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Reminder These roadmaps will allow a better understanding of the workflow of digital interactive
contents production through practical recommendations and testimonies of professionals.

In that way, we intend to support learners and teachers in their learningalsatafter the training,

in their practical working life.

1. About the technology

The technology used| Virtual Reality

Final objective and | Creation of a basic 3D digital world with the Unity software.
result CKS dag2NI RE gAff withSomo elemeifsarduRg
The elements are game objects like planets around, astronaut,
aLlk OS NROjSiX

Important note: This project is only available on Android with a
google cardboard headset.

Description of the VR is a combination of 3 elements: interaction, immersion, and
tool digital world. It can be used for gaming, industry, education, heg
Unity is a game agine used by developers to create VR experien

Medium used VR can be experienced on a mobile phone thanks to a phone
(computer, tablet, headset or with dedicated VR headsets (head mounted display
phone) computer based)

To create a project in VR & mecessary to use a computer becaug
it requiresdedicated software or game engines. In addition,
implementing codes is also very often needed which is easily
feasible from a computer.

Where will it be When you develop a VR project you must keep in mind where it
accessible (app, be available: omomputer?will it be an app? If yes on whigone,
LJX I G F 2 N X | Androidor iOS? On VReadset2Which VRheadsetsHow much is
Ad G2 KI@S Fy FLILI) F@FrAftlrofS

In our case, wdhave designed the project so it is accessible on
Google Card Board (no need to invest huge costs) and on Andrg
only.
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app because it requires more work time and money.

In general VR gplications and games can be downloaded on
- application stores (like Google Store, Apple Store)

- the headse® store (like Oculus)

- online stores (like STEAM)

When you develop a project on Unity, it is possibledavnloadand
check directly theesultof your projecton Oculus (if you have this
headset) or on your phone (if you have a google cardboard).

It will depend on the settings you have selected while developin
@2dz2NJ LIN22SOG 2y !'yAdey 2S8o6zw

How long did it take | Developing VR is time consuming and requires some technical
to developthis tool? | knowledges. In terms of time, it will really depend on the final
objective of the project and its complexity.

For this project we have usedgame enginealled Unity and we
havedevebpeda project thatrequires very little coding steps.

This project can be reproduced in 15 minutes but requires some
knowledges about Unity.

In terms of steps:

- Download and creation of unity account
10 Minutes

- Research of the accurate Google pdekage and download
10 minutes

- Research of the prefabs, assets, and objects and downlg
them
30 minutes

- Understanding the basics of unifykey actions and tools
1 to 3 hourg; depending on your level with 3D software

- Setting up the scene
50 minutes

- Testing and fixing you scene
25minutes

- In general, eproducing the tootakesfrom 10 minutes to
1.5hour depending on how comfortable one is with 3D
modelling, manipulating 3D softwas:nd how technical the

tool is.
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2. Used software

Name of thesoftware | For thisproject,we have used UNITY Game engine tedversion used
isUnity 2019.3.15f1

Unity is a crosplatform game engine used to develop (among other)
experiences

Name of the company Unity Technologieé game software development company based in
the USA)

Unity respects the intellectual property rights of others and expects i

Copyright status
(cc, proprietary

system, etc) users to do the same.

LG A& | y rapprofriate didRuinstadasandiayits discretion, t
disable and/or terminate the account or access of users who repeate
infringe or are repeatedly charged with infringing the copyrights or ot
intellectual property rights of others.

In case you havused additional resources for the content of your tool, please describe them below:

To create virtual worlds ax VR project in general you can either design and create your own
elements, using 3D Modelling tools or you can save some time and impoet slements that
have already been created by others.

These existing elements are called ASSEPREFABS
'y aasSad Oy o6S | GSEGAZNBXE | GNBSI | &2 dzy
project. Assets can be in 2D or in 3D, it reallyate}s on your needs.

You can download these assets for free or you can also buy assets if you need very specific
elements.
Below are some resources where you can find assets:
- Unity asset Storeés part of the Unity software and offers a very large library of assets |
can be directly importedrom the Unity interface.
- https://poly.google.com/is a3D object librarydeveloped by Google to encourage and
promote VR and AR developers to share their creations
- https://free3d.com/where you can find plgy of 3D models for free
- https://kenney.nl/is a public domain licensehere you can download kits containing
8t SYSyGa tA1S ylidNBs F22R> OKE NI Od &N
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- https://itch.io/game-assets/topsellers/free/tag3dis a website that allows independent
video game creators to host, distribute and sell their games.
In additionthe website proposes a library of assets for free under creative commons
license

There are a lot of websites and libraries offering assatkupsor 3D models for freeallyou
need is to find the one yoigeel at ease with and where you find all thesats you need.

3. Cost

Cost of the creation of For this project, there was no expense.
this tool Indeed, we have used free assets and the free version of Unity.

Depending on your project, it may be required to buy a VR headset
(standalone or PBased VR headset) which can be pricy.

| 26 SOSNE GKSNB Aa Fftglea GKS LI
with Google Card Board headsets

Or lastly develop a project based on WEB VR which is VR accessibl
any kind of web browser

Generalpricing plan | Depending on the complexitf the project paying resources or suppo
canbe required

In case you have used additional resources for the content of your tool, please detail their cost
below:
The software is free of charge unless ymy additional elements like the one you can downloa
on Unity Asset Store
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4. Steps of production

Please describe each step of the production of the tool
Desigmphase

Why did you create this tool? In this project, we wanted tshow that it is possible to
combine VR 3D modelling witome schootlassesso we
have decided to use it fdcience and especially Solar Syst

With this VR appwe have located an astronaut on a planet
and the rest of the Solar System is visible.

Would you be able to identify on which planet the astronau
is?

Creating such a scetiea way to immerse users into the VR
world and enable digital manipulation of essential elengent
our SolarSystem!

What functionalities does it For this project, since we wanted to keep it simple, the onl
have? possibility is to explore the Solar System with a standing b
rotating view point.

Interacting with elements would have required coding step,
which would have been too heavy for a first tutdria

In generalUnity has as a very large scope of functionalities
Adding sound, images, movements, interactions, special
effects are the very basics of Unity functionalities. In additi
since it is possible to insert some codes it turns it into an
almost endless functionality tool

What will be its purpose? This project is about the Solar System and dealing with
(pedagogical, communication, | perspective, size and elements.
games, etc.)

In general theprojects that can be developed on Unity may
havemulti-purposes: from education, to entertainment
(cinemayvideo games, communication campaigns) or even
higher stage heavy industry or health industry purpose.
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5. Creation phase

Please name and describe below the different steps of the creafitime tool (min 5)

DOWNLOAD ¢ 2 R2gyf2FR dzyAGe SGQa 32 2y | yAl
UNITY AND | ->https://unity3d.com/getunity/download
CREATE Take the Free Personal Package
YOUR
ACCOUNT
d - L ‘ L} o )
Plans and pricing
Individual l
Student Personal
:;‘:v':‘x:;:um and workflows professionals use Start creating with the free version of Unity Leam Premlum
Free Free sopadesdalodibid i
=
In terms of size on the disk:
On my disk Unity is 8.16 GO
Plus you need some space for your project as well
OAYI 3Sas @PGARS2a> az2dzyRax
UNITY WhenUnity isdownloaded and your account is created, youlweach the home

FIRST page.
PAGE All'your Unity projects will be registered on this page.

& Uniy b 232 o =
Qunity S
3 Prects Projects A0 E
You have no project here.
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CREATE A NEV - Give a name to your project
PROJECT it will create a folder with your project in it and same name.
- Save it where it makes sense for you.

Tips:The best is to create a dedicated Unity folder.

It will make it simpler for you to have a quick overview at all your unity proj

- Select3aR2Yy Qi 62NNEBR &2dz 6S FofS
creation process.

DIMPA - VR

F
Q@
@

C:\Users\laeti

When creating a new project ddnity, it will create a file on your compute
(where you have selected your project to be saved)

This file will contain everything about your project namely the Asset fol
The Asset folder is essential, never delete it because it contains every
Fo2dzi @2dzNJ LIN22SO0GY &az2dzyRZ AYIl 3S

Erasing the asset folder would be equivalent of deleting your project.
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IMPORTANT | Before starting with the creation phase, somgsential information about
INFORMATION| Unity:
ABOUT VR ANL

UNITY [SG90a KI @S | 221 G 'bL¢,

Scene tabis where you create and modify the elements

Game tab is what the cameras sees

Project tal where all your elements are storedhese are the edments that
you will put in your scene

Consoles about error message and information

Inspector Tabgives you all the details (position, size, scale, colour, effects
O2YLRYySyGaxo lFoz2dzi GKS 2062S00G &2d

If ou cI|ck on PLAY ymull see what the camera sees

01931541 Personal <

olal E\ﬂi

If you modify positions, elements or objects while being on PLAY not
will be saved.
IMPORTANT NOT&ways modify your scene out of the play mode.
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Some keyboard shortcuts:

Click right on your scene and hold down ofrityou will have a little eye and
you will be able to view and navigate around your scene

Q->hand: you can move your point of view on the scene without moving g
elements.

W->it allows you to move the obgts you have selected either on the x axis
axis or z axis

E>it allows you to rotate the objects

R->to scale the objects

T->you can rectify the object

Y->it gives you rotation, scale and movement at the same time

Of course, there are manyiore shortcuts and many more functionalities in
Unity, these are only the basic one.

Some vocabulary:

What is a package?
Packages are collections of files and data from Unity projects, or elements
projects, which areampressed and stored in one fismilar to Zip files.

It can be a collection of source code with programs that you can import an
export in your scene.

It allows you to skip some coding phase and use already developed elemg
Definition from docs.unity3d.can

What is an asset?

An asst is a representation of any item that can be used in your game or
project.

An asset may come from a file created outside of Unity (for instance a pac
such as 3D models, audio file, image, textures or any of the other types of
that Unity suppors

Definition from Unity Asset Workflow on docs.unity3d.com
https://docs.unity3d.comt560/Documentation/Manual/AssetWorkflow. html#:
~:text=An%20asset%20is%20representation%200f,0f%20file%20that%20

%20supports.

What is a prefab
A prefab stand$or pre-fabricated. It means it is an already fabricated object
that is ready to use.

One can design his/her own prefab game object and configure, store mod
with all its components, property values remaining.

It can be a game object that already taims script, features
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SET UP YOUR
SCENE:

For this project to be compatible with Goodlardboardve need to change

some settings:
File-> Build Settings> Select ANDROID and click SWITCH PLATFORM

B8 £artn Rotation - SampleScene - PC, Mac & Linux Standalone - Urety 201931511 fersonal <DX11>
File Eon Assets GameOb 2

@ Game.
“ | Display1 = Free Aspact .5

w120 @ [ i~ #0|5 v 3¢ | MrGzmos ~

Then clickkPLAYER SETTING§0 to XR SETTINGS

-> tick VIRTUAL REALITY SUPPORTED

Player
° + 1A

Setings for o
> teon

» Ressition nd Presantstion
> Splshtnage
+ tber ettings
+ Puishing Settngs
30 Settings.
ARcore Suppores
]

eprocated setings
Vi Reaity Suppored al

UstisEmpry

P ———

click + to ADD Cardboard

-> tick VIRTUAL REALITY SUPPORTED

- Erasmus+
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[l Earth Rotation - SampleScene - Android - Urity 2019.3.1511 Personal <DX115
Flle Edil Assets GameDbject Component GoogleWR Window Heip

Baild Settings R

ERl © taper ici pour rechercher

click + to ADD Cardboard

1 To be able to find yoyproject on your phone, you need to name it
properly in the PLAYER SETTINGS

In this project we have changed company name: SolarSystem and Produc
name: GCB (for Google Cardboard)

Build Semtings - o -

Make sure in OTHER SETTINGS that the identification of your package ng
encoded correctly:
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1
Player eza
Auto Graphics API R
Graphics APls
= Vulkan
= OpenGLES3
| £ -
Require ES3.1
Require E53.1+AEP
Require 53.2
Color Gamut*
= sRGB
£ -

Mullithreaded Rendering* .
Static Batching v
Dynamic Batching
Compute Skinning® v
Graphics Jobs (Experimental)
Lightmap Encoding Low Quality -
Lightmap Streaming Enabled .

Streaming Priority 0
Enable Frame Timing Stats
Vulkan Settings
SRGB Write Mode*
Number of swapchain buffers 3
identification
Package Name com.SolarSystem.GCB
Version® (X
Bundle Version Code 1
Minimum AP| Level Android 4.4 'KitKat' (APIlevel 18)
Target API Level Automatic (highest installed) -
Configuration
Seripting Backend Mono
Api Compatibility Leval* NET Standard 2.0 -
C++ Compiler Configuration Release
Use incremental GC
Mute Other Audio Sources®

1 Minimum API Level
Your API Level must be 19

v w1 s

Identification

Package Name com SolarSystem.GCB

Version* 0.1

Bundle Version Code 1

Minimum APl Level Android 4.4 “KitKat' (AP1 level 19)
Target AP Level Automatic (highest installed)
Scripting Backend Mono

Api Compatibility Level® NET Standard 2.0

C++ Compiler Configuration Release

Use incremental GC

Mute Other Audio Sources®

Now we all the settings aneady,and we can start creating our project

IMPORT A For this project we want to have a camera rotating so we will be able to se|
PACKAGE: the scene in 3DoF

ASSET
To do that without coding, we need to imporfpackage calleoogle VR for
Unity: GVR SDK for Unity v1.200.1

Download the package> https://github.com/googlevr/gvrunity-
sdk/releases/tag/v1.200.1
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What is this package for?
It will make it possible to control the camera doing 360° rotation
This package alsmables Reticle Pointer, Event Trigger and many more.

GVR SDK for Unity v1.200.1 (2019-07-17)

Breaking changes
¢ Removed all instances of deprecated GuILayer component from the Main Camera in all sample scenes,
for compatibility with Unity 2019.3
Deprecations
« Dropped support for Unity 2018.1 due to lack of Java8 support and the Google VR SDK for Android now
requiring it. 2017.4 LTS is still supported
Bug fixes

o Fixed Unity 2019.3 build error "More than one file was found with OS independent path 'lib/armeabi-
v7a/libgvr_audio so

v Assets 4

@ GoogleVRForlnity_1.200.1 3 M8
@ GoogleVRForUnity 12001 sourcezip
D) Source code (zip)

[D Source code (tar.gz

Import your package in your scene:
Click on Assets> Import Package> Custom Package Select the package
GVR (mine was in the download)

104 - Somplecene - Androd - Unity 20193151 ersons

Fie Gt At GameOvject Component Googielt
Creste

Snowin Explorer

Select Dependencies
Retresh CuteR
Reirm

Reimport All
Extract From Prefab

Update UsElements Schema

EJll © Taper ici pour rechercher
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Nom Modificle Type Taille

~ Avjourdhui (1)

¥ GoogleVRForUnity_1.200.1 04-06-20 10:28 Unity package file 3784Ko
~ Hier (4)
1 archive Dossier compressé 1o
[ eant_ballmtl Fichier MTL 1Ko
earth_ball 3D Object 85Ko
&) earth_ball 03-06-20 1927 Fichier JPG 817Ko
Selectimport
" Import Unity Package [ -]
,. 1

Now you carsee your Google VR package is in the Asset folder.

- Earth Rotation - SampleScene - Android - Unity 2019.3.15f1 Personal <DX11>
File Edit Assets GameObject Component GoogleVR Window Help

- |

e

Berulskirdarungsinstrud O 'cho'p,ycom_

. v > Rechercher dans : Télécharge..
Tetechargements > P Rechercher dans : Télécharg

X
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[9¢Q{ /[ SGQa AYyaSNI I 0dzoS FyR (NI yaT2NYy
THE LAND!

DIMPA - VR - SampieScene - Android - 201931561 Persomal® <DX11> - o x
unty

File EGit Assets GameObjet Component Window Help.

¥ 0

Select Children
Select Prefan Pot

Create Emgty

2 0sjec
Effects.

To modify thecube,you can insert some values in the INSPECTORITyaB
can modify it with the commands

Bl €arth Rotation - Samplescene - Android - Unity 20193151 Rersonal* <DX11> - o x
File Eot Assets GameObject Component Goog Help
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B8 Earth Rotation - SampieScene - Android - Unity 2019.3.1511 Personal* <DX11> "
File Edit Assets ject Cof it Help.

To rename an object INSPECTOR and rename it.
I have renamed the cube GROUND

x
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INSERT OUR | For this project we want to insert several objeddm Astronaut and some
GAME OBJECT]| planets.
IN OUR LAND

We can either create them or download them already designed.

The website we will download our assets fronPBLY GOOGLE
https://poly.google.com/

Always keep in mind thieicense.

If you need some information about Creative Commons and License, {
is a dedicated class about it on this MOOC

In general, opt for assets that are creative commons, royalty free or ey
a public domain license

When you download a 3[@lement you need to select the format OBJ

[ 8608 R26YyE2FR Fy ! {¢whb!! ¢O

Here is the linkhttps://poly.google.com/view/dLHpzNdygsg

Q astronaute

@ Like < share & Download I Create GIF

[«

Original gITF File
Astronaut 270likes 27

‘ Poly by Google

| #space #solarsvstem #exnl

[«

Original OBJ File

[«

Updated gITF File
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Oct 22,2017 People & Characters  Uploaded 3D Model
Public / Remixable (CC-BY)

Remix this content
This content is published under a CC-BY license. You're free to use this as long as you
credit the author. Learn more

To import your Game Object in your land:
1. Create dolder in your Asset
| have called it Character

2. Import your asset

3. Select the file you want and import it
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