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submit documents & preseniahons
ne via e-mail to both of us'

Thanks! ©




Important Notice #2!

Each of you will receive 2 things today, please return after the semester:

(1) & Vive Tracker Staps
(2) Chest Strap for Heart Rate Tracker

Both for personal use! ©




send an e-mail to Felix
o schedule n_me_eﬁng in the lab.

Thanks! ©




& unity

Who has developed with Unity before?

<’

Who has developed a VR/AR project with Unity before?




& unity

Today you will learn about ...

... basics of working with Unity.
... basics of VR in Unity.

.. some fips and tricks that might help you in your project.



& unity

Disclaimer!
This is not a comprehensive Unity coursel

<’

This session is meant to be:
- areminder for those already familiar with Unity
- A kick-start on “how fo think the Unity way” for those new to Unity
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Unity

a powerful cross-platform game engine

@ vr-seminar-example - SampleScene - Windows, Mac, Linux - Unity 2022.3.26f1 <DX11>

File Edit GameObject

sets Component _Services Window Help

L layers v Layout
> Animator i om { @ Inspector
v - v i - splay1 ¥ 16:9 Aspec <
votv  @Local Hw o Q Dispiaylig e seect v Cube
Main Camera Tag Untagged Layer Default
onal Light
Transform

<Persp

BB Cube (MeshFiter)
Mesh

B8 v MeshRenderer
Materials,

Lighting

bal lilumination

Probes
Light Prob Blend Probes
ction Probes Blend Probes
Anehor Override None (Transform)
Additional Settings

Motion Vectors Per Object Motion

Dynamic Occlusion

@ v Box Colider

Edit Collider

@0/ A0 [@0 s Trigger
- Assets Provides Contacts
M Scenes Material
size

Layer Overrides

G Packages
W Code Covera Add Gomponent
M Custom NUnit
M Editor Coroutines

etBrains Rider Editor
W Profile Analyzer
W Settings Manager

i Unity Ul

10



Over 1.2 million

Over 1.2 million monthly active users using the Unity
Editor

Our impact by the numbers

3B downloads per month

Made with Unity games on mobile averaged 3B
downloads per month?

70% of the top 1000 mobile games

More than 70% of the top 1000 mobile games are
made with Unity®

28% of the top 1,000 PC games

At least 28% of the top 1,000 PC games on Steam
are made with Unity*

70% of top-selling VR games

More than 70% of top-selling VR games on Meta
Store are made with Unity®

Source: Unity Website (https://unity.com/our-company)

68 billion impressions

Unity Ads and ironSource ads serve over 68 billion
impressions each month®

13


https://unity.com/our-company
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Unity Setup

Step 1 - Download & Install the Unity Hub

@ Products Solutions Resc Community

Download Unity

Download the world's most popular development platform for

How to get started

STEP 1
Download the Unity Hub

Before you can start creating in Unity you'll need
to download and install the Unity Hub. Windows,
Mac, or Linux.

Learn

Support

STEP 2

Install the Unity Hub

Once your download and install has completed,

open the Hub and login or create a Unity
account.

PLANS AND PRICING

STEP 3

Install the Unity Engine

n the Hub, start a tutorial or open a new project.

The latest version of the Unity Engine will
download automatically.

16


https://unity.com/download

Unity Setup

Step 2 — Starf the Unity Hub & Log In

Unity Hub 3.11.1

S

Welcome to Unity Hub

Manage all your Unity projects and
editaSTdiations In one dp®

Sign in

New to Unity? Create account K X \ k|

‘.‘:ii"_‘i e ;ii ]
44 ‘“ - Al

. Time Ghost
7 Support Y Made with Unity

If you don’t have an account, create one with your student mail address.
(... and Steam, and Microsoft potentially)

17




Unity Setup

Step 3 - Install Unity version 2021.3.38f1

Unity Hub 3.11.1

“  nstalls

Projects
EhiiCial releases Pre-releases

Installs

Learn Unity ( 1) (s
C:AProgram Files\Unity\Hub\Editor\2022.3.26f1\Editor\Unity.exe

Community Android  I0S  Windows

Unity ( 1)
C:Program Files\Unity\Hub\Editor\2022.3.23f1\Editor\Unity.exe

Android Windows

C:Program Files\Unity\Hub\Editor\2021.3.5f1\Editor\Unity.exe

Android Windows

Unity ( f1) Lrs
C:Program Files\Unity\Hub\Editor\2021.3.2f1\Editor\Unity.exe

¥ Downloads

In the Unity Hub:
Installs = Install Editor




Unity Setup

Step 3 - Install Unity version 2021.3.38f1

Unity Hub 3.11.1

Install Unity Editor

Official releases Pre—releas

Can't find the version you're looking for? Visiflour download archive for adkess to Long-Term Support
and patch releases, or join our beta program re

[/| Beta program webpage

In the Unity Hub:
Installs = Install Editor 2> Archive =2 Download Archive

19



Unity Setup

Step 3 — Install Unity version 2021.3.38f1

0O
@
Il

P

Unity download archive

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

Unity 6 2023 122 @ 2089 2019 2018 2017 Unity 5
All versions LTS (Default) Tech Stream

Version Release date Release notes Hub installation Downloads

2021.3.5011 19. Mirz 2025 Read See all
3-year LTS

2021.3.491 18. Feb. 2025 Read See all
3-year LTS

2021.3.48f1 22. Jan. 2025 Read See all
3-year LTS

In the Unity Hub:
Installs = Install Editor = Archive 2 Download Archive
- 2021- scroll down and install 2021.3.38f1




Unity Setup

Step 3 - Install Unity version 2021.3.38f1

Unity Hub 3.11.1

Install Unity (2021.3.1011)

Add modules Required: 8.93 GB Available: 932.18 GB

Linux Dedicated Server Build Support 101.53 MB 411.97 MB
Mac Build Support (Mono) 32483 MB 178 GB
Mac Dedicated Server Build Support 323.27 MB 1.76 GB
Universal Windows Platform Build Support 27764 MB 1.95 GB
WebGL Build Support 328.54 MB 1.62 GB

s Build Support (IL2CPP) 299.52 MB 1.71GB

Windows Dedicated Server Build Support 596.45 MB 3.4GB

Continue

In the Unity Hub:
Installs = Install Editor = Archive 2 Download Archive
- 2021- scroll down and install 2021.3.38f1
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= Hierarchy
+v o
P SampleScene
D Main Camera
P Directional Light
£ Room
0 Objects
Q) Cube
) Cube
[0 Cube
P Structures
0 Floor
1 Wall
2 Wall
5 Wall
1 Wall

B Project @ Animation
+~ a
# Favorites

Q, All Modified

G, All Conflicts

G, All Excluded

C, All Materials

G, All Models

G, All Prefabs

[ Assets
Im Scenes

@ Packages
Im Code Coverage
I Custom NURit
Im Editor Coroutines
Mm JetBrains Rider Editor
Wm Profile Analyzer
I Settings Manager
Im Test Framework
I TextMeshPro
Im Timeline
I Unity UI

| P P |

o i # Scene

+ Assets
B Scenes

= Animator

!Z|P'|votv @Localv H{r v i o -

Scene View

=
A ¢ 0 o1

o Gan =

Q- L ] 6, & v Game

B console
Clear « Collapse Error Pause Editor~

0 Inspector

Play @ v Cube
L

o @o

Tag Untagged

A, Transform
Pasition
Rotation

Scale
B cube (MeshFilter)

Mesh
B8 v Mesh Renderer

Materials

Lighting
Cast Shadows
Receive Shadows

Contribute Global lllumination

Probes
Light Probes
Reflection Probes
Anchor Override

Additional Settings
Motion Vectors
Dynamic Occlusion

W# v Box Collider

Edit Collider

Is Trigger

Provides Contacts

[WELEE]

Center

Size

Layer Overrides

' Default-Material (Material)
standard

- Layer Default

X -1 Y 0.4 Z 08
X 0 Y 25 Z 0
@ X 0.8 Y 0.8 Z 08
Cube
On
s
Light Prot

Blend Probes
Blend Probes
MNaone (Transform)

Per Object Motion
s

£h

MNone (Physic Material)
X 0 Y 0 Z o
X 1 g

Add Component

Static




The Scene

defines a virtual environment as a collection of GameObijects

GameObject GameObject

(with camera component) (with light component)

GameObject _
‘ (with cube mesh)

State of the scene in frame 0

25



The Scene

"lives” by changing from state to state (here called: frames)

all GameObjects are in cube position values changed cube position values changed
their start configuration i
cube material changed

Frame O Frame 1 Frame 2

For VR, the goal is at least 90 frames per second (FPS)

= 11 milliseconds max. computation per frame 24



The Scene Hierarchy

organizes all GameObjects in a free structure

p— 2 . Hierarchical Structure

Scene \ to
[ZPivot» [RLocal v

All GameObjects in the scene are organized in a parent-
child hierarchy. Helps keep the scene organized by
grouping related objects together.

- Transformation Propagation
Moving, rotating, or scaling a parent affects all its children,
enabling grouped transformations.

- Activation Control
Activating or deactivating a parent GameQObject also
affects all its children, simplifying visibility and interaction
management.

27



Transformation

defines the position and orientation of a GameObiject relative to its parent

— 2 - Hierarchical Structure

_— All GameObijects in the scene are organized in a parent-
child hierarchy. Helps keep the scene organized by
grouping related objects together.

‘= Hierarchy

+ -

R SampleScene
era

- Transformation Propagation
Moving, rotating, or scaling a parent affects all its children,
enabling grouped transformations.

- Activation Control
Activating or deactivating a parent GameQObject also
affects all its children, simplifying visibility and interaction
R 2 | management.

@ v Cube

¥ Tag Untagged ¥ . £
S—— L always relative to the parent object’s
Position X - /o position and orientation!

Rotation X 0 Y 25 £ 0

28



Hierarchical Structure

GameObijects are organized in a parent-child hierarchy.

Allows grouping related objects together.
GameObject “Room”
has no parent

A SampleScene
) Main Camera
0 Directional Ligh

“Room’’s position
and orientation
is relative to

“world space”
All other GameObijects

are children of “Room”

local position

world position



Transformation Propagation

Moving, rotating, or scaling a parent affects all its children

GameObject “Room”
has no parent

“Room’’s position
and orientation
is relative to
“world space”

All other GameObijects
are children of “Room”

local position

world position

If “Room”’s position
or orientation changes,
all childs will move with it!

But their *local position*
and *local orientation*
does not changel!




Components

define the behaviors and properties of a GameQObject

O Inspector

@, « cue - Components are attached to GameObijects
— bl = Define behaviors or properties of a GameObiject. Modular.
Sonens, - Reusabilty | |
= — Can be reused across different GameObjects.
8 mesh R
——— = - Customization
wateria By combining different components, you can customize the
A . behavior and appearance of GameObijects.
rendering . Built-in Components
I g ofthe Unity provides a variety of built-in components, such as
BlendProbes g mesh Rigidbody for physics, Collider for collision detection, and
e Renderer for visual representation.
Per Object Motion
- Script Components
You can create custom components using C# scripts to add
specific functionality to GameObjects.
collider

- Inspector Integration
Components are managed and configured through the
Inspector window, allowing for easy adjustments and fine-
tuning.

Add Component

33
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B A2~ &

Hierarchy
4+~ o
mpleScene
Main Camera
Directional Light

© Animation

* Favorites
Q, All M
All Conflicts
All d
All Material
All Models
All Prefabs

overag
stom NUnit
i Editol i

I Unity Ul
-

+ Assets
I Scenes

Script Components

allow you to program the behavior of GameObjects

v e

N

Qv

20

L

'

Error Pause Editor ¥

Display 1

- 18

O Inspector

Bl @ ~ BigCube
T Tag Untagged
'

-~ Transform

Pasition

8 Cube (Mesh Filter)

B v MeshRenderer

Materials
Lighting
e

c
Contribi

Probes

W - Box Collider

Edit Collider

¥  Layer Default

Blend Probes
Blend Probes

MNone (Transform)

Per Object Motion

v

Create and Add

37



Script Components

allow you to program the behavior of GameObjects

& vr-seminar-example - SampleScene - Windows, Mac, Linux - Unity 2022.2.26f1% <DX11>

File FEdit Assets GameObject Component Services Window Help

B A7~ &

Hietarehy I < i r i e i @ Inspector

+- P gy i QO+ 22 ¢ w Display 1~ 16:9 Aspec c X Play @ - BigCube
mpleScene* >
Main Camera Tag Untagged ~ Layer Default
Directional Light

A Transform

Pasition

8 Cube (Mesh Filter)

B v MeshRenderer

Materials
Lighting
e

c
Contribi

Probes
Blend Probes
Blend Probes

MNone (Transform)

Per Object Motion
v
© ~ Box Collider

Edit Collider
© Animation

3 e Error Pause Editor~ S Qo Ao Bo IsT
Provides Contacts

* Favorites + Assets
Q, All M M Sc 3 terial
All Conflicts
All d

All Material

All Models

All Prefabs

ze:

Layer Qverrides

¥ Cube Mover (Script)

' Default-Material

overag

stom NUnit

i Editol i
Add Component

I Unity Ul
-
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Script Components

allow you to program the behavior of GameObjects

v Cube Mover (Script) L ° C# SCI’ipﬁng
Program the behavior of GameObijects with C#.
Easy to program and easy to debug.

CabeMovercs 5 X ‘ - Comprehensive Framework
T —— Unity offers many very useful pre-implemented functions and
ing Systen.Collections.Generic; data structures (covering, e.g., Math, Physics, Input, Output,
using UnityEngine; i R
SUNSUN TN Au_dlo, Rendering, etc.). . |
vpublic class CubeMover : MonoBehaviour Scripts can access GameObjects and their components.

before the first frame update

- Basic Concept: Frames
As a 3D engine, Unity is basically running a real-time
“simulation” of your scene, computing the state of the scene
one frame after the other.

lled once per frame

Unity-MNachricht | C

void Update()

Start () Frame 1 Frame 2 Frame 3 Frame 4

Update () Update () Update () Update ()

39



Script Lifecycle

LLLLL describes which function is called when during the life of a Unity scene

CE—

Your script needs to inherit from the

MonoBehaviour Class

Awake () called once before anything else
\
OnEnable () called every fime the object becomes active
\
common functions Start() called only once before the first frame update

—— *
you can add logic to Update () called once per frame

\

OnDisable () called when the script is disabled during the frame

\

OnDestroy () called when the GameObject is destroyed

u
Full list of functions online: :
0

nnnnnnnnn

https://docs.unity3d.com/6000.0/Documentation/Manual/execution-order.ntml

i
i
i
o L


https://docs.unity3d.com/6000.0/Documentation/Manual/execution-order.html

Script Example

scripting the small cube to move up and down

CubeMovercs = X © Inspector =
(',ﬁAssembly—CSharp - %CubeMwer - ".}'aUpdateD @ v BigCube Static
1 System.Collections; " Tag Untagged Layer Default
System.Collections.Generic; e ———
using UnityEngine;

Position X0
Rotation X0
Scale & X 12
moving the small cube on top of the big cube up and un, and spinning it around. BE  Cube (Mesh Filter)

ma

B Mesh
Unity-Skript (1 Objektverweis) | 0 Verweise
wvpublic class CubeMover : MonoBehaviour 45 v Mesh Renderer
{ Materials

// Reference to the small cube Lighting

- - Cast Shadows On
public GameObject smallCube;
Recelve Shadows v

Contribute Global lluminati
// Speed of movement Recelve Global lllumination Light Probes

public float speed = 2.0f; Probes
Light Probes Blend Probes
// Initial position of the small cube Reflection Probes Blend Probes

PRy =y Anchor Override Nene (Transform,
protected Vector3 initialPosition; )
Additional Settings

Mation Vectors Per Object Motion

Unity-Nachricht | 0 Verweise Dynamic Occlusion v

void Start()
{ @ v Box Collider
[/ Store the initial position of the small cube Edit Collider S
initialPosition = smallCube.transform.localPosition; Is Trigger
Provides Contacts
Material Mone (Physic Material)
Unity-Machricht | 0 Verweise C.enler X 0 Y 0
void Update() size X 1 Y 1
{ Layer Overrides
// Move the small cube up and down Ed ~ Cube Mover (Script)
float newY = initialPosition.y + Mathf.Sin(Time.time * speed);
smallCube.transform.localPosition = new Vector3(initialPosition.x, newY, initialPosition.z);

Small Cube £ None (Game Object)
Speed 2

) Default-Material (Material)

Shader Standard

Add Component




Script Example

scripting the small cube to move up and down

3 Assembly-CSharp
1 ~ System.Collections;
System.Collections.Generic;
using UnityEngine;

CubeMover

w M

S o0 E

CubeMover : MonoBehaviour

rence to the small
GameObject smallCube;

public float speed = 2.0f;

/ Initial position of the small cube
protected Vector3 initialPosition;
achricht
Start()

re Thr initial position of the small uuhp

{
/ /e the small cube up and down
Float newY = initialPosition.y + Mathf.Sin(Time.time * speed);
smallCube.transform.localPosition = new Vector3(initialPosition.x,

5 Update()

v Cube Mover (Script)
B CubeMover
£ None (Game Object)

small Cube

- Speed

] BigCube
1 SmallCube

drag & drop from the hierarchy

v Cube Mover (Script)
Cerint n CubeMover

Small Cube T SmallCube

Speed 2

newY, initialPosition.z);
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= Hierarchy
+
M SampleScene*
0 Main Camera
0 Directional Light

) Room
7 Objects
) BigCube
) SmallCube
0 Cube
0 Cube
I Project © Animation
-+
*r Favorites
3, All M

All Excluded
All Materials

T

a

Colliders

allow you to detect and react to intersections of GameObjects

o i # Scene
& || Apivot» [fLoca

“ Assets
M Materials
I Scenes
CubeMover

= Animato

o Game

o

P

]

¢ 0O

& i B Console
#14 Clear

* Collapse

\
/&

Error Pause Editor » a

&+ v

.53

@ Inspector =}
oy @~ v Bi
igCube tatic
2,
Tag Untagged v  Layer Default
A Transform @
Paosition X0 ' 0.6 Z0
Rotation X0 ¢ 0 zZ 0
L Scale ® X 12 r 1.2 z 12
B cube (Mesh Filter) [
Mesh Cube
3 Mesh Renderer 9
Materials 1
Lighting
Cast Shadows On
Receive Shadows L4
Contribute Global llluminati
Probes
Blend Probes
Blend Probes
Neone (Transform)
Per Object Motion
Dynamic Ocelusion L
& v Box Collider e
Edit Collider £
None (Physic Material)
X0 Y 0 Z0
X1 Y 1 A 1
Layer Overrides
II ~ Cube Mover (Script) 7
Small Cube smallCube
: Speed 7
o Ao @o
' Defal rial) o
Eciiing =

Add Component



Colliders

allow you to detect and react o intersections of GameQObjects

Collision Detection
Colliders define the shape of GameObijects for physical
interactions. Need an additional Rigidbody component!

Trigger Events
Enable detection of overlaps and trigger custom behaviors.

Types
Various types like BoxCollider, SphereCollider, and
MeshCollider for different shapes.

Physics Simulation
Work with Rigidbody components to simulate realistic
physics.

47



Triggers

allow you to detect and react to intersections of GameObjects

A  Rigidbody

e 1 - Setting up a Trigger Collider:
Drag 0 To detect collisions between two objects while
e ignoring the objects in physics computations:

Atematic Fenser Y add a Rigidbody component to both objects

ls Kinematic sef UseGravity o false on both
Interpolate Mone
Collision Detection Discrete
Constraints

Layer Overrides

W v Box Collider + . make sure both objects have a Collider
Edit Collider a" .
set IsTrigger tO true on both

Is Trigger w

If enabled, this Collider i5 used for triggering events
and is ignored by the physics engine. “dal)

center N o ° - add a script to one of the objects, which implements
=1 L b OnTriggerEnter () and OnTriggerExit ()

Layer Overrides

48



F Assembly-CSharp
1

Triggers

allow you to detect and react to intersections of GameObjects

+ X Cubel
CubeCollisionDetector
v System.Collections;
System.Collections.Generic;
System.Runtime.CompilerServices;
using UnityEngine;

{
public GameObject SmallCube; -fe cl
public Material CollisionMaterial; i 3

|
void Start()
{
al material of the big
NoCollisionMaterial = GetComponent<MeshRenderer>().material;

L ht
void OnTriggerEnter(Collider other)

if (other.gameObject == SmallCube)

{
Debug.Log("Collision with the small cube detected!");
GetComponent<MeshRenderer>().material = CollisionMaterial;

void OnTriggerExit(Collider other)

if (other.gameObject == SmallCube)

{
Debug.Log("Collision with the small cube ended!™);

~ [©gUpdate(

ibe
during collisions

GetComponent<MeshRenderer>().material = NoCollisionMaterial;

0 Inspector

v BigCube

T Tag Untagged

A Transform

Position

Rotation

S

B cube (MeshFilter)

Mesh

B8 v MeshRenderer
~ Box Collider

Edit Collider

Is Trigger

Center

Siz:

Drag
Angular Drag

Is Kinematie
Interpolate

None
Discrete

Add Component







Raycasting

selecting objects at a distance

Line of Sight
Casts an invisible ray from a point in a specified
direction to detect objects.

Collision Detection
Used to determine if and where the ray RaycastHit
intersects with colliders.

(invisible) Ray _,.*° collider

ray direction « Interaction
2ol Enables interactions like shooting, picking up
ray origin objects, and detecting obstacles.

51



RaycastControllercs + > CubeC
50 Assembly-CSharp

Triggers

allow you to detect and react to intersections of GameObjects

Detector.cs Cubel

- ‘-"1;: RaycastController

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

~ publi

publi

publ

RaycastController : MonoBehaviour

GameObject LaserTip;
Material NoHitMaterial;

// m the tip of the 1 g its longitudinal
Ray ray = ner LaserTip.transform.position, LaserTip.transform.
RaycastHit hit;
// Check if th a collider in ene
if (Physics.Raycast(ray, out hit) && hit.collider.gameObject.name == "SmallCube")
oL
Debug.Log($"Raycast hit {hit.collider.gameObject}!");
ChangelLaserScannerMaterial(HitMaterial);
}

else

{
¥

ChangelLaserScannerMaterial(NoHitMaterial);

Euél yid ChangeLaserScannerMaterial (Material material)

{

|

foreach (MeshRenderer renderer in GetComponentsInChildren<MeshRenderer>())

{

renderer.material = material;

}

Hierarchy

ar

R SampleScene*
P

Floor
Wall
Wall
Wall
Wall

# Scene = Animator @ Game

& Pivot v (RLocal v o o e
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Triggers

allow you to detect and react o intersections of GameObjects

RaycastControllercs + > CubeC Detector.cs Cubel 5 e =
_ - ~ Animator &% Game
5 Assembly-CShar, = “&RaycastController -~ By ate()
= Assembly-CSharp A RaycastControll i Update() - - "
. F C [ C v " w
1 v System.Collections; . - ; . - il .
2 System.Collections.Generic; .
using UnityEngine;

~ publi RaycastController : MonoBehaviour
{
public GameObject LaserTip;
public Material NoHitMaterial;
public Material HitMaterial;

e

‘r’ - o - '-"I'

Ray ray = ne
RaycastHit hit;

s °
Ay S — - RaycastHit
if (Physics.Raycast(ray, out hit) && hit.collider.gameObject.name == "SmallCube") ‘
oL
Debug.Log($"Raycast hit {hit.collider.gameObject}!");
ChangelLaserScannerMaterial(HitMaterial);

}

else

{
¥

ChangelLaserScannerMaterial(NoHitMaterial);

Euﬁl yid ChangeLaserScannerMaterial (Material material)

{

foreach (MeshRenderer renderer in GetComponentsInChildren<MeshRenderer>())
{
renderer.material = material;

}
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Asset Store

find and import free 3D models, textures, sounds, animations, efc.
to build an immersive virtual environment

2 AssetStore ! B @

3D 2D Add-Ons Audio Al Web3 Essentials Templates Tools VEX Sale Sell Assets

E} Over 13,000 top-rated assets 9 Rated by 85,000+ customers ® Supported by 100,000+ forum members [ Every asset moderated by Unity

COMING SOON

SPRING SALE
- 50% OFF

Starting April 17 at 8:00 am PST, get 50% off
300+ top assets, plus up to 70% off daily
Flash Deals.

PREVIEW THE
SALE

Coming soon

N7 69 & & al & & & N7,
3D 2D AUDIO TOOLS VFX TEMPLATES Al ADD-ONS ESSENTIALS WEEB3
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https://assetstore.unity.com/

Asset Store

find and import free 3D models, textures, sounds, animations, etc.
to build an immersive virtual environment

? AssetStore Q  Search for assets e A

3D 2D Add-Ons Audio Al Decentralization Essentials Templates Tools VFX Sale Sell Assets

il Over 11,000 five-star assets @ Rated by 85,000+ customers Supported by 100,000+ forum members @ Every asset moderated by Unity

Aep— Important!

& Bue Poygon » (56

Rope Bridge 3D

FREE

@ 181 views in the past week

Acknowledge all the assets and materials

s T | -
ey

|| ' r— L that you use in your project!

ST
‘ P i‘ﬁ\ _-Th?:‘:“_:;ﬁ-‘ o dheeke_
“‘\:“—:::::\w T * %%k & 5months ago
- o & a u 2 Works Great
- I'm new to Unity and experimenting. This simple

bridge worked well for my project. Make sure to add a
mesh collider and convex off.

Read more reviews

License agreement  Standard Unity Asset Store EULA

i License type Extension Asset
il File size 29.8 MB

Latest version 1.0.0
Latest release date Nov 14, 2022
Original Unity version 2021.3.9

Overview Package Content Releases Reviews Publisher info @ Asset Quality
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https://assetstore.unity.com/packages/3d/environments/rope-bridge-3d-222563
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VR Hardware

\4x

Base Stations

9x
Vive Tracker

O 9
99

used in this project

HTC Vive Pro —
(with wireless Add-On)

2X
HTC Vive Pro
Controller
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infrared light

VR Hardware

tracks the position and orientation
of the VR headset and the frackers
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infrared light

VR Hardware

used in this project
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infrared light VR H CIrdWCI re

used in this project

computed from timing differences:
3D position & 3D orientation

(SteamVR does this for you! ©)
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VR Integration

making your scene VR-compatible

There are multiple ways to do this.
For this project, we recommend using:

SteamVR
+

VIVE Input Utility

both are in the Asset Store
both are already in the project template

“AssetStore @ for asset & e
FREE ’
. S
Steam' VR P ,

(T g a . R R
! o



https://assetstore.unity.com/packages/tools/integration/steamvr-plugin-32647
https://assetstore.unity.com/packages/tools/integration/steamvr-plugin-32647
https://assetstore.unity.com/packages/tools/integration/vive-input-utility-64219
https://assetstore.unity.com/packages/tools/integration/vive-input-utility-64219

place the [CameraRig] prefab in your scene

positions and orientations
update automatically
every frame
when tracked

‘= Hierarchy

VR Integration

=1

# Scene = Animator

LAPivot = [fLocal »

ey Lt
wa B0

.
T

e
Wt
LAl

o Game

Hor v -
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VR Setup

before working with VR, complete the SteamVR room setup

= Hierarchy H cenea = Animator @ Game

T = LAPivot = [fLocal » By v i v -
M SampleScene* :
e :

€©

1
R

= STEAMVR 2.9.6

™y
N |

Ed S

e
Wt
LAl

[ I |
0 Directional Light
0 Room

fp Objec
ff Structures

Perform “Room Setup”
jerdetrnciihe
tracking space origin
(“Standing Setup” is usually sufficient)




VR Integration

you can use the prepared ViveCameraRig in our example scene

& i # Scene i
e | EE - e Q~ 20 ¢ i S+ @B mv P~

I‘"f, Tra w
- @& TrackerCalibration
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Tracking a Body Part

a simple calibration procedure

To track a body part in VR:

1. Find or create a 3D model of the body part
(Asset Store or self-made; can be abstract)
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Tracking a Body Part

a simple calibration procedure

To frack a body part in VR: Hierarchy:

1. Find or create a 3D model of the body part sl

(Asset Store or self-made; can be abstract)

2. Place the model in the scene and scale it correctly




Tracking a Body Part

a simple calibration procedure

To track a body part in VR:

i

Find or create a 3D model of the body part
(Asset Store or self-made; can be abstract)

Place the model in the scene and scale it correctly

Attach a Vive tracker to your real body part

Hierarchy:
- Virtval Hand
- Tracker
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Tracking a Body Part

a simple calibration procedure

To track a body part in VR:

i

Find or create a 3D model of the body part
(Asset Store or self-made; can be abstract)

Place the model in the scene and scale it correctly
Attach a Vive tracker to your real body part

After starting the scene, move your real body part to
align it with the virtual body part in the scene

Hierarchy:
- Virtval Hand
- Tracker
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Tracking a Body Part

a simple calibration procedure

To track a body part in VR:

1. Find or create a 3D model of the body part
(Asset Store or self-made; can be abstract)

2. Place the model in the scene and scale it correctly
3. Aftach a Vive tracker to your real body part

4. After starting the scene, move your real body part to
align it with the virtual body part in the scene

5. Make the virtual body part a child of the tracker

6. The virtual body part now follows the fracker ©

Hierarchy:
- Tracker

- Virtual Hand
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Tracking a Body Part

a simple calibration procedure

To track a body part in VR:

1. Find or create a 3D model of the body part
(Asset Store or self-made; can be abstract)

2. Place the model in the scene and scale it correctly
3. Aftach a Vive tracker to your real body part

4. After starting the scene, move your real body part to
align it with the virtual body part in the scene

5. Make the virtual body part a child of the tracker

6. The virtual body part now follows the fracker ©

Hierarchy:
- Tracker

- Virtual Hand

How to Align?

It is good practice to place both (real & virtual) body parts, e.g.:

- inside a tfracked calibration template

- In a strategic location aligned with some physical feature (e.g., corner of a table)

Use the tfracked VR confrollers or unused trackers to determine the virtual position of the real feature/template.
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Using Multiple Vive Trackers

Is possible by assigning each fracker a role

."‘i + TrackerRightHand

y Tag Untagged * Layer Default
A Transform 3+ i Problem:
Position X 0 Y 0 7 0 Organizing multiple frackers in one scene.

Rotation X 0 F 0 Z 0 1
Scale = %1 Solution:
Vive Role Setter (Script) o 1. for each tracker object in the scene:

_ o ' assign it arole on the attached viveRoleSetter script
Vive Role B«m:lyﬂule » | LeftHand (eg, “Leﬁ. HCmd”, angh.I. FOOT”, e.I.C)

« \ive Pose Tracker (Transform})

]
Pos Offset X0 ¥ O
Rot Offset X 0 Y O
Origin Mane (Transform)
Vive Role BodyRole * LeftHand

On Is Valid Changed (Boolean)

List is Empty

Add Component




X  ViveRole
Bindings
Setup Menu

Add bindings to bind tracking

device with specific role

The changes will ba stored in

"vive_role_bindings.cfg

Using Multiple Vive Trackers

is possible by assigning each tracker a role

e— -  Problem:
BodyRoldi2ghtrollerRélandRBhmaryHandRalekedHandRiotec kerRole gL o c 5
Organizing multiple trackers in one scene.

© LHR-AGBEF981 ooc KneeRight s X .
@ LHR-7TF2ET6E3 ooc RightFoot s X ; SOIUtIon.
+ EEGRe aCh lfdckErobECRININESEERE!

assign it arole on the attached viveRoleSetter script
(e.g., “Left Hand", “Right Foot”, etc.)

2.  map the physical trackers to the roles using the Vive Input Ufility
(hit ctr1+B in the GameView while the scene is running to open

the “Binding Ul")

create a new binding
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Using Multiple Vive Trackers

is possible by assigning each tracker a role

 E—
BodyRoldét2htrollerRélandRBlemaryHandRalekedHandRokeckerRole

«  Problem:

Select a device Organizing multiple trackers in one scene.

¥ LHR-ABBEF981 ooo KneeRight S X Soluti
_ ' i olution:
& LHR-7F2E76E3 oeo RightFoot s X Click at the connected device
+ 1. for each tracker object in the scene:

assign it a role on the attached viveRoleSetter script
(e.g., “Left Hand", “Right Foot”, etc.)

2.  map the physical trackers to the roles using the Vive Input Utility
(hit ctr1+B in the GameView while the scene is running to open
the “Binding UI")

select a fracker
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Using Multiple Vive Trackers

Is possible by assigning each fracker a role

|
BodyRole(@dntrollerRdandRBlémaryHandRalekedHandRodekerRole(1)

< LHR-DA27BFF4 ©oo CalibrationRig S X

=+

choose arole

Choose arole

Invalid
Tracker1

CalibrationRig

X

-  Problem:
Organizing mulfiple trackers in one scene.

- Solution:

L

for each tracker object in the scene:
assign it arole on the attached viveRoleSetter script
(e.g., “Left Hand", “Right Foot”, etc.)

map the physical frackers to the roles using the Vive Input Utility
(hit ctr1+B in the GameView while the scene is running to open
the “Binding Ul")
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Using Multiple Vive Trackers

Is possible by assigning each fracker a role

—— -  Problem:
: BodyRold2ntrollerRélandRBrmaryHandRaiekedHandRiotckerRol i . \
g::‘;‘?ﬂ‘:g i Organizing multiple trackers in one scene.
Setu Menu v LHR-AGBEF981 ooo KneeRight R
P — | . Solution:
& LHR-7F2E76E3 ooo RightFoot

" 1. foreach fracker object in the scene:
assign it arole on the attached viveRoleSetter script

(e.g., “Left Hand", “Right Foot”, etc.)

- 2.  map the physical trackers to the roles using the Vive Input Utility
N (hit ctr1+B in the GameView while the scene is running to open

the “Binding UI")

== 3. save the mapping to reuse it

save the binding (and reuse it next time)
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Tracking a Full Body

possible with inverse kinematics

fﬂAssetStore

Q  Ses rch for assets

3D 20 Add-Ong Audio Al

il Over 11,000 five-s1ar assets
TION
R =oormo

Decentralizatinn Templates Tools VFX
L] Rateq by 85,000+ Customers < Supported by

100,000+ forum Mmembers
> Final ik

Final Ik

&2 RootMotion

€82.80

Ak Kk (356) v

Gl Ry

ADVANCED CHARACTE

ANIMATION SYSTEMS . | [
FOR & unity I -

S
WBHH@E

®© 1435 views in the past week

@ Refung policy

@ e

*hkkA 2

Sucha dreat asset,,.

Special, it makes Somethij
do and Probably giye

FINALIK PUPPET MASTER

Please. .

ject. 84
0 in the template proj
- kinematics package is '“C'“diﬁrﬂ have fo.
The FinallK mverseccln use it if you like - but you
You

Essentials

@

Sell Assets

(] Every assat Moderateq by Unity


http://root-motion.com/
https://assetstore.unity.com/packages/tools/animation/final-ik-14290

Motion Recording & Playback

Is useful when developing and testing from home

© Inspector

‘ " "
." ¥ ViveCameraRig

Tag Untagged * Layer Default
Prefab Open Select Overrides

LY Transform

Position X0
Rotation X 0

Scale L

B + Simple Motion Recorder (Script)
]
Notes

This class records U notion of the current Transform (and all of its
children saved to file. Saved motion can be loaded

Settings - Saving
Save Folder imotion-recordings/

motionData |S0n

Settings - Loading
Load Folder
Load From

Stats (read-only; FYI)
Current Frame
MNumber Frames

Seconds

Problem:
At home, you might not have access to a VR system
with 9 trackers.

Solution:
Record example motions in the lab using our SimpleMotionRecorder sCript.
Recorded motions are saved to file

Play back recorded motions at a later point (e.g., at home)

Example:
“MotionRecorderExample” scene in the template project
(in the SimpleMotionRecorder - Scenes folder)

Important:
The name of each child needs to be unigue!
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[0 seminar Sweat and Survive | Templates

T Templates o pireirr=y ...

Subgroups and projects  Shared projects  Shared groups  Inactive

| D v | search (3 character minimurm) Q | | Updated date v | 1T |

0 F FinalReport (& 1day ago

0 U unity Starter Project (& 1 day ago

0 C CconceptDocument (&1 1day ago

)
ST

bs:/ /assetstore unity.com/packages/tools/animation/final-ik-14290)

~ » the simple Motion Recorder & Player
(ask us if you have questions)

Build upon the included template scene ©



https://umtl-git.dfki.de/seminar-sweat-and-survive/templates/unity-starter-project
https://github.com/github/gitignore/blob/main/Unity.gitignore
https://assetstore.unity.com/packages/tools/integration/steamvr-plugin-32647
https://assetstore.unity.com/packages/tools/integration/vive-input-utility-64219
https://assetstore.unity.com/packages/tools/animation/final-ik-14290

VW4

Best Practices

can be found online

General Best Practices:

write easy-to-understand code

avoid almighty “God-classes”

use infuitive function and variable names

if you use code from somewhere else (e.g., ChatGPT, tutorials, ...):
acknowledge the original source in the comments (e.qg., with a link)

Unity is well documented in the official Unity Documentation
( )

Learning:

» You can find good tutorials online (e.g., on YouTube)

» LLMs can help you get started too! (e.g., ChatGPT)

9?1


https://docs.unity.com/

Best Practices

can be found online

ChatGPT v

How can | make an object in my Unity scene blink when the user looks
at it?

Learning:

» You can find good tutorials online (e.g., on YouTube)

» LLMs can help you get started too! (e.g., ChatGPT)
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public cl
{
c Camera playerCamera sign your main camera in the Inspector

c float maxDistance = 16

Best Practices o

Renderer objRenderer;
e bool isLooking = fa

CCIH be found On“ne float blinkTimer =
(0]

objRenderer = GetComponent<Renderers>();

ChatGPT v~ 0]

How can | make an object in my Unity scene blink when the user looks

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

at it?

'/ Check if the object is being looked at

if {Physics.Raycast(ray, out hit, maxDistance))
{

a good starting point!

if (hit.transform == transform)

{

true;

3

objRenderer.enabled = true ke sure it's wisible again

islooking = false;

objRenderer.enabled = true;

// Handle blinking

Learning:

if (isLooking)

{
blinkTimer += Time.deltaTime;
if (blinkTimer >= blinkInterval)
{

» You can find good tutorials online (e.g., on YouTube)

objRenderer.enabled = !objRenderer.enabled;

» LLMs can help you get started too! (e.g., ChatGPT)

blinkTimer = of;




BUT!
You need to understand all your code!

This means:
You need to be able to answer questions about it and explain it,
and comment which parts were generated by ChatGPT etc.

©
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+ i
0}

Scene View

-
1 [
Base Stations tmsn‘::i::d:fgm
1
9x
Vive Tracker

: 1)
d <

Game View

VR Hardware
used in this project

QXI

HTC Vive Pro
Controller

Questions?

To

a.

Raycasting
selecting objects at a distance

Line of sight
Casts an Invisible ray from a point in a specified
direction to detect objects.

Collision Detection
Usad to determine if and where the ray
intersects with colliders

(invisible) Ray

Interaction
Enables inferac

ray origin

Tracking a Body Part

a simple calibrafion procedure

frack a body part in VR:

. Find or creale a 3D model of the body part

(Asset Store of self-made; con be abstract)

. Place the model in the scene and scale it correctly

Allach a Vive fracker to your real body part

collider

Hierarchy:
Virtual Hand
- Tracker
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