected our gec12 object to the Button and the codes we connected to it. But another
process is to specify which function we want to connect to the button in this code file. To do this, open
the No Function section, select the name of the code file from the list, and select the Gecis12> Scenel2
function from the function list that opens under that name.
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When the game starts, when Buttonl is pressed, we move to the second scene; when the second
scene is pressed, and Button2 is pressed, we move to the first scene. The scenes are very simple and
only contain UI>Buttons. However, the purpose is to see the transition. After the scenes are designed
for the purpose, it is possible to switch between many scenes. The design of buttons and interfaces
has become a field of expertise. In this example, the operation of the process is discussed in its simplest
form.
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In a mining project, a more comprehensive menu driven application is given below.

Which Scenario you want to go to?

Seenario First Aid Plan for Fire
Conveyor Belt Electric Shok
Excavation Line Construction Site

8.3.Ul Text — World Space

This application is for positioning Ul Texts inside our scene. Normally, Canvas and Text, Button, Image,
etc. subcomponents, which cover the whole screen due to their pixel structure and are very small next
to our 3D scene, can be included in the scene with the size and positioning we want. Let's start by
adding Plane, Cube, Circle, Capsule and Ul>Canvas to our scene...

032001 Purssualt <DX11
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Scoh View
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When we select Ul>Canvas, change the setting in Inspector>Canvas>RenderMode to WorldSpace.
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To move our Canvas from being an object covering the screen to an in-stage plane, bring the Canvas
under the Plane to the Parent-Child position and provide coordinate unity with the
RectTransform>ResetPosition operation. Then, reduce the X, Y, Z values in RectTransform>Scale to
fit our stage; for example, 0.03. When we focus on the Canvas, we can see its location and size.
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Now we can move the Canvas to the point we want and add Text, Image, Button, etc. to it. Let's
continue the example by adding Ul>Image under Canvas after positioning. If we want the Image to
cover the Canvas, we can bring it to the size we want with the Stretch or direct scale button under the
Anchor. The initial opening color of the Image is white.

Change the color and transparency via Color. It's time to add text. Let's add Ul>TextMeshPro to
Canvas. We wrote GSF GIT instead of New Text in the Text section and made size and position settings.
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To add text to the scene, select 3DObject>3DText in Hierarchy and place the text in the desired

location on the scene. The resolution of the text can be increased by decreasing the Character Size and
increasing the Font Size.
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Hello World
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9. FPS VE TPS APPLICATIONS

9.1.FPS-First Person Shooter and RPG-Role Playing Game

If the game has a plot where you play through the eyes of the game hero and in his shoes, this type of
game is called FPS-First Person Shooter or FP-RPG-First Person Role Playing Game. For the
application, we can search for Starter Assets, which is offered free of charge by Unity Technologies in
the Unity Asset Store. In this way, Standard Assets was previously downloaded. Now, there are two
more packages on the list; Starter Assets First Person and Starter Package Third Person. Now, add the
First Person one to our assets and import it from the Package Manager.

1 Unity Asset Store Q starter assests

2D Add-Ons Audio Essentials Templates Tools VFX

RECOMMENDED BY OUR USERS
POLYGON City - Low Poly 3D
SYNTY STUDIOS

= $20

QLYGON City, Pack (Traller) 3D Low P

@ JTAGames

2 thumbs up

Great asset!

CITY PACK
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After this process, a confirmation window will open to re-adjust Unity settings. After saying Yes,
Unity will be closed and automatically reopened with its new settings. Standard Assets are visible in
our Assets window. Now, let's go to Starter Assets>FirstPersonController>Scenes and see the
PlayGround scene below it.
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When we double click on the PlayGround scene file, our new scene with all its edits will appear on the
screen.
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When the game is launched, we will see that we can move around the stage with the arrow and shift
keys and the mouse, look and move in all directions, and jump with the spacebar.

It is possible to create or add our own scene instead of the Environment that creates the scene. In this
way, we start to move within our own design. By taking a Low Poly city model from the Sketchfab site
to our scene and making the Environment object passive, it became possible to walk around the city.
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It is also possible to use this application on mobile devices. However, since there are no keys like on
the keyboard on mobile devices, these controls will be made with keys called virtual TouchPad or
joystick.

First, let's go to the Movement Curser Settings setting in the PlayerArmature Inspector section and
uncheck the boxes. Check the Can Push box in the Basic Rigid Body Push section so that it can push
objects.

Now, activate the UlCanvasSaterterAssetslputs_Joysticks object which is previously passive in the
Hierarchy section.
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Control is now enabled with the added joystick, not the keyboard. In this way, by going to Build and
Settings, it will be possible to convert it to Android or 10S application according to the phone-tablet
type and play it with the joystick on mobile devices.

Switch Prattorm

9.2.TPS Third Person Shooter-Starter

A Third Person Shooter or Third Person Role Playing Game type application is a type of game setup
where we follow the player and see their movements in the form of animations. Let's follow a similar
path for this. This time, Starter Assets - Third Person will be downloaded and imported from the Asset
Store.

Starter Assets - Third Person
Character Controller

l@ Unity Technologles ek ok ok
FREE

4513 views in the p
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Similarly, you will be asked for restart confirmation for the settings to take effect, click Yes and the
project will be closed and restarted.
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In the package that comes to the Assets section, we will just need to double-click the Playground scene
in Assets>Starter Assets>Third Person Controller>Scenes.
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The player being followed on stage is a robot. When the game starts, it will be seen that we can control
the movements with the arrow keys, shift, space bar and mouse.
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This game can also be adapted to mobile devices. However, since there are no keys like on a keyboard
on mobile devices, these controls will be made with a virtual TouchPad or keys.

First, let's go to the Movement Curser Settings setting in the PlayerArmature Inspector section and
uncheck the boxes. If the Can Push box is checked in the Basic Rigid Body Push section, it will also be
possible to push objects.

Ipen Inpat Datugger

Add Carpanant
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Then, activate the UlCanvasSaterterAssetslputs_Joysticks object which is previously passive in the
Hierarchy section.

RAG - Blayyround

Control is now enabled with the added joystick, not the keyboard. In this way, by going to Build
Settings, it will be possible to convert it to Android or 10S application according to the phone-tablet
type and play it with the joystick on mobile devices.
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By using a mine gallery model, virtual joystick application can be performed. Here, FPS object also
carries the light source (Spotlight) and makes illumination of the gallery with it.

9.3.Third Person Character Controller — Armature Change

The app can be experienced on Unity 2020.3.10f and above. The Universal Render Pipeline (URP)
template will be used.

TPSCharacteeCivinge - SarrpleScane - PC, Mac & Lnus Sard wone - Uiy 2026.3 2011 Femonet <011 >

I Universal
" Render Pipeline
Template

From Window -> Asset Store, Starter Assets will be downloaded to our Third Person Assets project.
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Since the URP template is used, the sample scene will appear on the screen.
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Under Starter Assets, double click on ThirdPersonController->Scenes->Playground to load the scene.

1 Fermonet D11

A pink screen will appear because there is an incompatibility between URP and
ThirdPersonController (TPS).
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To solve the problem, select Edit->Render Pipeline->Universal Render Pipeline->Upgrade Project
Materials to UniversalRP Materials.

UniverseiRP Maeriats

2D Renderer

Proceed key will be proceeding here.
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The problem will be solved. Now let's determine the character that we will replace with the robot.
For this, let's choose a character from the Adobe Mixamo site.

VANGUARD BY T. CHOONYUNG

From the window that opens with the Download button, select FBX for Unity (fbx).
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Now, drag the fbx file we downloaded into our Unity project (maybe under Assets).
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The character is completely white, and the textures are not visible. To solve this, select the file and
click Inspector->Materials->Textures->Extract Textures.
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Then, press Fix now to solve the material problem.
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Confirm the changes with the Apply button.
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Color and textures are matched.

Now, in the Hierarchy section, unpack all the sub-parts with PlayArmature->Prefab->Unpack
Completely.

Togohe Active State

Properties

In the next step, to delete the robot: PlayArmature->Geometry->Armature_Mesh will be deleted.
The robot is now removed from the scene.
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Our fbx (film box) character came instead of robot.
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Finally, we need to change the avatar. To do this, open the list by pressing
PlayArmature>Inspector>Animator>Avatar.
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Select the avatar to which we added the FBX file.
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Now, in the game mode, there is the character we selected instead of the robot.
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9.4 Transferring Blender Designs to Unity

Blender is one of the most important design and animation packages for Unity. However, the files
may not be fully transferred every time. In order to ensure the visibility of textures and colors when
transferring Blender scenes or objects to Unity, the entire scene developed in Blender or certain
object(s) is first selected.
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Then, click on File->Export->FBX (.fbx) option.

° Hetd pren

211



In the window that opens for recording, the following operations are performed in order: Include-
>Limit to section is clicked and Selected Objects is activated. Thus, the scene or object(s) we selected
are included in the export process.

< Blender File View
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Export FBX

Copy is selected under the Path Mode section.

© Blender File View
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BLENDER

Export FBX

Again, the Embed Textures box next to Path Mode is selected and activated.
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Then, give our file a name under the folder we specified and save it.

Emipty
Camea
Lamn
Arrriature
Mesh
Other

Export FEX

Now, come to our Unity scene. Drag the FBX file to the Assets section.
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It seems that the textures and coatings have not arrived completely. Now, select our FBX object in
the Assets section and look at its settings in the Inspector section.

Pesomal® «0X11s

Select Materials->Location->Use Embedded Materials (Legacy).
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Then, click Apply. In some cases, click Fix Now in the window that can be opened for customization
purposes.

Normaliag setungs

As you can see, the textures, colors and textures in Blender have been transferred.
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10. VIRTUAL REALITY — VR APPLICATIONS

10.1.Virtual Reality (VR) Application for Cardboard Devices

It is possible to say that cardboard-type headsets are the most economical VR headsets for
experiencing virtual reality applications. These stereoscopic (superimposing 2 images) based devices
have a chamber where mobile phones can be placed. Therefore, the main application output
platform is mobile devices such as mobile phones and tablets.

It is possible to print cardboard-type devices with Unity. For this purpose, the Google Cardboard XR
Plugin provides a template that will make the process easier.

Let's open the address https://github.com/googlevr/cardboard-xr-plugin on the GitHub site where
the plugin is located. Copy the link by clicking on the link in the HTTPS =0 i the window that opens
in the Code section.

cardboard -xr-plugin
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After this preliminary preparation, develop a simple Google VR Cardboard project in Unity.

In Unity 2021.3 or later (here 2022.3.1.14f), create a 3D project. We named our project VRCardboard
in this application.

Go to Window>Package Manager

® VRCardboard - Sam ne - Windows, Mac, 14f1 <DX11>
File Edit Assets Window Help

GameObject Component  Services

Panels >
Mext Window Ctrl+Tab
Previous Window Ctrl+5Shift+Tab
Layouts >

Unity Version Control

Search >
Asset Store

Package Manager

Text 3
TextMeshPro >
General >
Rendering >
Animation >
Audio >
Sequencing >
Analysis >
Aszet Management >
Ul Toolkit »
Visual Scripting >

Add package from disk...
Add package from tarball...
Add packzge from git URL...
Add package by name...

v

Code Coverage Unlock

June

ode Coverage

Paste the link we just copied here and press the Add button.
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%" Add package from git URL

Google Cardboard XR Plugin for Unity Update
Q1.24.0

A

P

Install

This projectis using the new input system package but
the native patform backends for the new input system
are not enabled in the player settings. This mears that
neo Input from native devices will come through,

Do you want to enable the backends? Daing so will
“RESTART ™ the editar,

Code Coverage

2 1.2.4- June 01, 2023

hE

¥ Plugin for Unity. i 3 n Unity Registry

S EE S E % B

The add-on is now installed in our package manager. If there is any update suggestion, we can do it
by clicking Update.
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Google Cardboard XR Plugin for Unity Updata Remove

check for updates and update to |

- Other

% B

[+

Installed From

S P DB

Since the preset scene, which is a template for the package, is located in the Samples section, open it
and import the sample scene named Hello Cardboard.

Update Ramava

Hello Cardboard 2,00 M8 Ramport

After this process, we can see that the folder is placed in the Project section.

Samples T Plugin for Unity > 1

Helle Card...

We can close the package manager.

Some computers may not be able to do this, so another way to get the package is to download it as a
ZIP file.

<% Code ~ About

5 Clone G = Cardboard XR Plug
HTTPS GitHub CLI

https://gdthub. coi

219



After the compressed file is downloaded to the hard disk, open it and extract it.

~ Bugin

ﬁ Screenshot_ 20240428 Walkj ] JPG Dosyasi

B8 cardboard-xr-plugin-master sya klasdri
i cardboar plugin-master.zip 2 7 ! P argivi

- Gegen hafta

In the Package Manager, press + and click the Add package from disk option.

)= Filters=

| Add package from disk... |

Add package from tarball...
Add package from git URL...

Add package by name...

The file type Unity is looking for here is JSON. Therefore, we can include the Google VR package in
our project by selecting the package.json file.

® Select package on disk
Lzl B > indiilenler > cardboard-x-plugin-mastss »  cardbosrd-tr-plugin-mester 3

enle w Yeni klazor

& Girg

&/ Galesi

! Belgeler

& Resimlz #

Dosya ad

The next part continues as described above. Restarting, Update, Sample addition operations are the
same.
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10.2.Configuring the HelloCardboard Scene

To open the sample scene, go to Assets/Samples/Google Cardboard/<version>/Hello
Cardboard/Scenes.
Let's select Add Open Scenes and select HelloCardboard.

M Project B Console
T

Q, All Prefabs Assels - sardbeard XR Plugin for Unity » 1.23.0 » Helle Cardboard » Scenes

Now, let's change our platform to Android (I0S for Apple). Select File>Build Setting>Android and
click Switch Platform.
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Let's add our current scene to the Scenes in Build section by clicking Add Open Scenes.

Add Open Scenes

Platform W Android

|;| Wind
E Dedicatec

- ;
|!| Android

WTHL

At this stage, we need to make a series of settings. In the Build Settings window, click on Player
Settings. The titles in the settings may vary depending on the version. In this study, version 2022.3 is
taken as basis.

In Player>Ilcon section, Company Name and Product name can be changed. Here the company name
is changed to DPU.

In the next step, go to the Player Settings>Resolution and Presentation submenu. Uncheck the
Optimized Frame Pacing box.

In the options under Orientation, instead of Auto Rotation, you can select Landscape Right or
Landscape Left. Here Landscape Right is selected.
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Player

iution and Presentation

CJ
== D
iy

et
Android 1 Ratio

VehG: ¢ Rotation
Fortrait
Portrait Upside Down

Landscape Right
Landscape Left
Auto Rotetion

Asget Import Dverric

Now, go to the Other Settings section related to the Player. Select ETC2 as the Texture compression
format.

DXT + RGTC(BC4, BCS)

je Name

Bundle Varsion Code
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Set the Android level as Minimum API Level>Android 8.0 'Oreo’' (API Level 26).

1
Android 5.1 'Lolll WP level 22)

gement T : ~  Android 5.1 'Lollipop’ (APl level 22)

Android 6.0 'Marshmallow' (AP] level 23}

Android 7.0 'Nougat' (AP level 24)

Android 7.1 'Nougat' (AP level 25)

Android 8.0 'Orec’ (AP level 26)

Android 8.1 'Oreo’ (4P| level 27)

Android 9.0 'Pie’ (AP| level 28)

Android 10.0 (API level 29)

Android 11.0 (API level 30)

Android 12.0 (APl level 31)

Platform
-
=

|i| Android
ndroic

wmL

E WebE

Android 5.1 'Lollipep’ (AP level 23)
Android 6.0 'Marshmallow' (8P| level 23]
Android 7.0 'Mougat' (AP| level 24)
Android 7.1 'Nougat' (8P1 level 23)
Android 8.0 'Oreo’ (AP} level 26)
Android 8.1 'Oren’ (AP} level 27)
Android 9.0 'Pie’ (AP level 28)
Android 10.0 (AF1 level 29)

Android 11.0 (AP level 30)

Android 12,0 (AP level 31)

Android 12.0 (121, APl level 32)
Android 13.0 (AP level 33}
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On the same page, set the Configuration>Scripting Backend selection to IL2CPP.

Configurati

Scriptn d hMonao

Apl Compatibility Leyvel® « Mono
IL2CPP

Click the ARM®64 box in the Target Architectures section.

Auto
«  Auto
Require

Note: If the Unity version is 2023.1 or later, select Activity in the Application Entry Point and deselect
GameActivity.

Open the Player>Publishing Settings window. Here, let's select the Custom Main Gradle Template
and Custom Gradle Properties Template boxes.

This last operation caused the Plugins subheading to open in Project>Assets. When we look here, we
see that two files named gradleTemplate and mainTemplate were added under the Android folder.
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Pluglins Androld

[ Assets
& Plugins
I Andro

Now, an addition needs to be made to these files. The text of these two code snippets, which can
also be copied from the page
https://developers.google.com/cardboard/develop/unity/quickstart?hl=en and how to add them are
listed below.

First code block of four lines:

implementation 'androidx.appcompat:appcompat:1.4.2"

implementation 'com.google.android.gms:play-services-vision:20.1.3"
implementation 'com.google.android.material:material:1.6.1"
implementation 'com.google.protobuf:protobuf-javalite:3.19.4"

Let's copy it from here. Let's double-click on the mainTemplate.gradle file to open it. We will be
asked to choose an editor. Notepad is sufficient for this job.

-9-

Bu uygulama dosyasini agmak icin .gradle
secin

ﬂ _ Onerilen uygulamalar
i ]
| E Not Defteri
Diger ekler
u 7-Zip Censole

Ao Adobe Acrobat

A AutoCAD Application

’g! Eski Windows Media Player
“‘\ Firefox
Microsoft Visual Studia Versian Selector

B Her zaman Yalnizca bir kez
ugins

. i

manTemplate
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Once the file is opened, we need to determine where to copy the copied code block.

=] Kaspersky mainTemplate.gradle X KameraGecis.cs CameraChanging.cs

Daosya Diizenle Gorindm

bpply plugin: om.android. library"
APPLY_PLUGINS

dependencies {
implementation fileTree(dir: 'libs', include: ['*.jar'])
®=XNEPS* ]_

android {
ndkPath " DKPATH

compileSdkVersion
buildToolsVersion

compileOptions {
sourceCompatibility JavaVersion.VERSION 11
targetCompatibility JavaVersion.VERSION 11

Here, paste the codes to the place indicated by the arrow above the **DEPS**} expression and save
it.

=] Kaspersky mainTemplate.gradle X KameraGecis.cs CameraChanging.cs

Dosya Diizenle Gorindim

ply plugin: n.android.library’
**APPLY_PLUGINS**

dependencies {

implementation fileTree(dir: "1libs’, include: [
implementation 'androidx.appcompat:appcompat:1.4.2
implementation ‘com.google.android.gms:play-services-vision:28.1.3"
implementation ‘com.google.android.material:material:1.6.1°
implementation ‘com.google.protobuf:protobuf-javalite:3.19.4°

Open the second file, i.e. gradleTemplate.gradle, in the same way, for example, with Notepad. As
you can see, this file has relatively short content.
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mainTemplate.g (ameral 3 CameraChanging.cs gradleTemplate X

Dosya Diizenle Gorindm

org.gradle. jvmargs=-Xmx**JVM_HEAP SI7E

org.gradle.parallel=true

unityStreaminglssets TREAMING _ASSETS**
ADDITIONAL PROPERTIES

Copy the two lines of code given below.

android.enableJetifier=true
android.useAndroidX=true

Paste it to the location shown in the file and save it.

mainTemplate.gradle  KameraG CameraChangi 5 gradleTemplate, * =+

Dosya Dizenle Gorinim

org.gradle. jvmargs=- M_HEAP_SI7Z

org.gradle.parallel=true

unityStreamingAssets="*STREAMING ASSETS*#
ADDITIONAL PROPERTIES
android.enableJetifier=true
android.uselAndroidX=true

Go to Project Settings>XR Plug-in Management and select the Cardboard XR Plugin box.

XR Plug-in Management

Initialize

-in Pr

figuration, tracking and migration can be found
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Come to Build Settings. Connect our smart mobile device with developer features enabled to the
computer. Here, Refresh the Run Device section and select the mobile device.

Plugin for Unity/

Add Open Scenes

Platfarm W Android

Use Player Settings
32-bit

Disabled -
Samsung SM N975F (RFBNBOBSLEL) » | Refresh
Default device I
All compatible devices
<Enter P>

Samsung 5M N975F (RFBNBOGSLAL)

Asset Import Overrides
ture ¢ No Override

ture Comp 1 No Override

Player Settings...

In the window that opens with the Build and Run key, define an APK file name (VROdal) by opening
a new folder (here APK1) or directly in the current location.

& Build Android
< = v B8 > Bubilgisayar > YeniBirim (D:) > UNITY > VRCardboard > APK1
Dizenle = Yeni klasar
BB A EGITIM MATE Ad . Degistirme tarihi Tar
Aramanizla eglesen
BB Ders Notlan - Kz

B VRGall eryl

e —
orleri Gizle | Kaydet | |

After installing the project as an APK file on the phone, the application with two stereoscopically
symmetrical images will start working.
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A 3D room experience can be achieved by attaching a cardboard headset. The headset moves, and
the Treasure changes color with the Reticler Pointer and can be transported with the button under
the headset.

At this point, we can remove the room and objects on the stage and position a 3D environment of
our design on the stage. In this way, we can achieve 3D experience for many designs.

There are tutorials on the internet that show what happens when the aimer hovers over an object.
Actions that will happen when the object is in the On Click state can be done with C# coding.

10.3.Moving in a VR Scene

Cardboard devices, except Google Daydream, usually do not have a control device. Therefore, the
application is passive in a space and is done by looking around. So, is there no way to move around in
the scene? Yes, there is! This section explains how this can be done with C# Script codes.

We have achieved 3D experience with the VR Room APK file and a cardboard-type headset. Now, first
deactivate the ready scene, namely the Cube Room, GraphicsAPIText, Point Light and Treasure
objects, by deselecting them in the Inspector.

Q Inspector
GraphicsAPIText
] ! Tag Untagged

Q‘_HallnCardbuard* T oo




In the Asset section, download the Sketchfab>Low Poly City, fbx file that we used before and drag it
to the stage.

Position the Player object in the Hierarchy in the city. Add the Character Controller component to
the Player with Add Component in the Inspector.

To prevent the player from passing through the city and falling under it, select the city object and add
a Mesh Collider with an Add Component in the Inspector.
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|
Search

. EMesh Collider

Also, create the C# Script file named Look.cs, whose codes are given below, in the Assets section and

write the following script.

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

public class Look : MonoBehaviour

{
public Transform vcam;
public float toggleAngle=u5.0f;
public float speed = 2.0f;
public bool moveForward;

private CharacterController cc;

// Start is called before the first frame update
void Start()
{

cc = GetComponent<CharacterController>();
//DontDestroyOnLoad(this);

}

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

{
if (vcam.eulerAngles.x <= toggleAngle && vcam.eulerAngles.x < 90.0f)
{
moveForward = true;
}
else
{
moveForward = false;
}
if (moveForward)
{
Vector3 forward = vcam.TransformDirection(Vector3.forward);
cc.SimpleMove(forward * speed);
}
}
}

The code file ensures that the Player stands still when the camera is viewed 45 degrees up and down

and moves forward at angles between them (toggleAngle=45.0f).
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In the Inspector, when you look at Look (script), you will see that the Vcam section is empty and says
None (Transform).

Drag and match the Main Camera here, which is located under the Player in the Hierarchy.

Go to Build Settings. While our phone is connected, create our APK file by pressing Build and Run.
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We can open the application on our phone and do the first check. We can test the motion control by
turning the mobile device in all directions.

As a result, we can observe the result in 3D by placing our phone on our cardboard headset. We can
control it by moving our head left and right and up and down and experiencing the VR application.

Some phones may require the Cardboard Google LLC app to be installed from Google Play for this
app to work.

On Google Play, with keywords like VR Player and VR Converter, we can find applications that
convert our mp4 etc. files to VR (for example VR Video Converter and VR Game).

There are also many videos in VR standards on YouTube. For example, a search with keywords such as
VR Video can find many videos suitable for VR viewing and can be watched in 3D on a VR headset.
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Similarly, for open pit and underground mine gallery scenes, it is possible to deploy on mobile device
and visualize in Google Cardboard headset.

We can walk through and control movements in the scenes by using the C# codes.

Although the Meta Oculus Quest 2/3 tutorial is not taken here, some outputs are given to show the
ability to have VR deployments for mining cases. Here, Meta and Unity MRTK (Mixed Reality Toolkit)
templates are utilized.
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11. AUGMENTED REALITY — AR APPLICATIONS

11.1.Augmented Reality — AR

Augmented reality can be thought of as the merging of virtual assets with the real world. If there is
the possibility of interactive management and intervention with these assets, the term Mixed Reality

is used for this concept.

For augmented reality, special glasses called Smart-Glass, which are usually expensive, are used.
However, smartphones or tablets that everyone can have can also be used for this purpose, although
they do not provide the same experience.

Various engines can be used to develop AR applications with Unity. Examples include AR Foundation,
AR Core, AR Kit, and Vuforia. Due to its practical use and reason, this section will show the Vuforia

application.

11.2 Vuforia AR Engine

This software has Asset downloads that work integrated with the Unity Asset Store. For this purpose,
an account must first be opened on the Vuforia website. Using the same email address as Unity will
be advantageous.

Home Pricing Downloads Library Develop Support

Register for a Vuforia Developer Account

With an account you can download dev et Bet
license keys, and participate in the Vi

'aszaard ¥ Lonfirm Password *

Ben robot dedilim

11 | agree to the terms of the Vuforis Developer Agresment.

O | acknowledge that my personal details will be processed in
accordance with PTC privacy policy and may be used far markering
purposes by PTC Inc, its subsidiaries and members of the PTC Pasine
Metwork, solaly for the promaotion of PTCs products and associated
services.

Vuforia's Unity app is located under the Downloads menu, but it is not required for this project.
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engine
developer partal

Home Pricing Downloads Library Develop Support

SDK  Samples Tools

Release Version

By downloading the Vuforia Engine SDK, Samples and Tools, you agree to the developer
agreement.

Vuforia Engine 10.19

Use Vufaria Engine to build Augmented Reality Android, i0S, and UWP applications for mobile
devices and AR glasses. Apps can be built with Unity, Android Studic, Xcode, and Visual Studio.
Vuforia Engine can be easily imported into Unity by downloading and double-dicking the

——ibupackoc o Doloiy

Qurity Add Vuforia Engine to a Unity Project or upgrade to the latest version
add-vuforia-package-10-19-3.unitypackage (140.01 MB)
MD5: 3a53c337667f20b5cf32b644%efba771

‘. Download for Android
vuforia-sdk-android-10-19-3.zip (29.83 MB)
MD5: B4bb9424c2cd540d93ce2bfdb2c1aba3

i0S Download for i0S
vuforia-sdk-los-10-19-3.zip (14.74 MB)
MD5: 6c7c2943f3a6b31c7a964b7caf2c6700

am Download for UWP
viforia-sdk-uwp-10-19-3.zip (24.11 MB)
MD5: 01943c6edbbadfb675ad74415e632a72

Here it will be necessary to use the License Manager and Target Manager titles for preliminary
preparation.

engine
developer portal

Home Pricing Downloads Library Develop Support E Log Out

Account Manager  License Manager  Target Manager  Credentials Manager

Dashboard 5
Getting Started Download SDK and Tools
Account Info

s New to Yuforia? Go to the docs and [earn how to Download the SDK for Unity, Android, 105 and
ERuUnLL AR track Images. objects and environments. UWP. Try out Vuforia with many samples available.
Payment Method Vuloriz Developer Library Download SDK
: Unity APl Reference Download Samples
Billing Statements Native APl Reference Download Teols
Find more information about the latest releases of Get support for your issues by using our various
Vuforia Enginel suppart options,
Release Annauncements View |atast issues
Release Notes SDK Discuss topics
Release Notes Tools & Apps Contact us

First, let's select this menu and use the Get Basic button in the window that appears to create a
Database License with the License Manager.
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engine
developer portal

Home Pricing Downloads Library Develop Support i Log Out

Account Manager  License Manager TargetManager Credentials Manager

License Manager

Learn mare about licensing.
Create a license key for your application.

Search
Narre Primary UUID Typ= Status w Date Modified
Herll H N N/A Basic Active Jun 04, 2023
ECEHE B | N/A Basic Active Jan 28, 2021
L N/A Basic Active Jan 14, 2021

In this window, specify the License name and check the agreement box. Continue by clicking
Confirm.

engine Home Pricing Downloads Libra Develop Support SeOuT
developer portal 18 2 P -upp Log Out

Account Manager  License Manager TargetManager  Credentials Manager

Back To License Manager

Add a license key to your Basic plan

License Name *
GSFGIT

You can change this later

By checking this box, | acknowledge that this license key is subject to the terms and conditions of the Vufaria Developer Agreement.

Now, a license has been opened with the name we created on our list.
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engine
developer portal

Home Pricing Downloads Library Develop Support Log Out

Account Manager  License Manager  Target Manager Credentials Manager

License Manager

Learn more about licensing.
Create a license key far your application.

Search
MNarme Primary UUID Type Status w Date Modified
GSFGIT N/A Basic Active Jan 01, 2024
Erd H N N/A Basic Active Jun 04, 2023
EBcE:E B | N/A Baslc Active Jan 28, 2021
Wi | N/A Basic Active Jan 14, 2021

Next step, we can go under the Target Manager. Here, click Add Database to create a database.

engine Home Pricing Downloads Library Develop Support
developer portal -

Account Manager  License Manager  Target Manager  Credentlals Manager

Target Manager

Use the Target Manager to create and manage databases and targets.

Search

Database Type Targets Date Modified
Byl || Device 3 Feb 21, 2021 | |
ErE B ENEI Device 1 Jun 04, 2023 (]
Bl -84 1 Device 8 Feb 10, 2021 [ ]
ECEHE H EI Device 5 Feb 16, 2021 [ ]

Enter the name of the database; here, do not use special characters (such as some Turkish
characters) and spaces like in web page names. Device option is suitable as Type. After naming,
create our database with the Create button.
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Create Database

Datahase Name *

GSF-GiT-Veri-Tabani

Type:

® Device
© Cloud

© VuMark

Cancel

Our database will be visible in the list.

engine Home Pricing Downloads Library Develop Support
developer portal

Account Manager  License Manager TargetManager Credentials Manager

Target Manager
Use the Target Manager to create and manage databases and targets.

Search

Database Type Targets
RaEtE 0 E 1 Device 3
ErE H EHEI Device 1
Device 8
GSF-GiT-Veri-Tabani Device 0
Device 5

Date Modified
Feb 21, 2021
Jun 04, 2023
Feb 10, 2021
Jan 01, 2024

Feb 16, 2021

m m = =

Now, prepare to add an object to the database that opens empty, or you can also use a ready-made

image file.

Here, we set our target image as the GSF Faculty logo. Take the high-resolution file from the faculty

page to the hard disk. File name: GSF-LOGO.png
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KUTAHYA DUMLUPINAR UNIVERSITESI

GUZEL SANATLAR
FAKULTESI

To add this image to our database in Vuforia, all we need to do is type the phrase “GSF-GiT-
Database” that we just created in Target Manager and whose name we see in the list. The window
that opens allows us to upload various visual objects to the database. This object can be a JPEG or
PNG file. It is important to note that the quality of the visual object must be high. For Image Target
type applications, Add Target is selected to upload the visual file we plan to upload.

engine Home Pricing Downloads Library Develop Support : + | Log Out

developer porial

Account Manager  License Manager  Target Manager Credentials Manager

Target Manager » GSFGIT-VerrTaba..

GSF-GiT-Veri-Tabani cwme

Type:
Targets (0)
Add Target Download Database (All)
Target Name Type Rating Status v Date Modified

The window that opens offers options to upload files to the database.
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Add Target

Type:
| ] |—==gill jir=ne==
L/ |/
| v U\
mage Multi Cylinder
File:

Browse...

JpE or .png (max file 2mb)

Width:

Enter the width of your targst in scene units, The size of the target should be on the
sama scale as your 2ugmeanted virtual content. Vuforia uses metars as the default
unit scale. The target's height will be calculated when you upioad your image.

MName:

Mame must be unique to 2 database. When a target is detectad In your application,
this will be reparted inthe APL.

Cancel add

Now, upload our target file to the File section with Browse. The file name will be seen as GSF-
LOGO.png. Write 1 to the Width section. GSF-LOGO automatically appears in the Name. Add it with
the Add button.

Add Target
Type:
- == —
‘,.'r’ f | o _.,,I. l - \| \ ,‘r
S “_‘#" — ,I/ J \\‘_)
Image Multi Cylinder
File:

Browse..,

.JPE or .pnE (max file 2Zmb)

Width:

1

Eaterthe-width-0f your target in scene units. The size of the target should be on the

same scale as your augmented virtual content. Vuforia uses meters as the default
unit scale. The target's haight will be calculated when you upload your image.
Name:

GSF-LOGO

Name must be unique to a database. When a target is detected in your application,
this will be reported in the APL

Cancel Add
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You may be asked to change the properties of the file:

Add Target
Type:
Image Multi Cylinder
File:
GSF-LOGO.png Browse...

Invalid file format.Only 8 bit gray scale or 24 bit RGB of file type
JPG or PNG are allowed.

JpE or .png (max file 2mb)
Width:

1

Enter the width of your target in scene units. The size of the target should be on the
same scale as your augmented virtual content. Vuforia uses meters as the default
unit scale. The target's height will be calculated when you upload your image.

Name:
GSF-LOGO

Mame must be unique to a database. When a target is detected in your application,
this will be reported in the APIL

Cancel Add

To overcome the problem, the file was saved in JPEG format with Paint and accepted as a problem-
free file. Our file appears in the database list that opens. At this stage, Vuforia performs the test that
appears with the phrase "Processing" to determine the file quality.

Target Manager > GSF-GiT-Veri-Taba...

GS F'G iT-VEI'i-Ta bani Edit Name

Type: Device
Targets (1)
Add Target Download Database (All)
Targer Name Type Rating (i Status » Date Modified
GSF-LOGO Image Processing Jan 01, 2024 19:38
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When we refresh the page after waiting for a short time, it displays the quality level (Rating) out of 5
stars. 5 stars is the strongest considered file quality. The system can work up to 3 stars, but it is likely
to break in the mobile application.

engine Home Pricing Downloads Library Develop Support Hello KaanErarslan ~ | LogOut

developer portal

Account Manager  Llicense Manager Target Manager Credentials Manager

Target Manager » GSF-GiT-Veri-Taba...

GSF'GiT'Veri‘Tabani Edit Wams

Type: Device
Targets (1)
Add Target Download Database (all)
O Targst Mame Type Rating Status Date Modified
O pe GSHLOGO Image Active Jan 01, 2024 19:38

11.3.VUFORIA integration in UNITY project

Now, continue by opening a project in Unity with version 2022.3.5 or higher. In this application,
version 2022.3.14f is used.

Log in to the Unity Asset Store with Windows->Asset Store. Reach the PTC Vuforia Core Samples
section by typing Vuforia Core Samples. If you notice, Unity requires a version of 2022.3.5 or higher.
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Vuforia Core Samples

© rrc vuioria *okkk

FREE

244 views in the

VUFORIA e
CORE SAMPLES o=

Very comprehensive utilities.

License agreement

License type

File size 958.3 MB
Latest version 3
Latest release date Nov 15, 2023
Original Unity version 2022.3.5 or higher

Publisher info Q Qu Support

Now, add it to our assets ("Add to Assets") and open it in our project ("Open in Unity"). If we are
using it for the first time, perform the Install process. Then Import.

Add it to our assets ("Add to Assets") and open it in our project ("Open in Unity"). If we are using it
for the first time, go on the Install process. Then, import.

Impart Re-Download

Importing a complete project wil overwrite your
current project seitings. To leave your project irtact,
cick the Switch Project bution to create a temporary
project where you can safely import this package,

Switch Project

Vuferia Core Samples

We can accept the warning that there are some updates.
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Irmpar|

This Unity Package has Package Manager
i encies,

New
New
MNew

Cancel MNext

Confirm the information about the update with the Update button.
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Add Vufonia Engine Package

Would you like to update your project to incude the
Yuforia Engine 10.19. 3 package from the
unitypackage?

If an older Yuforia Engine package is already present in
your project it will be upgraded to version 10.19.3

Go to our Scene in the project and see the changes under Assets.

When we go to Assets->SampleResources->Scenes, we see that there are many ready-made scenes.
Here, double-click the 3-Image Target scene.

By Image Tracking, we will see that a Ul Canvas has been opened. At the same time, new
GameObjects have been opened in the Hierarchy window.
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When we double-click on any of the objects starting with Image, sample objects in the 3D part of the
canvas will be seen.

We aim to import the GSF-LOGO into our database, place the 3D object we want on it, and even play
the video.

In order to perform these operations, we need to access the information and database in Vuforia
and import it into the Unity project.

249



11.4.Getting the License Key and Downloading Database from Vuforia to Unity

Let's go to the License Manager section in Vuforia and select GSF-Git.

d englr':el' Home Pricing Downloads Library Develop Support sllo Ka Log Out
eveloper porta

Account Manager  License Manager Target Manager Credentials Manager

License Manager oo

Learn more about licensing.
Create a license key for your application.

Search

Pomary UUID & Tvpe SLams ~ pate Modified
N/A Basic Active Jap 01, 2024
N/A Basic Active lun 04, 2023
NAA Basic Active Jan 28, 2021
N/A Basic Active Jan 14, 2021

On the page that opens, there is a license key prepared for use. When we click on it with the mouse,
this long key is copied to memory.

engine Home Pricing Downloads Libra Develop Support
developer portal ang y P PP

Account Manager  License Manager  Target Manager Credentials Manager

Licance Manager » GSF-GIT

GSF'GiT Edit Name Delete License Hey

License Key Usage

Please copy the license key below into your app

ERO=32D/// (/BALBNE+HCCICIEA BUMAYKUEZUEIW1 D745 JLpU6HS 3nR0VI0ZaLaulIndTTHE T yOb+ 6X0STTHS DT
ODIYASVEVSRUCTE vVl )poTmEHCSaT: S5 FRSVEUXEQITRSEn Sz 1Q¥wraphC S DNgyZ0l VTl 4¥SUHTIn1 YEQDG0N
cncfsﬂmynquphxfcqwlvwzuq&nmdahjac:ﬂamgn-s:1cJﬂd'2canszéa_aLa5z4nDEmlezinipMAsgmfGﬂaﬁm
aﬁE,?+1:2sxzapczunié:qmi::mdnm'masmhrcqawblCiqaaxlkpnahgazﬁgkgﬂmnzqfxc

Plan Type: Basic

Status: Active

Created: Jan 01, 2024 18:58

License UUID: 6bfad4b0d23447c3b64008cedabelbcd

History:
License Created - Today 18:58

To use this key copied to memory without entering Vuforia every time, we can copy it to Notepad
and save it as a text file.
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it-Uniity- main

Now, go to the Target Manager in Vuforia. Our goal is to prepare and download the database for
Unity.

vidforia engine

deuinper daita) Home Pricing Downloads Library Develop Support lelio KaznErarsian | Log Out

AccountManager  License Manager _‘nargutﬂanager Credentials Ma

Target Manager

Use the Target Manager to create and manage databases and targets.

Search

Database Type Targels Date Modified
Rl EEN Device 3 Feb 21, 2021 ]
EEEEEN
[ = NN NN Device 1 Jun 04, 2023 ]
EEEEENE e
EniBiE-EmJdE | Device 8 Feb 10, 2021 [ ]
| GSF-GiT-Veri-Tabani Device 1 Jan 01, 2024 [
u

|E(Id| I I I Device 5 Feb 16, 2021

Showing 1-5 of & 1

2.5 per page=

Now, switch to our database named GSF-Git-Database with this key. To download the database that
we want to download and have loaded one shape (GSF-LOGO.png) for now, select the box of our
shape as Target Name and press Download Database.
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Account Manager  License Manaper  Target Manager  Credentials Manager

Target Manager » G5SF-GiT-Veri-Taba...

GSF-GiT-Veri-Tabani ri: e

T}FPEZ
Targets (1)
Add Targst Download Database (1)
O Target Name ype Rating Status v Date Modified

1 selected Delete

Wi GSF-LOGO Image Active Jan 01, 2024 19:38

Here, Unity Editor should be selected from the options presented to us and Download should be
clicked.

Download Database

1 of 1 active targets will be downloaded
Name:

GSF-GiT-Veri-Tabani

Select a development platform:

(O) Android Studio, Xcode or Visual Studio
@ Unity Editor

Cancel Download

The database compilation process begins.

.
Compiling Databasé,

Compling a datahase wirh Objert targers may take ssueral minutes

Cange

We can see the downloaded unitypackage file on the hard disk.

# GSF-GiT-Veri-Tabani.unitypackage 01. ) Unity package file

Go back to our Unity scene. Here we go to the Assets->Import->Package->Custom Package
submenu.
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Fike Edit Ascets  GamwObjact
Create
Shew in Explarer

Dipen

ARCIrs T

Impart Packige
TR TaCoge

Sedsct Depandereios

Fefresh

Reimpeet A1l

Update WAML Schema

Generate Lighting Chrl-Shifee L
Cipen C# Project
View in Import Activity Window

Properties..

Indimlenler »

jeri- Tabani unitypackage

Dosys ade.

Then, Import.
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Make the sample objects such as Astronaut, Drone, Oxygen, and Fissure in the Hierarchy section of

our scene invisible by clicking on their boxes.

® GSF-AR - 3-ImageTargets - Windows, Mac, Linux - Unity 2022 3.14f1*
Edit Assets GameObject Component Window

Services

File

Now it's time to get our database object instead.

Go to ARCamera and open the settings in the Inspector section. Press Vuforia Engine configuration.

Here, a window will appear where we will enter the Vuforia database key. For this purpose, let's see
the box called App License Key. As you may recall, the key that we memorized in Vuforia License
Manager and that we can save in Notepad so that we can use it in our future work will be placed in

this box.
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Add Licenes

Paste the license key...

After removing the sample objects, we need to place our Image object. To do this, select
Vuforia>Image Target from the menu that opens with the right click of our mouse in the Hierarchy
section.
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Craata Empty
0 Ohject
Effect:

Ligrt

Audia

e

Weforia Engina AR Camurs

Fmage Targes

T Tovgpe

Cybindir Targs

Cloud Recognition »
Barcode

Mudel Target

Cornesa

Wisiisl Srigting Scene Verabies

Araa Targee

Sewsion Recorder

A plane-like object is placed in our scene. Open the menu to the Inspector->Type section of this
object. Click on the From Database option in this menu.

In the new settings that appear, there is a Database option under Type. We will import the database
that we created in Vuforia and download it in unitypackage format here.
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Add Target

Advanced

ﬂ ~ Default Observer Event Handler (Seript)

{Script)

mporant

GSF-GiT-Veri-Tabani

ViforizMare_Image:
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With the selection, the GSF-LOGO figure will be placed on the Image on the stage.

GUZEL.SANATLAR

FAKULTESI

We plan to place a 3D school model on the Image in the scene. We find a low poly building from
Sketchfab and place it in the Asset folder.

@ Assets
B Common
Bm Editor

This 3D building model is placed on top of the GSF-LOGO plate taken from our database after various
size reductions and positionings.
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Now, it is time to deploy our mobile device. For this, the Build Settings window opens. There are
many scenes listed in the Scenes in Build section.

Add Opan

Aze, Linux

However, since our project is about Image Target/Tracking, the boxes of the ones other than Image
Targets are checked and excluded from the process.

Also, since this will be a mobile application, the Switch Platform process is done by selecting the
Android platform.
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Platform

Now, we can connect our phone with developer features to the computer with a cable and Refresh
the Run Device section.

Platform W Android

LJ
E Dedicat

= ;
|’| Android

L

vs Platform Default device
All compatible devices

<Enter |P>

| Samsung 5M N975F (RFENBOGILEL) I

Asset Import Overrides

Player Settings...

When we select the Build and Run section, in the window that opens, we create a new folder called
GSFLogoApp with the right click of our mouse to register the application, and we specify the name of
our APK file as GSFLogo.apk.
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& Build Android
12 B8 > Bubilgisayar > YeniBirim (D:} > UNITY > GSF-AR > GSFLogoApp

Dizenle « Yeni klasdr

BB EGITIM MATERY, Degigtirme tarihi

Scenes Aramanizla
BB Film Rulosu

BB Ekran Gariintiile

v P Bu bilgisayar
=& Window

=8 Yeni Birim (D:)

Dosya adi

Kayit tiird: |a

~ Klasorleri Gizle [ Kaydet

The printout process starts with the save button. It will take a few minutes to complete. Finally, it
returns to our stage, stating that it was successful.

When the application was opened on the phone, the GSF Logo was placed on the computer screen
and tested. As a result, the building was displayed in front of the screen as an augmented reality
application.
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This application can be added to the displacement and rotation operations called Lean and Touch.

It is also possible to place a Plane instead of placing a 3D model on the logo that comes to the stage
as a plane and turn that Plane into a video player by adding a Video Player.

Another application alternative provided by Vuforia is the application called Ground Plane, which

allows the desired 3D object and video player to be positioned on the ground, independent of any
Image Target, because of ground scanning.

Again, after scanning a 3D space, augmented reality objects can be added to the desired objects or
points.

It is planned to prepare additional notes for this and similar applications. However, independent of
the notes, there are many supporting materials in digital media, primarily their resources.
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11.5.AR-Vuforia and Multi-Image Target

In addition to the single image-target application under the title of Augmented Reality, a similar
study can be done on multiple images. Essentially, this means placing many images in the Vuforia
Database and ensuring their recognition within an application of Unity. Therefore, a 3D model,
animation or video can be assigned to each shape (picture). In this way, AR studies can also be done
collectively on the pictures in the book (catalogue), called AR-Book (Augmented Reality Book).

Vuforia AR application is based on the principle of converting image file(s) uploaded to a database
created here into a Unity package, downloading them and entering them into the Unity project. Let's
repeat the upload and Unity package downloading process previously done for the GSF logo for the
Engineering Faculty and Dumlupinar University logos.

It is thought that explaining and repeating some parts of the first application from the beginning
would be beneficial, and there will be partial similarities with the previous explanation.

Let's log in to our Vuforia account.

engine
developer portal

Account  Licenses

Home Downloads Library Support Pricing | t | Log Out

Credentials  Target Manager

Dashboard
Account Info
Account Usage
Payment Method

Billing Statements

We're making changes to the Engine Developer Portal! We have integrated the |ibrary into the Developer X
Portal and made updates to the header. You can now access your licenses, credentials, and account
information under the "My Account” button in the top right corner.

Getting Started

New to Vuforia? Go to the docs and learn how to
track images, objects and environments.

Vuforia Developer Library
Unity APl Reference
Native APl Reference

Vuforia Releases

Find mere information about the latest releasss of
Yuforia Engine!

Release Announcements
Release Motes SDK
Releass Motes Tools & Apps

Here we go to the Licenses tab.

All licenses we created before will be opened.
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Download SDK and Tools

Download the SCK for Unity, Android, 105 and
UWP, Try out Vuforia with many samples available,
Dewnload SDK

Download Samples

Download Tools

Support

Get support for your issues by using our various
support options.

View latest issues

Discuss toples

Contact us



engine
leveloper portal

Home Downloads Library Support Pricing Log Out

Account  Licenses  Credentials  Target Manager

Learn more about licensing.
Create a license key for your application,

Search
MNams Primary UUID Type Status «~ Date Modifled
MAA Basic Active Jan 01, 2024
MNAA Basic Active Jun 04, 2023
NZA Basic Active Jan 28, 2021
A Baslc Active Jan 14, 2021
showing 1-4 07 4 1 25 per pages

Last updated: Today 5:04 PM  Refresh

Click GSF-GIT and copy its license by clicking with our mouse. This license information will be needed
in our Unity project.

Licenses  GSF-GIT

G SF'G iT Edit Name Delete License Key

License Key Usage

Please copy the license key below into your app

ARd+4zD/////BBABme+HCEiC1EAYozWwWe +wDunMCE gkAYXU6ZuH3wl D745JLpU6H53nA0Vg0Zalauidn4TTNEYygb+6k05JTpSrDT
ODJ yASVPVSRUCELsk0eGxIvvl2 jpormRKHC49IymMcSSF6sVEuXPQ3TRS6nEzU71Q¥wfopnCSj DhQyZD15VrU14YSUHv b1 YEuDGOW
c11GEsxIZMyogd2prE/CCQpMT1vQEZNgGn405Mo3h] ocrH6on9MrleJHd2taR5EE2alo5r+0DFrolLXf1E1JipFvyAS9Dch/ GpKIpm
=jE/+L26x2upeFuni2=qlikp=TJdMnTENT49G1hTtqéyybICidd3x1kPoEmg=s2HgZegfTqMPR2QEXE

Plan Type: Basic

Status: Active

Created: Jan 01, 2024 18:58

License UUID: 6bfed4b0d23447c3b64008cedabe1bc8
History:

License Created - Jan 01, 2024 18:58

Now, go to Target Manager and select the title we previously named GSF-GIT Database.

264



engine
developer portal

Home Downloads Library Support Pricing

Account  Licenses  Credentials  Target Manager

Target Manager

Use the Targel Manager (o create and manage databases and targets.

Search
Database Type Targels Date Medified
Device 3 Feb 21, 2021 i
Device 1 Jun 04, 2023 [ ]
Device 8 Feb 10, 2021 [ ]
| GSF-GiT-Veri-Tabani Device 1 Jan 01, 2024 [ ]
_ Device 5 Feb 16, 2021 ]

Showing 1-50f 5 1

" 25 per pagew,
Last updated: Today 5:09 PM Refresh

Here we will see that we have only uploaded an image file named GSF-Logo. Let's click Add Target to
add two logo files.

Home Downloads Library Support Pricing i | Logout

Account  Licenses Credentials  Target Manager

TargeiManager » GSF-GIT-Veri-Taba..

GSF-GiT-Veri-Tabani =cume

Type: Device
Targets (1)
Add Target Download Database (all)
[0 Target Mame Type Rating Status v Date Modified
O ws GSFLOGO Image Active Jan 01, 2024 19:38

First, we select the Faculty of Engineering logo file and add it (Add).

(Note: Possible errors are also shown)
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Add Target

sy,

Image Multi Cylinder

Type:

Browse...

Jpg or .png (max file 2mb)

Width:

1

Enter the width of your target in scene units. The size of the target should be on the
same scale as your augmented virtual content. Vuforia uses meters as the default
unit scale. The target's height will be calculated when you upload your image.

Name:

Dumlupinar_Universitesi_Mahendislik_Fakiltesi_Logo

Mame must be unigue to a database. When a target is detected in your a
this will be reported in the API.

Cancel Add

Here, the letter U caused problems because it does not exist in English.

Name:

Dumlupinar_Universitesi_Mihendislik_Fakiiltesi_Logo

Mame must have no spaces and may only contain: numbers (0-9), letters (a-z),
underscores { _) and dashes (-)

Name must be unigue to a database. When a target is detected in your application,
this will be reported in the API.

Let's rename and add.

MName:

DPUMuhendislikL0g05u|

Mame must have no spaces and may only contain: numbers (0-9), letters (2-z),
underscores ( _)and dashes (-)

Mame must be unique to a database. When a target is detected in your application,
thiz will ha rannrtand in tha ADI
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Now the upload will start. If we wait a bit and refresh the page, the quality of our shape will be rated
with stars. 4 stars is a quality level that is considered good.

engine Home Downloads Library Support Pricing

developer portal

Account  Licenses Credentials Target Manager

Target Mansger » GSF-GIT-Veri-Taba...

GSF-GiT-Veri-Tabani cctisme

Type: Device
Targets(2)
Add Target Download Database (All)
O Target Name Type Rating (1 Status v Date Modified
O # DPUMuhendislikLogosu Image Active Mar 06, 2024 17:18
O Y= GSFHLOGO Image Active Jan 01, 2024 19:38

Now, upload the university logo with Add Target.

engine Home Downloads Library Support Pricin t| Logo
developer portal = : el bi Pp E Log Out

Account  Licenses Credentials Target Manager

Target Mansger » GSF-GIT-Veri-Taba...

GSF-GiT-Veri-Tabani cctisme

Type: Device
Targets(2)
Add Target Download Database (All)
O Target Name Type Rating (1 Status v Date Modified
O # DPUMuhendislikLogosu Image Active Mar 06, 2024 17:18
O Y= GSFHLOGO Image Active Jan 01, 2024 19:38

In the window that opens, select the DPU logo file and add it (Add).
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Add Target

Type:
Image Multi Cylinder Object
File:
Browse...
——]PE OF . pIE [MaxX f1E 2]
Width:

i

Enter the width of your target in scene units. The size of the target should be on the
same scale as your augmented virtual content. Vuforia uses meters as the default
unit scale. The target's height will be calculated when you upload your image.

Name:

dpu-logo

tarmeTTosteumigqueto a database. When a target is detected in your application,
this will be reported in the API.

Cancel Add

Here we encountered another error. Vuforia is a program that distinguishes images. So, try again by
selecting a new file.

File:

dpu-logo.png Browse...

Invalid file format.Only 8 bit gray scale or 24 bit RGE of file type
JPG or PNG are allowed.

.JpE or .png {(max file 2mb)

Try again after making changes within the warnings or taking the shape from another source.
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Add Target

Type:

Image Multi Cylinder

_File:

JPE or .png (max fle 2Zmb)

Width:

1

Browse...

Enter the width of your target in scene units. The size of the target should be on the
same scale as your augmented virtual content. Vuforia uses meters as the default
unit scale, The target's height will be calculated when you upload your image.

DPULOGO

Mame must be unigue to a database. When a target is detected in your application,

this will be reported in the APL.

Cancel Add
This image file is also rated 4 stars and is available.
GSF-GiT-Veri-Tabani e
Type: Device
Targets (3)
Add Target
O Target Name Type Rating Status v
[m] n DPULOGO Image Active
O 4 DPUMuhendislikLogosu Image Active
O $p= G5F-LOGO Image Active
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Download Database (All)

Date Medified

Mar 06, 2024 17:34

Mar 06, 2024 17:18

Jan 01, 2024 19;38



Then, select all these files and click on Download Database (all), where there are 3 images.

GSF'GiT'Ve ri'Ta ba I'li Edil Mama

Type: Device
Targets (3)
Add Targest Download Database (3)
Targetr Name Type Rating Status v Date Modified
Fedlected  Delets
n DPULOGO Image Active Mar 06, 2024 17:34
+  DPUMuhendislikLogosu |mage Active Mar 06, 2024 17:18
" GSFLOGO Image Active Jan 01, 2024 19:38

In the window that opens, select the Unity Editor and download it (Download).

Download Database
3 of 3 active targets will be downloaded

Name:
GSF-GiT-Veri-Tabani

Select a development platform:

() Android Studio, Xcode or Visual Studio
@ Unity Editor

Cancel Download

Vuforia starts compiling the database for Unity.

Compiling Database

Compiling a database with Object targets may take several minutes

Cancel

In our web browser, we see that the file named GSF-GiTVeri_Tabani.unitypackage has been

downloaded to the hard disk.
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G5F-GiT-Ven-Tabani.unitypackage

2 VuforiaM - Sam Windo i, Linu

File Edit Asssts GameObject Compenent  Servicef

et Wincow Cuil=Teb
Previous Window Crl=Shife-Tab

Layouts 3
Unity Version Control

Search

Package Manager

Text
TadMeshPro

General
Rendering
Animation

Audio

Sequencing
Analysis

Aszet Management
Ul Toolkit

Visual Scripting

L

Here, search for Vuforia Core Samples and open it in Unity by selecting it. It will be displayed directly
under the Package Manager. Since we have downloaded it before, we can continue by Importing. If
we have not downloaded it before, we can select Download or Update if there is an update.

Vuforia recommends a minimum Unity version of 2022.3.16.
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Vuforia Core Samples Import Updata

MNovember 14, 2023 |/

& is bulit-In to Unity ... A

2 Samples

After clicking Import, if a warning comes up that the project will be processed, continue by clicking
Import.

Waming x

Importing a complete project will overwrite your
current project settings. To leave your project intact,
dick the Switch Project button to create a temporary
project where you can safely import this package.

Switch Project Cancel

Unity may inform you that there are some updates and ask for confirmation. Press Install/Upgrade.

This Unity Package has Package Manager
dependendies.

Install{Upgrade Skip
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In the window with options for import operations, click Next and then click Import in the window
that opens, which contains many settings.

Import Unity Package

-

mport Unity Package
les

ttings Overrides

Overrida

Qverride
Overrda
Qverrde
Ovorride
Overnda

Owerride
Overlde

Owerride
Override

f5e
5
-y
!_
.

-8

- 1y
[ ]

< f3p
[ ]

~ $¥0ro
o
O i
5
]

-

Oeride

Cancel  MNext

Finally, if Vuforia has an up-to-date package, it will be updated with Update. Continue by saying
Update.

Add Vufona Engine Package x

Would you like to update your project to indude the
Vuforia Engine 10.19.3 package from the
unitypackage?

If an older Vuforia Engine package is already presentin
your project it will be upgraded to version 10.19.3

Update Cancel

At the end of this process, we can see that new folders have been created under Project>Assets.
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s Project
-+

Assets

Common Editor F as Sar xCenes Streaming.

B i
I Packages

Go to the Scenes section under the SampleResources folder. Access Vuforia's rich augmented reality
scenes. In the scenes, select the ImageTarget scene and open this scene with a double click.

o s 0

] es » Sc

BPRRRRRRR
PR R

3-Gre 1P, 3 3-Instantl. 3= MictAir 3-MultiTar..

BPRRRRRR R
PRRRR PR RS
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Models can be viewed by double-clicking any Image Target in the scene that comes with the Ul (User
Interface) Canvas structure.

Since we will be creating our own database, let's disable all Image Target objects and free up the
space of objects in the scene.

The ArCamera is generated already.

Choose Open Vuforia Configuration in the Inspector.
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n

Download Vuforia Engine 10.20.3

Learn More

Open Library Article

Add License

TINUOUS AUTOFDCUS

Remember the license key we copied in Vuforia. We memorized it, but if there is other information
written on it, copy it again.
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i engine : o
developar pori Home Downloads Library Support Pricing

Account  Llicenses Credentials Target Manager

Licenses » GSF-GIT

GSF'GiT Edit Name Delete Licanse Key

License Key Usage

Please copy the license key below into your app

ARd+d=D//// /ARABme +HOE1 C1ERAyozilwe +wDunMCE gkBYNTE ZuH 3wl DT 45 JLpU6HE 3nA0Vy 0 Zalani Jnd TTHo Y ygo+ 6 k05 JTpExDT
0D YASVEVSRUCILSk0=GRIVV] 2 DormKHCS 9 TyMe 5 5F6SVEUXERSTRY6nS 2071 QYW Iopnss DhQyZD1 SVl Y SUHV) D1 YEUDGOW
~112F2xT ZMynqdZnri/ COQeMT 1vRE 2 g En408Ma 30 nerHEon OME 1 . THA2 £ aAEER 22T AE r 4 ODFral XE1E ] TipFryASoDch/ SokTom
s3E/+L26x2upsEuni 2 sgikps IJdMNTENT 4951 hTeg4vybICidd3x] kPoBmgs2MyZeg FTgHPh2QFXE

Plan Type: Basic

Status: Active

Created: Jan 01, 2024 18:58

License UUID: 6bfad4b0d23447c3be4008cedabe1bcd
History:

License Created - Jan 01, 2024 18:58

Paste the key into the App License Key section in Unity.

nlcad Vufora Engine 10.

Learn

Open Lib
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Now, drag the GSF-GiT-Data-Base.unitypackage file that we downloaded from Vuforia to the Assets
section of our project.

® GSF-GiT-Veri-Tabani.unitypackage 7:39 Unity package file

A window will open where we can see the package content and our JPG files. Click Import.

At this stage, we need to create new Image Target objects instead of the ones we made passive.
Open a window with the right mouse button in the Hierarchy section and click the Vuforia Engine
option. An object named Image Target will be added to our object list. Since we will be working with
three targets (multiple), repeat this process twice more and increase the number of Image Targets to
three.
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"|_|I'.'l' fGlobal = - -

We can name each one to avoid confusion.

Targets®*

Double-clicking on one of these target objects in the Hierarchy will bring the scene into focus.
Clicking on the other two will reveal that all three are on top of each other.
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So, reposition the plane image objects so that they are next to each other in the scene.

Now, it's time to match these white cards with the images in our database. To do this, first select the
Image GSF object. In the Inspector section, select From Database under the Type option.

s Image Target Behaviour (Script)

Download new Vuforia Engine v on:10.20.3

--- EMPTY ---
GSF-GiT-Veri-Tabani

Advanced VuforiaMars_Images

ﬂ » Default Observer Event Handler (Script)

Then, select the GSF-LOGO file as the Image Target in this database. After the selection, the match is
made automatically without any further action.
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aviour {Script)
Vuforia Engine version: 10.20.2

From Database

-Tabani

DPUMuhendislikLogosu
G5F-LOGO

Add O

Advanced

Default Observer Event Handler (Script)

Now, select the Image Target object and repeat the same process for it.
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Adjust the place and position of the image.
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Flle Ede fssets GemeObject Component Services Window Help

GUZEL SANATLAR

FAKULTES!

« Image Target Behaviour (5 Target Behaviour (Script)

i ; nload new Vufaria Engine version: 1
nload new Viufoeria Engine version: 10.2 5 R

From From Database
v === EMPTY ---
| GSF-GiT-Veri-Tabani

Advanced VuforiaMars_lmages A sion Object

v Default Observer Event Handler (Script) 7 P Advanced

Adjust the place and position of the image.
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File Edit Assets GomeObject Component Senvices Window Help

A dark background photo was used here for the DPU logo, but a white background image would be
more functional.

Three images can be placed in the frame by changing the ARCamera position.

When Image Target objects are selected, if a scale warning appears in the Advanced section, click Fix
Scale and then confirm with Ok.

Add Ocelusion Object Add Target Representation

Advanced

n + Default Observer Event Handler (Script)
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At this stage, the kind of operation that will be done on the image/photo displayed with the
augmented reality camera should be determined.

As you may recall, in our single Image Target application, we used the Modern Tower Official
Complex Building Apartment model from the Sketchfab site.

We matched it with GSF-LOGO, and when we brought the phone/tablet to this picture, the building
opened in 3D.

Now, assign the Image Target images of the three in a similar way. For this purpose, we can use
Unity Asset Store or Sketchfab.

In the multi-target shape application, three building models were downloaded from Sketchfab,
whose names are shown in the figure.

2 €0

Assets

Common Edilor "

The buildings were brought into the scene one by one, scaled, rotated and moved to position them
on the cards. They were also dragged into and connected to the Image Targets in the Archive.
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The image on the game window is given below.

Image Targets
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11.6.Deployment into Mobile Devices

Let's repeat the steps in the Single Image Target application here. This will open the Build Settings
window. There are many scenes listed in the Scenes in Build section.

Image Targets

However, since our project is about Image Target, the boxes of the ones other than Image Targets are
checked and excluded from the process.

Also, since this will be a mobile application, the Switch Platform process is done by selecting the
Android platform.
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E WebGL

Let's connect our phone with developer features to the computer with a cable and Refresh the Run
Device section.

Platform W Android
p

E Dedicat

=

Android

Platform ~  Default device
All compatible devices

<Enter |P>

| Samsung SM N975F (RFSNBDBILEL) I

Asset Import Overrides

Player Settings... Build v Build And Run

Go to the Player Settings section and specify the Company Name and application logo. In the Graphics
API section, delete the Vulkan and OpenGLE2 options other than OpenGLES3 with the "-" key.
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gs for Android
lcon
Resolution and Presentation

Splash Image

Other Settings

Rend

In the Identification>Package Name section, change the package name to match the definition above;
com.DPU.VuforiaM
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Vulkan Setti

B Write

Lraer

sUflder

All Devices
Prefer External
Auto

Internal

When we select the Build and Run section, in the window that opens, we create a new folder named
VuforiaM with the right click of our mouse to register the application, and we specify the name of our
APK file as VuforiaM.apk.

& Build Android
+ B Eubi

Yen: klasor
B plazafo

GITIM RATE!
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® Build Android
v [ R bilgisayar 5 YeniBinm (Dz} » UNITY > VuforizM > VuforiaM

Dizenle = Yeni klasar

B8 plataform-for-j: . Degistirme tarihi

[ WS EGITIM MATEI Aramanizla eglegen
B8 source
[~ Fad

B¥ Bu bilgisayar
=& Windc
=8 Yeni Birim (D)
B Ag

Dosya aii: U

. Klasorleri Gizle Kaydet [ Iptal

Kayit tir: | apk (*.apk)

The deployment process starts with the save button. It will take a few minutes to complete. Finally, it
returns to our stage, stating that it was successful.

When the application was opened on the mobile device, it was tested on an A4 paper with three logos.
As a result, the buildings matched with the three images were displayed as an augmented reality
application.
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Wherever the app sees three logos, whether individually or in groups, it will display the building
model matched on top of the logos in augmented reality format.

Logos will be displayed individually or in groups on wall posters, computer screens, business cards or
documents.

The size of the matched models and their angles relative to the camera can be adjusted by the
developer.

11.7.Augmented Reality with Video Player

In this application, let's place a Plane instead of a 3D model on one of the cards. Here, the DPU logo
is used. Adjust the size and position of the Plane so that it is on top of the logo.
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Now, add a Video Player with Add Component in the Inspector section of the Plane.

BH ~ Mesh Collider

Canvex

Drag and connect a video file that we prepared before to the Video Player>Video Clip section that
we added to the Plane and activate the Loop box. Connect the Plane under Image DPU.

When we start the application on our phone, it will see the DPU logo, and the matching video will
play on it. If desired, the sound of the video can be turned off by clicking the Mute check box.

Direct

After getting information about single and multi Image Target applications, we can continue with
Ground Plane, which is the application type where the model is displayed by scanning on the
ground/surface without the need for any image...
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11.8.Vuforia AR — Ground Plane

One type of augmented reality application is to open models directly on the ground plane without a
target. In this study called Ground Plane, we will continue from the point reached in single and
multiple target (Image Target) applications.

As you may recall, we downloaded the Vuforia Core Samples asset from the Asset Store and applied
single and multiple targets (Image Target) to our project. Let's continue with the same project.

There are many AR application scenes available under SamplesResources>Scenes in the Assets
section.

 mPPPRPPRRRRReR
eRee

The Ground Plane scene is a template with a rocking chair model inside a Ul (user interface)
framework.
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Since we want to open our model on the ground, make this object named Chair passive. For this
purpose, access the chair with Hierarchy>PlaneManager>Anchor_Placement>Chair and uncheck its
box to make it invisible.
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Chair (Mesh Filter)

Mesh Renderer

Use the low poly city model found on Sketchfab, which we use from time to time in Unity tutorials.
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© Sketchfab low pasy <)

low poly city

30 Modsl

B gor Trecyakov ==

During the preparation phase of the scene, we will need the license key we created earlier on the
Vuforia site. For this purpose, GSF-Git > License Key, located in the Vuforia Licenses section, will be
used.
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engine 2 » w )
Geveloper portal Home Downloads Library Support Pricing Junt | Log Out

Account | Licenses  Credentials  Target Manager

Licenses » GS5F-GIT

GSF'GiT Edit N3

e Delets License Kay

License Key Usage

Please copy the license key below into your app

ARd+4zD/// //BEEAme+ BCEIC1EAy e siwe twDunHC gk A YXU6Z uHIwl DT 450 LoUe 5 3nA0Vd Zalaui JndTTHEY yob+ 6 K0 STTpEXDT
ODj yASVEVSBUCILaklelxT 2iporm¥HCA 0 IynM oS EFE aVEuR PO3THOEn aUTI 0¥ fopn S DOy ED1 SV U 14 ¥ 5UHv b1 YERDGON
Cl1ETaxT ZMyoqdapTE, :lmmavgx ZNaEn405Mo3n]oerHEonoMe 1o JHAZC aRSES2SLa5r+00FroLXT1E] J2pFyyRSEITL/CpKIpm
s3E/+L26x2upeEuni2sgAkns TTdMn TEWT 4951 hTeodyybICidds= 1 kPobmgs2MyZeg fTaMER2QFXE

Zopied to clipboard

Plan Type: Basic

Status: Active

Created: Jan 01, 2024 18:58

License UUID: 6bfed4h0d23447c3064008cedabe1hcB

History:
License Created - Jan 01, 2024 18:58

After copying the license key, click Inspector>Open Vuforia Engine configuration in ARCamera.

EI )

EMRRRRRRRRRRRRR
PR

Since we are on the same project, we see that this key is already in the App License Key section. If
we are in a new project, we will need to paste it here.
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Then, position it in the Ground Plane area on the stage by minimizing it and using the gizmo to
control it from the top, right and left.

299



Drag and attach the model file under PlaneManager>Anchor_Placement. Check that the Chair object
is inactive.

After the scene design, open the File>Build Settings window. Here, the Android (10S for iPhone)
platform should be switched to, and only Ground Plane should be selected from the scenes.

Andraid

Wehil

Connect the mobile device and check.
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In Build
pl

|'| Andraid

L =

Rafresh
Platform Default device
All compatible devices
<Enter [P
Samsung Sh NE75F [RFENBOGILEL|

Make a few changes to the Player Settings to prevent applications from being overwritten.

We named this application VuforiaGP as the Production Name. We ensured that the same name was
used in the Package Name section. The abbreviation GP is considered a Ground Plane. Of course,
every designer can create a naming system.

Player
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Player

Sraphice Jot

When we click on the Build and Run section, we will be asked in which folder the application will be
created and its name. Enter our preference for this project; VuforiaGP.apk

The application will be created on both the disk and the phone by clicking the save button.
# Build Android
I | B bilgisayar » Yeni Birim (D:) » UNITY » VuforiaM » VuforiaM
Dizenle « Yeni klasar
B A EGITIM MATEF Ad Jegigtirme tarihi
B source B vuforiaM.apk

e KE

B Ders Motlan - Kz

v ¥ Bu bilgisayar
= Windoy

=8 Yeni Birim (D2)

Dosya ade: riaGBlapk v

Kayit tord: | apk (*.apk)

~ Klasarleri Gizle Kaydet | | iFtal

After opening the application on the mobile device, the ground/surface scan is performed. When the
honeycomb texture is seen, the model can be loaded onto the surface/ground.
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Product Placement

Tap to place Chair

By touching the honeycomb, the model will appear here.

Product Placement

5 .
R m B\
\%\ g ﬁ' \

. Touchand, drag to move Chair
« Two fingers to.rotate

Turning the mobile device allows the honeycomb to be viewed in different locations and sizes, and
the model reappears at that point.

The same model is displayed in front of the computer below.

303



Another issue is the Ul (interface) texts seen on the screen. Texts such as Product Placement, Tap to
place Chair, Touch and Drag to move Chair, Two fingers to rotate are templates and are for the
disabled chair and can be changed. For a change, the relevant lines can be found in the script (C#
code) files and changed with the desired expressions.

Scripts

urces ScercAssct:
GroundPa

Mieda el Praduct P
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cing an anchor

Even the honeycomb - reticle_ground_surface (sight) and other similar figures seen on the screen
under Sprites can be changed.

Although the commands include dragging and rotating the model on the mobile device screen, if
these features do not work, the asset named Lean Touch can be downloaded and used from the
Unity Asset Store. Information about this is included in the asset introduction.

n m Lean Touch

FREE

Opon In Unity

Ucense agreement

Frequently bought together

I
A ~ -
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In the example, mineral processing machines are used for Image Target application of Vuforia. After
Importing process of Lean Touch asset, right-click on Hierarchy window and add Lean Touch object.

Fie Edit Assets GameObject Component Semvices Window Help

Now, we can add the related Lean Touch components to the objects located on the scene. For each
asset, Lean Drag Translate, Lean Pinch Scale, Lean Twist Rotate and Lean Twist Rotate Axis
components are added (e.g., SAG mill). Drag the ARCamera to the components in the Inspector
having Camera use.

Fie (88 Jusei Geebpes Lorporent Sewces Wedow Hey

,,,,,

As a result, when the APK file is run, SAG mill object can be controlled by fingers. It can be dragged,
scaled and rotated.
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11.9.Similar Examples for Mining

The applications developed for an open pit mine and a quarry are given below. One is in front of the
computer, and the other is on the floor of the university corridor.

r’ B 2 ‘..A 0 LI ;

b

aidato

- W,

= Touch and drag to move the model
- vao fi b -
S—_——) . - AMC Rtion
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e A =
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tion to restore tracklng - \

Point camemto previous posi

c vuforia
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PPC KGALE

Although, Hololens 2 applications are not included in the book, some of deployments are shown to
give an idea.
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12. USE OF ANIMATION AND ADOBE MIXAMO CHARACTERS IN UNITY

Adobe Mixamo (www.mixamo.com) has a large library of characters and animations. The characters
and animations found here can be combined and turned into interactive animations in the animator
editor in Unity.

In this application, we can download a worker armature (body) and some animations from Mixamo
and how we can control it with C# coding developed in Unity.

—
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Let's download the root stance of the selected character, T-Pose. Here, from the window that
appears with the Download button, download it by selecting the FBX For Unity (.Fbx) line.

Now, search for the word Idle under the Animations tab and choose one of the many options that
appear that we find appropriate. With this choice, the animation is combined with our character in
the T-Pose state and plays on it. Download this by clicking the Download button and selecting Unity.
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CHI7_NONPER

X % *x

Fight telle Ta SEanding idie Aczian idle Ta Fight idle Action idle Ta Standing Mle Standing leke To Flght idie

Similarly, search for Walking, Running and Jumping animations, observe them on the worker and
download them in the same way.

WALKING ON CHIY_NONFER

*

Walking Left Tum Iv Pole Walking Waking Bedawards ‘wiaiking ¥E Reaction

* * * !

walking walling Tum 156 Stare walking Stan walking Backwacds
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Animations

RUNNING ON CH17_NONPER

Animations

o~ JUMPING ON CHIT_NONPER

Now, collect the downloaded files in a folder to place in the Assets section of the Unity project we
will create. [Extra kneeling and CPR are also included here]

Ad h Degistirme tarihi Tar Boyut
@ Ch17_nonPBR.fbx 1.06.2024 13:26 3D Object
B Ch17_non dministering Cpr.fbx 1.06.2024 13:35 3D Object 64.417 KB
B Ch17_non b :3 3D Object 64.220 KB

Jumping.fbx 0 3D Object 63.806 KB

3D Object
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Open our Unity project. Place our folder (Worker Ch17_nonPBR) in the Assets section.

Before we import the character into our scene, we need to make some presets on the FBX files.

When we select the Ch17_nonPBR file with the T-Pose position, we see that it has no colors. Let's
assign its textures. Extract the textures to a folder by clicking Materials>Textures>Extract Textures.

When you click on Extract Texture, you will be asked which folder the textures will be extracted to.
We will need to open this folder, right-click, give it a name, and select it.
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Thus, the colors of the worker character appear.

Now, see a series of operations that need to be done on all FBX files. The Animation Types in the Rig
section of all downloaded character files must be converted to Humanoid form.

313



T Lot Assats Gemelbjecs Comporart Serces Wndan |

Medel Rig  Animaton  Matedals

Revert  Apply

Also, some animations need to have some repetition motion. Below, the changes made under
Animations are shown in two consecutive frames.

Here;
* Loop Time and Loop Pose boxes should be activated (checked).
* Root Transform Rotation > Bake Into Pose should be active and turn Based Upon into Original.

* Root Transform Position (Y) > Bake Into Pose should be active.
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Optimal

Rever  Apply

In this way, all FBX files should be converted to Humanoid form, changes should be made in the
Animations section and Apply should be done.

After the operations on the files included in the project are completed, we can move on to the
animation and animator phase.

Let's add a Terrain to our scene to provide freedom of movement.

Then, position the Idle (fbx with T-Pose) file and the Main Camera to see it.

If you notice, since the characters have animation, the Animator tab also appeared next to the Scene
tab. If this is not opened, we can open it by pressing Windows>Animation>Animator.

Create a folder under Assets named Create>Folder>Character Animator and go into it.
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I Project
e

# Favorites Assels > Character Anfmaltos

Here, create an animator controller with Create>Animator Controller and name it WorkerController.

B Project 2 Console
T

* Favorites Assels > Character Animator

When this process is done, three states are created in the editor in the Animator tab, including Any
State, Entry and Exit blocks.

First, make animations of the transition from the idle position to walking and running states.

Drag and drop the Idle animation BEY isted under the Idle fbx file to the animator editor. The
Idle status will appear in the editor.

Also, a link will be automatically established from Entry to Idle status.
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Another process is to connect the controller named Assets>Character Animator>WorkerController
to the empty Inspector>Animator>Controller section of our Ch17_nonPBR object in Hierarchy.

When we switch to Player Mode, we see that our worker no longer stands in T-Pose and makes slight
oscillations in the Idle position.
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See the method that is normally used to establish a connection between states in the next step. Since
the walking and running movements are connected and transitional, create a state that will blend
them. Right-click in the editor and select Create State>From New Blend Tree.

Change the name of this state to Hareket. The Blend Tree state can also be thought of as an
organizer where a mix of movements can be made and passed.

Another noteworthy point is that a parameter called Blend has been created in the Parameters
section of the Animator tab.

Right-click on the Parameters>Blend parameter and delete it with Delete.
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AnyEtate

Instead, let's press + and add a Float type parameter, which is preferred in transition animations and
which we will call hiz.

Ay Geate

When we double-click on the movement, a layout and inspector will appear.

Fie Edt Anets Cerelbest Compomee Sovee Vindow Helo

When the Blend Tree box is selected, hiz must be selected as the Parameter.

In this case, the adjustment line is also displayed in the Blend Tree box.

e Tok Asew OwmeOtiecd Conpoct Sevices Windos Helip
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We can start adding motions to blend. Add a motion field with Inspector>Motion>+>Add Motion
Field.

Let's drag the Assets>Worker Ch17_nonPBR>Walking animation to the opened area. This process
also added the Walking animation to the Blend Tree (Hareket).

u
>
@
@
@
@0
-
“
B
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Here, the Parameter graph shows the Walking-Running transition from 0 to 1. Start the animation in
the Hareket animation preview window below and test how it accelerates from walking to running
by increasing the hiz setting on the Hareket box in the animator from 0 to 1.

So, with Blend Tree we have achieved the blending and transition of two animations.

Now, go to the Base Layer and create a link between Idle and Hareket (Blend Tree). To do this, right-
click on Idle and add a link to the Hareket box with Make Transition. Similarly, add a link to Idle from
the Hareket box (state) with Make Transition.

Ay State

Copy

Create new BlendTiee in State

Dlelete

Click on the direction arrow between Idle and Hareket to switch from Idle to Hareket (Blend Tree). In
the Inspector section, uncheck the Has Exit Time box. We should add the condition that will provide
the transition to the Conditions section. By pressing +, the number box where we will specify the
number that is the hiz parameter and the walking condition [Greater] comes to the list. We can
enter a value like 0.1 here.
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For the worker to stop, the hiz parameter must be less than 0.1 (Less). For this,select the arrow in
the opposite direction. Unselect the Has Exit Time box and add to Conditions with +. Here, select
Less instead of Greater and write 0.1 in the hiz box.

Thus, we have completed the necessary operations in the animator section. Now, when the speed
(hiz) goes above 0.1, it walks (Walking); above 0.5, it starts running (Running); and below 0.1, it stops
(Idle).

Now it's time for the keystroke to trigger these movement processes. Here, we need to provide stop-
walk-run controls when a key is pressed on the keyboard. Therefore, we have to code the C# script.

Let's create a file under Assets with Create>C# Script. WorkerControl is used as the file name here.

Double-click on the WorkerControl.cs file created under Assets and open it in Visual Studio. If Visual
Studio is not installed, it will open in the editor we specified as Preferences>External Tools>External
Script Editor (example: Notepad).
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The WorkerControl.cs file content is given at the end of the topic. However, before using it, Standard
Assets should be imported for camera control. This asset belongs to Unity Technologies and is not
currently available in the Asset Store. However, it is available on the course's Google Drive.

After the import process of the Standard Assets package is completed.

Assets>Standard Assets>Cameras>Prefabs>FreeLookCameraRig
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We will add the camera named above to our scene. The purpose here is to follow the worker's
movements from different angles depending on the mouse.

Connect this camera to our scene, to our Ch17_nonPBR worker object. Remove the Main Camera to
avoid conflicts.

In order for the camera to follow the worker, the worker object (Chl17_nonPBR) in the Hierarchy
must be connected to the FreeLookCameraRig's Inspector>Free Look Cam (Script)>Target.
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In this way, the camera can be rotated around the worker with mouse movements.

Another thing that is missing is the worker being able to turn in the direction the camera is pointed at
and look at the camera.

This has been achieved by adding the FreeLookCameraRig camera and coding accordingly.

Before switching to play mode, it will work after advancing to the end of the topic, writing the code
file completely or downloading it from Google Drive and connecting it to our worker object. It is
important to follow the live narration in the course to avoid any problems.

The operations performed up to this point were performed for standing, walking and running
movements. Due to the transitional nature of walking and running, Blend Tree and Float were used
as parameter type.

Now, see how to integrate some animations that we downloaded from Mixamo. Here, assuming that
there is no transitional movement, we will cover the system binding of the jumping, kneeling and
administering Cpr animations. These movements will be linked to the Idle position. Jumping and
kneeling will be linked directly to Idle, while Administering Cpr will be linked to the Kneeling
movement.

Let's start with Jumping.

Come to our animator window.
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Drag the animation named Jumping under
Assets>WorkerCh17_nonPBR>Ch17_nonPBR>Ch17_nonPBR@Jumping to the animator.

To establish the connection between Idle and Jumping, right click on Idle and use the direction line
with Make Transition. Similarly, right click on Idle from Jumping and establish the connection line
with Make Transition.

Now, we need to specify which parameter we will use to provide this connection. Add a Bool type
parameter to the Parameters section with +. Here the name zipla is given.
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At this stage, select the Idle->Jumping link. In the Inspector, unselect Has Exit Time. In Conditions,
select zipla from the list by pressing +. We don't change the true selection because it will jump when
the key is pressed.

Similarly, select Jumping->ldle link. In the Inspector, unselect Has Exit Time. In Conditions, select
zipla from the list that opens with + and set its condition to false.

Test this animation, which is connected to the Space bar key in the code line, by pressing the Space
bar while in Idle mode in Play mode.

Tl

Similarly, add the Kneeling Down animation. Drag the relevant animation file from Assets to the
animator. Establish the connections with Idle. Add the Bool type variable to the Parameters section.
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Make the true and false selections by adding the Has Exit Time and Conditions lists in the
connections.

In the coding, the Z key was used in the laptop collapse animation. When you press Z, the laptop will
collapse and when you pull it, it will rise. After testing in player mode, let's move on to our other
movement.

Here, connections were established between Kneeling Down and Administering Cpr with Make
Transition’s. Bool type kalp variable was added to Parameters. In the Inspector, Has Exit Time and
Conditions->kalp; true and false operations were done with similar repetitions.

After setting the codes to press the X key, test it in Play mode.
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12.1.Relevant C# Script Codes

Let's create a C# file named WorkerControl.cs under Assets. The file name should not be different
from this.

The reason for this is that the file name and the class name inside must be the same.

public class WorkerControl : MonoBehaviour

Codes can be created by writing them in the Visual Studio editor or an editor such as Notepad, or by
copying/pasting the file content given below.

The more practical way is to use the ready-made version of the file.

The script file is also located in the C# Script Files folder of Google Drive, where the course
documents are located.

After downloading this file from Drive, it can be placed in the Assets section of the project and linked
to our Ch17_nonPBR object.

The scene was tested in this environment as well, by adding a low-poly city (from Sketchfab) and a
casualty lying on the ground (from Mixamo) to make it an emergency response scenario for a
casualty.

=

b eo
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It is also possible to download animations for right, left and backward movements from Mixamo, add
them to the animator and add coding.

Here;
A: left, S: back, D: right, R: 180° rotation

It is coded to ensure orientation.

Bny State

Entry

Jumping

The final version of the WorkerControl.cs code file with these additions is below and on Google
Drive.

[*** WorkerControl.cs ***/

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

public class WorkerControl : MonoBehaviour
{
Animator adamAnim;
float maxspeed;
float axisZ;
Camera mainCam:;

/I Start is called before the first frame update
void Start()
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adamAnim = GetComponent<Animator>();
mainCam = Camera.main;

}

/' Update is called once per frame
void Update()
{

if (Input.GetKey(KeyCode.W)) // walking
{ maxspeed = 0.3f;
axisZ = maxspeed * Input. GetAxis("Vertical");
if (Input.GetKey(KeyCode.W) && Input.GetKey(KeyCode.LeftShift)) // running
{ maxspeed = 1.0f;
axisZ = maxspeed * Input.GetAxis("Vertical"); }

else // standing
{ maxspeed = 0.0f;
axisZ = maxspeed* Input.GetAxis("Vertical");

}

I/ walking to right

if (Input. GetKeyDown(KeyCode.D))

{ adamAnim.SetBool("saga", true); }
if (Input.GetKeyUp(KeyCode.D))

{ adamAnim.SetBool("saga", false); }

I walking to left

if (Input.GetKeyDown(KeyCode.A))

{ adamAnim.SetBool("sola", true); }

if (Input.GetKeyUp(KeyCode.A))

{ adamAnim.SetBool("sola", false); }

I/ walking back

if (Input. GetKeyDown(KeyCode.S))
{ adamAnim.SetBool("geri", true); }
if (Input.GetKeyUp(KeyCode.S))

{ adamAnim.SetBool("geri", false); }

I/ jumping

if (Input.GetKeyDown(KeyCode.Space))
{ adamAnim.SetBool("zipla", true); }

if (Input.GetKeyUp(KeyCode.Space))

{ adamAnim.SetBool("zipla", false); }

Il kneeling

if (Input.GetKeyDown(KeyCode.Z))

{ adamAnim.SetBool("dizustu", true); }
if (Input.GetKeyUp(KeyCode.Z))

{ adamAnim.SetBool("dizustu", false); }

Il heart massage-artificial respiration
if (Input.GetKeyDown(KeyCode.X))
{ adamAnim.SetBool("dizustu", true);
adamAnim.SetBool("kalp", true); }
if (Input.GetKeyUp(KeyCode. X))
{ adamAnim.SetBool("dizustu", false);
adamAnim.SetBool("kalp", false); }

Il'to switch between the animations Vector3.ClampMagnitude can be used
Il'to do this a variable like Vector3 is necessary; it is named (vektor) here

Vector3 vektor = new Vector3 (0, 0, axisZ);

adamAnim.SetFloat("hiz", Vector3.ClampMagnitude(vektor, 1f).magnitude, 1f, Time.deltaTime * 3f);
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/ladamAnim.SetFloat("hiz", maxspeed);

Il to make the worker and the assigned Free Look Camera follow the mouse
Vector3 kameraYon = mainCam.transform.TransformDirection(vektor);
kameraYon.y = 0.0f;

transform.forward = Vector3.Slerp(transform.forward, kameraYon, Time.deltaTime * 3f);

[ltransform.forward = kameraYon;

In this way, some animations required for a wounded intervention scenario have been fulfilled.

It should not be forgotten that a healthy project is more possible in a classroom environment and in
live lessons. Because in this way, there is a chance to intervene in problems that may occur in the
processes of the trainees.
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AFTERWORD

We have entered a big world with this book, which has a tutorial-based design for beginners of Unity.
After combination of the knowledge of computer graphics, animation, C# codes, it is possible to
deploy Unity projects to computers, mobile devices, consoles, VR headsets and AR smart glass
platforms.

Being an expert in this huge volume of work and interdisciplinary work with field experts enables us
to obtain satisfactory and efficient results. However, it is also possible to get results without the
opportunity to work together with Unity experts with knowledge at a level that can meet the needs.
"Introduction to Unity, a Real-Time Development Engine with applications for mining" serves to
this idea.

Unity information will be further deepened with mathematical computations, numerical analysis,
optimization, statistics, VR headsets such as Meta Oculus, HTC Vive and AR smart glasses such as MS
Hololens 2, Apple Pro Vision. In addition, multi-user applications, integration of artificial intelligence
programs, and its use with loT Internet of Things are included in the Unity's future perspective.

If you've gotten this far, thank you. Good luck and wish you success.
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