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CIEL CVICENIA

- Nastavenie pracovneho prostredia

- Obozndmenie sa s pracovnym prostredim
- Nacitanie modelov (SketchUp)

- Vytvorenie jednoduchej aplikdcie

ch SVR - Unity 1

KPI FEI TU v Kodicia



a——

INSTALACIA UNITY

Virtual Reality

- Unity Hub: hitps://unity.com/products

- Registracia: hitps://login.unity.com/en/sian-up

Unity Personal

Thanks for downloading Unity.
Just a few steps left.

Your download will begin automatically. If it didn't start, download Unity manually.
Also available for Mac ARMG4, Mac ntel, and Linux. Learn about licensing.

o+, Download Unity
COST PER MONTH

No credit card required



https://unity.com/products
https://login.unity.com/en/sign-up
https://login.unity.com/en/sign-up
https://login.unity.com/en/sign-up

a——

INSTALACIA UNITY

Virtual Reality

- Instaldcia Unity Hub a registracia na unity.com
- Stiahnutie vyvojovéeho prostredia 6000.4.1f1

2Hub

Locate Install Editor

W Getsetup
Projects

B Installs

Official releases
i Learn

| Resources UNITY 6

=/ Licenses

&% Unity 6.4 (6000.4.1f1) Supported

ﬁ’g Unity 6.3 LTS (6000.3.12f1) LTS Release notes [7 | Install

% Unity 6.0 (6000.0.72f1) LTS Release notes (7 | Install
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UNITY - VLASTNOSTI

Virtual Reality

- C#
- Vhodny pre developing mobilnych hier
- Templaty 2D/3D

- Store s ukazkami/modelmi

- Podpora viac ako 20 platforiem
- Intuitivne grafické rozhranie

- Velkd aktivna komunita fudi

» hitps://unity.com/use-cases

KPI FEI TU v Kosiciach SVR - Unity 1
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1. Projects ¢Hub .
\leW prOjeCT W Getsetup

2.

. B Projects
3 ) J n Ive rS O | 3 D Instalis Project name
4 . \l d S‘I’O vén i e > s ¢ SVR_2026

Location

N é VU d Resources C:\Users}timot
U m i eS -l- n e n i O Licenses Use Unity Version Control
projektu

5. Create project

KPI FEI TU v Kosiciach SVR - Unity 1 6
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KPI FEI TU v Kosiciach

SVR - Unity 1

URP Empty
Template

Welcome to the Universal Render Pipeline
his & 1t o ] :

URP Documentation
Forums
Report bugs

Remove Readme Assels



https://docs.unity3d.com/6000.2/Documentation/Manual/urp/urp-introduction.html
https://docs.unity3d.com/6000.2/Documentation/Manual/urp/urp-introduction.html
https://docs.unity3d.com/6000.2/Documentation/Manual/urp/urp-introduction.html
https://docs.unity3d.com/6000.2/Documentation/Manual/urp/urp-introduction.html

UNITY PROSTREDIE / LAYOUT |

- Scene
- pracovny priestor (editor)
- tvorba a Uprava objektov

KPI FEI TU v Kosiciach SVR — Unity 1 8



UNITY PROSTREDIE / LAYOUT
- Game
- pohlad hraca (kamera)

- vysledny vystup hry

KPI FEI TU v Kosiciach SVR — Unity 1 9



UNITY PROSTREDIE / LAYOUT

- Hierarchy
- zoznam vsetkych objektov v scéne
- organizdcia (parent/child)

' SampleScene

", Mz camera

&) Global Volume

KPI FEI TU v Kosiciach SVR - Unity 1 10



v Main Camera

- Inspector
- vlastnosti objektu
. pozicia, rotdcia, scale o
- komponenty

Perspective

Vertical

Rendering
Stack
Environment
Output

i1 v Audio Listener

+ Universal Additional Camera Data (Script)

Add Component

KPI FEI TU v Kosiciach SVR - Unity 1 11



- Project
- vetky sObory projektu
- modely, textury, skripty

KPI FEI TU v Kosiciach SVR - Unity 1 12



UNITY PROSTREDIE / LAYOUT

- Toolbar
- Hoand Tool
- Move Tool
- Rotate Tool
- Scale Tool
- Rect Tool
- Move, Rotate or Scale

¥ Tools

) Game Object v = ¥

KPI FEI TU v Kosiciach SVR - Unity 1 13



1. Hierarchy
+

2
3. 3D Object
4. Cube

KPI FEI TU v Kosiciach

= Hierarchy

-+ v o

Create Empty
Create Empty Child

3D Object
Effects
Light
Audio
Video

Ul

Camera

SVR - Unity 1

Cube

Sphere

Capsule

Cylinder

Plane

Quad

Text - TextMeshPro

Ragdoll...

Terrain
Tree

Wind Zone
3D Text




OBJEKT - INSPECTOR

- Standardne v pravej casti
okna

- SU tu definovane vsetky
komponenty, ktoré ma
objekt priradene a qjich
vIastnosti

- Nové komponenty sa daju
oridavat pomocou ,,Add
component” a taktiez vo
vacsine pripadov vo
vyvojovom prostredi funguje
metdda “drag & drop*

KPI FEI TU v Kosiciach SVR - Unity 1
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IMPORTOVANIE OBJEKTOV

- Moznost do projektu importovat objekty z
externych programov (SketchUp)

- Vyhodou je tiez dostupnost obchodu, ktory ma
mnoho bjek’rov aj zadarmo

! Unity Assat Store

The Asset Store has

Importing your assets from the Package Manager

To download or view your purchased assets go to Window > Package
Manager and select My Assets or click the Open Package Manager
button below.

Open Package Managet
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Uloha:

- Vytvorte v projekte “Assets” prieCinok, do
ktorého sa budu zhromazdovat modely

- (vzorovy model je dostupny aj na moodle)

hitps://moodle.tei.tuke.sk/mod/url/view.php2id=
10750 - —

1. RightClick
2. Create
3. Folder

KPI FEI TU v Kosiciach SVR - Modelovanie virtudinych objektov 1 17


https://moodle.fei.tuke.sk/mod/url/view.php?id=10750
https://moodle.fei.tuke.sk/mod/url/view.php?id=10750

- Moznost vytvarat viastné
materidly priamo cez Unity

- Pouzitie na objekty

1. RightClick
2. Create _
3. Material e

&, All Materials &

®) New Material
L All Models

4 All Prefabs

= Assets
mm Materials
e Chjects
Bm S5c 5
I Settings
Bm Tutorialinfo
= Packages

KPI FEI TU v Kosiciach SVR - Unity 1



PRIDAVANIE KOMPONENTOV

- Transform - Rigidbody
- POZICIC - fyzika objektu
(Posifion) . gravitdcia, sily
* fretacia . Scripts (C#
Rotation) . s%rég/cni)e
[>cale) - interakciq,
- Mesh Renderer pohyb
- ZzObrazenie . Light
objektu ,
- materidly a ?é\éﬁge”'e
fgrby - Directional,
- Collider Point, Spoft
- detekcia . Camerd
kolizii , .
. - pohlad hraca
?:%szsﬁgere' : gggﬂirovonie

KPI FEI TU v Kosiciach SVR - Unity 1



VYTVARANIE NOVEJ SCENY

Virtual Reality

- Pouzitie scén:
- Logicky kontajner objektov, ktoré mozu
rozdelit aplikdciu do viacerych levelov/sekcii

- Nacitavanim novej sceny sa mdze uvolnit
pamat (vymazanim objektov z predosle;

sceny)

1. RightClick  grews
2. CreOTe = Assets

3. Scene

Im Tutorialinfo
@ Packages

KPI FEI TU v Kosiciach SVR - Unity 1 20



Uloha: Pridajte SketchUp objekt do svojej scény

1. Pomocou “Drag&Drop” viozte objekt na
scénu

#* Favorites
4 All Materials
C, All Models

4 All Prefabs

(= Assels
m Materials
B Objects

B S 195

B Tutoriallnfo
= Packages

e Al Navigation

e Burst

KPI FEI TU v Kosiciach SVR - Unity 1 21
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BUILD PROJEKTU

1. File
2. Build Profiles
3. Build / Build And Run

KPI FEI TU v Kosiciach SVR - Unity 1 23
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DOPLNUJUCE GLOHY et

1. Vytvorte scénu, ktord obsahuje 4 objekty
(napr.: gula, plocha, 2 kocky) pre objekty
vytvorte rozne materialy a pouzite ich.

2. Guli nastavte gravitdciv.

3. Scénu zostrojte tak, aby gula pri svojom pdade
jednym objektom kocky presla skrz a od
druhého sa odrazila az dopadne na plochu,
kde sa zastavi.
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branislav.sobota@tuke.sk
timotej.sobota@tuke.sk
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CIEL CVICENIA

- Zadanie v Unity

- skriptovanie C#

- Input Actions

- Priddvanie tagu

- Vytvorenie jednoduchej aplikacie

20
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ZADANIE - UNITY

Virtual Reality

- Naimportované modely (SketchUp / Blender)

- Vlastné modely sa hodnotia lepsie ako iba
stiahnuté

- Dynamika prostredia / pohyb
- Pohyb hra¢a / kamery

- Box colliders

- Vyplnené prostredie

- Format odovzdania:
- Desktop appka
- Splitscreen appka na telefone
- VR headset appka
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SKRIPTOVANIE V UNITY

- Definuje sprdvanie objektov
- Pouziva jazyk C#

- Skripty sU komponenty

- Pridavaju sa na objekty

- Funkcie:

- Start() - spustisa raz
- Update() — opakuje sa

M - Je potrebné si
N doinstalovat qj
Visual Studio sprévne Uni‘l'y
Insiders bqll’éky

KPI FEI TU v Kosiciach SVR - Unity 2 4
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VYTVORENIE SKRIPTU

Virtual Reality

- v Project - v Inspector-e
objektu
1. RightClick 1. Add Component
2. Create 2. Vypisat ndzov
3. Scripting svojho scriptu
3. Enter

- Drag & Drop -> Inspector objektu -> Add Component

KPI FEI TU v Kosiciach SVR - Unity 2
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ULOHA

- Vytvorenie novej scény

KPI FEI TU v Kosiciach SVR - Unity 2 6



INPUT ACTIONS (INPUT SYSTEM)

- Novy systém vstupu v Unity
- Nahradza stary Input Manager

- Definovanie vstupov:
. Kldvesnica

- Mys
- Gamepad
- Pouziva Actions a Bindings

- Ukladda sa ako .inputactions subor

Virtual Reality



I Praject B Console
+ -

1. RightClick

& Assets
e InputAssets

2. mreate
3. Input Actions

KPI FEI TU v Kosiciach SVR - Unity 2




® Movement

Actions

KPI FEI TU v Kosiciach

Add Binding
Add Up\Down\Left\Right Composite 2 t W [Keyboard]
Add Binding With One Modifier LOmpos  Listen

Add Binding With Two Modifiers

SVR - Unity 2
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MOVEMENT SCRIPT

using UnityEngine;
using UnityEngine.InputSystem;

public class SphereMovement : MonoBehaviour
{

public float speed = 5f;

private Rigidbody rb;

private Vector2 movelnput;

void Start()
{

o = GetComponent<Rigidbody>();
}

void FixedUpdate()
{

Vectord movement = new Vectord(movelnput.x, Of, movelnput.y);
rb.MovePosition(rb.position + movement * speed * Time.fixedDeltaTime);

}

// This MUST match the action name: "Move"
public void OnMove(InputValue value)
{
movelnput = value.Get<Vector2>();
¥
¥
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MOVEMENT SCRIPT

- Overte spravanie scriptu

KPI FEI TU v Kosiciach SVR - Unity 2 11
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ULOHA

- Pridanie detekcie kolizii platforiem

KPI FEI TU v Kosiciach SVR - Unity 2 12



TAGY

- Tag je jednoduchy sposob, ako si oznacit
objekty v scéne.

- Tagy pouzivame hlavne v skriptoch, ked
chceme:
- zistif, s akym objektom sme sa stretli
- reagovat rozne podla typu objektu
- filirovat objekty (napr. iba nepriatelia)

KPI FEI TU v Kosiciach SVR - Unity 2 13



TAGY

- Ako nastavit tag v Unity
- Vyber objekt v scéne

- V hornej Casti Inspectoru
zvol Tag

- Klikni Add Tag...
- Vytvor novy tag
- Prirad ho objektu
- ndzov tagu musi byt presny
(velké/malé pismend)
- objekt moze mat iba jeden tag

KPI FEI TU v Kosiciach SVR - Unity 2 14
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ULOHA

- Zelenym platformdm nastavte tag:

GreenPlatform

KPI FEI TU v Kosiciach SVR - Unity 2 15
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ULOHA

- Modre| platforme vytvorte skrip pre
detekciu kolizie s platformou, ktord ma
tag:

GreenPlatform
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COLLISION SCRIPT

using UnityEngine;

public class SpawnCubeOnCaollision : MonoBehaviour

{
public GameObject cubePrefab;

void OnCollisionEnter(Collision collision)

{

if (collision.gameObject.CompareTag('GreenPlatform”))
{
// Get contact point (where they touched)
ContactPoint contact = collision.contacts[0];
Vector3 spawnPosition = contact.point;

// Spawn cube
Instantiate (cubePrefab, spawnPosition, Quaternion.identity);
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ULOHA

1. Vytvorte na scéne cube objekt
2. Presunte ho z Hierarchy do Project

3. Vymazte objekt cube zo scény
(volitelné)

4. Vyberte si modru platformu a presunte
porefab kocky do pola ,,Cube Prefab”

v Spawn Cube On Collision (Script)

W Cube



COLLISION SCRIPT

nnnnnnnnnnnnn
Can ¥

- Overte spravanie scriptu

KPI FEI TU v Kosiciach SVR - Unity 2 19



Virtual Reality

PRIDANIE DYNAMIKY DO SCENY

using UnityEngine;

public class UpDownMovement : MonoBehaviour
{
public float amplitude = 25f; // how high it goes
public float speed = 2f; // how fast it moves

private Vector3 startPos;

+ Up Down Movement (Script)
void Start() o
{ Amplitude 2

Speed

startPos = transform.position;

}

void Update()

{
float y = Mathf.Sin(Time.time * speed) * amplitude;
transform.position = startPos + new Vector3(0, vy, 0);

}
}



using UnityEngine;

public class Rotate : MonoBehaviour
{
[Range(1,50)]
public float speed = 1; i

+ Rotate (Script)

void Update()
{

transform.Rotate (0, 50 * Time.deltaTime * speed, 0);

}
}

KPI FEI TU v Kosiciach SVR - Unity 2
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Virtual Reality

ULOHY NA SAMOSTATNE RIESENIE

1. Pridajte moznost skoku (Jump)

2. Nastavte aby sa rotujuce kocky po urcitom
case znicili

3. Imeinte jednu platformu na inv farbu,
pridajte jej iny tag a nastavte aby sa pri kolizii

s nou objavil iny objekt
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CIEL CVICENIA

- Pohyb mysi
- Look-At mechanika
- Vytvorenie VR aplikdcie do telefonu
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ULOHA

- Vytvorenie novej scény:
- Podlaha
- Avatar
- Rozne objekty

KPI FEI TU v Kosiciach SVR - Unity 3 3
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AVATAR / HRAC

Uloha:

Vytvorte objekt a nastavie mu kameru ako
child objektu, s ktorym sa budeme pohybovat

Kameru nastavte na vhodné miesto

1.

Sl e

KPI FEI TU v Kosiciach

Pridq]
Pridq]
Pridq]

te novu action do vésho Input Action
te script na pohyb mysi
te script na pohyb avatara

SVR - Unity 3 4
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NOVA INPUT ACTION

Actions

@ hMove

e SUMP
® Look
® Delta [Mouse]

Actions

KPI FEI TU v Kosiciach

Action Properties

Action

Action Type

Binding Properiies
Binding
3 [Mouse]

lerived Bindings

Interactions

SVR - Unity 3
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MOUSE SCRIPT

using UnityEngine;

using UnityEngine.InputSystem; o T e n -I- O S C ri p-l-

public class MouselLook : MonoBehaviour

{ public float sensitivity = 100f; p ri d OJ. -l-e n O

public Transform playerBody;

Camera object

private float xRotation = Of;

void Start () I
+ Mouse Look (Script)

Cursor.lockState = CursorLockMode.Locked; .

}

: _ 100
public void OnLook(InputValue value) aTE A Sphere (Transform)

{

lookinput = value.Get<Vector2>();

} - Nezabudnuf

void Update()

{

° y °
float mouseX = lookinput.x * sensitivity * Time.deltaTime; rI d O 'l' re f e re n C I U
float mouseY = lookinput.y * sensitivity * Time.deltaTime;

[ )
// Vertical rotation (camera only) O P q e t O b e |<'|'
xRotation -= mouseY; n r n

xRotation = Mathf.Clamp(xRotation, -20f, 90f);
fransform.localRotation = Quaternion.Euler(xRotation, Of, Of);

// Horizontal rotation (player body)
if (playerBody = null)

playerBody.Rotate(Vector3.up * mouseX);

}
}
}

KPI FEI TU v Kosiciach SVR - Unity 3 6
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MOVEMENT SCRIPT
g UniyEngine.nputsyster; - Tento script

publc clss layerMovement  MonaBehatdoue o ile ije NO
e Parent objekt

private Vector2 movelnput;

void Start()
{

rb = GetComponent<Rigidbody>();
}
public void OnMove(InputValue value)
{

movelnput = value.Get<Vector2>();
}
void FixedUpdate()
{

// get direction relative to player rotation
Vector3 move = transform.forward * movelnput.y + transform.right *
movelnput.x;

rb.MovePosition(rb.position + move * speed * Time.fixedDeltaTime);

}
}
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SCRIPTY

- Pre oba parent a child objekty
(Avatar a kamera) pridat komponent

Player Input
- Actions — vase Input Action
- Behavior —» Send Messages

Player

Send Messages

Cpen Input Settings Open input Debuager

KPI FEI TU v Kosiciach SVR - Unity 3 8
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SCRIPTY

- Overte spravanie scriptov

KPI FEI TU v Kosiciach SVR - Unity 3 9
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ULOHA

- Pridanie Look-At mechaniky

KPI FEI TU v Kosiciach SVR - Unity 3 10



using UnityEngine;

s C R I PT public class LookHighlight : MonoBehaviour
{

- Tento script pridajte na
Camera objekt

- Na objekt, ktory
chcete zvyraznit
pridajte tag:

LookedAtObject

- Objekty musia mat
- Collider (pre raycast
- Renderer

}

public float distance = 10f;
private GameObject lastObject;

void Update()

Ray ray = new Ray (transform.position, fransform.forward);
RaycastHit hit;

if (Physics.Raycast(ray, out hit, distance))

{
GameObject obj = hit.collider.gameObject;

// ONLY objects with this tag
if (obj.CompareTag('LookedAtObject"))
{

// reset previous object
if (lastObject != null && lastObject = obj)

ResetObject(lastObject);

}
HighlightObject(obj);
lastObject = obj;

}

else

ResetlLast();
}
}

else

ResetlLast();
}
}

void ResetlLast()
if (lastObject = null)
{

ResetObject(lastObject);
lastObject = null;
}
}

void HighlightObject(GameObject obj)

Renderer rend = obj.GetComponent<Renderer>();
if (rend 1= null)

rend.material.color = Color.yellow;
}
}

void ResetObject(GameObject obj)

{
Renderer rend = obj.GetComponent<Renderer>();
if (rend !=null)

rend.material.color = Color.white;
}
}

.llms

Virtual Reality
Campitar Graphics




COLLISION SCRIPT

nnnnnnnnnnnnn
Can ¥

- Overte spravanie scriptu

KPI FEI TU v Kosiciach SVR - Unity 3 12



- Nainstalovanie Gitu

hitps://qit-scm.com/install/



https://git-scm.com/install/
https://git-scm.com/install/
https://git-scm.com/install/

- Import Custom Package
hitps://moodle.fel.tuke.sk/mod/resource/v

lew.php<eid=14522

KPI FEI TU v Kosiciach SVR - Unity 3
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VYTVORENIE VR APLIKACIE DO TELEFONU

Impeort Unity Package n

- Import v Unity:

1. Assefts

2. RightClick

3. Import Package
4. Custom Package

Ak nastanu errory — restart a skusif znova

KPI FEI TU v Kosiciach SVR - Unity 3 15



Virtual Reality
.......

VYTVORENIE VR APLIKACIE DO TELEFONU

- Import v Unity:

1. Tools

2. Google Cardboard Setup

3. Install Google SDK  prememrrer

Google Cardboard Setup for Beginners
Install Google SDK
Open Package Manager to Import HelloCardboard

; Switch Platform to Android
v Tools Window Help

Configure Player Settings

Google Cardboard Setup Open Player Settings - Publishing Settings
Update Gradle Files

# Sxene o» Game

0%

Ak nastanu errory — restart a skusif znova

KPI FEI TU v Kosiciach SVR - Unity 3 16



- Nainstalovanie Google Cardboard XR plugin

1. Window
Package Management

Package Manager
+

Buiit-i

Install package from git URL
Install

S T e

https://aithub.com/googlevr/cardboard-xr-plugin.git

KPI FEI TU v Kosiciach SVR - Unity 3 17
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https://github.com/googlevr/cardboard-xr-plugin.git
https://github.com/googlevr/cardboard-xr-plugin.git
https://github.com/googlevr/cardboard-xr-plugin.git

- Google Cardboard XR plugin Scéna

Google Cardboard XR Plugin ... = Update
1.26.0

Author unknown

com.google.xr.cardboard

Description  Version History  Dependencies  Samples

Hello Cardboard 2.07 M8

Basic sample, minimal project setup.

Samples »* Google Cardboard XR Plugin for Unity > 1.26.0

Nl

HelloCargo... Vrilode

KPI FEI TU v Kosiciach SVR - Unity 3

2 Hello Cardboard :

Scenes




e —
Virtual Reality
Cemputr Graphics

VYTVORENIE VR APLIKACIE DO TELEFON

- /mena platformy na Android

O Inspector Google Cardboard Setup
Google Cardboard Setup for Beginners
Install Google SDK
Open Package Manager to Import HelleCardboard

Switch Platform to Android

Configure Player Settings

Update Gradle Flles

KPI FEI TU v Kosiciach SVR - Unity 3 19



- Konfigurdcia Player Settings
1. Google Cardboard: K

Google Cardboard Setup for Beginners
Install Google SDK
Open Package Manager to Import HelloCardboard
Switch Platform to Android
Configure Player Settings

Update Gradle Files

2. Build Settings/Profiles — Player Settings

Android™

KPI FEI TU v Kosiciach SVR - Unity 3 20



- Konfigurdcia Player Settings
1. Player Settings

2. Publishing Settings

3. Build

SVR - Unity 3

KPI FEI TU v Kosiciach




X Project Settings

Adaptive Performance XR P[ug—in Management
Audio

Editor

Graphics b=
Input Manager

Input System Package
Memory Settings
Package Manager
Physics ARCore
Physics 2D
Player
Preset Manager Oculus

Quality Unity Mock HMD
Scene Template

Script Execution Order

Services

Initialize XR on Startup v

Plug-in Providers @

sardboard XR Pl

Tags and Layers Information about configuration, tracking and migration can be found below.
TextMesh Pro

Time

Timeline

Ul Builder

Version Control

Visual Scripting

XR Plug-in Management

KPI FEI TU v Kosiciach SVR - Unity 3




- Pridanie scény do Buildu

1. File — Build Settings/Profiles
2. Open Scene List

3. Add Open Scenes

KPI FEI TU v Kosiciach SVR - Unity 3 23



- Update Gradle Files

0 Inspector Google Cardboard Setup
Google Cardboard Setup for Baginners
Install Google SDK
Open Package Manager to Import HelloCardboard

Switch Platform to Android

Configure Player Settings

Update Gradle Flles

KPI FEI TU v Kosiciach SVR - Unity 3 24



VYTVORENIE VR APLIKACIE DO TELEF

- Nastavenie Layerov na Interactive
1. Hierarchy — Treasure — Inspector
2. Layer — Add Layer

3. User Layer 6: Interactive

+ Cardboard Reticle Pointer (Script)

5 . Reticle Sorting Order

Reticle Interaction L... Interactive

KPI FEI TU v Kosiciach SVR - Unity 3 25
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