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Module 6:
Online collaboration tools in

Virtual Reality: The case of
Mozilla Hubs
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Mozilla Hubs

VR chatroom designed for every headset
and browser, but it is also an open-source
project that explores how communication in
mixed reality can come to life. Step inside
one of our virtual rooms or build one from

the ground up.
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Mozilla Hubs
Specs

Windows, Mac and Linux (via browsers)

Android, Safari, iOS (via browsers)

Oculus Rift, Windows Mixed Reality, or HTC Vive
Pico Neo 2, Oculus Quest and Oculus Go

Samsung Gear, Google Cardboard.
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¥ Hubs Demo | Hubs by Moxzilla x + a7 e X

<« - C & hubs.mozilla.com/Pvg5MMt/hubs-demo [N | e Emoxénme (2)

Mozilla Hubs

Browser -> Virtual Reality!

hubs

moz://a

)

Loading scene...

Tip:

Press the Q & E keys to turn left and right.
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Mozilla Hubs

Custom and public Avatars. +

Create Avatar

p— 33,7

Bl Suit Blue Box Sloth Squirting Turtle Bot Classic Blue
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Mozilla Hubs

RObi

Robert

Separate Virtual Worlds/Rooms




Co-funded by the
Erasmus+ Programme

VRinHE

RRSl of the European Union
§> VIRTUAL REALITY IN
e~ HIGHER EDUCATION

Mozilla Hubs

Built-in engine (Spoke)

Search by Sketchfab | Privacy Policy

__‘_—h.._i
AR - s |
= '
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Spoke vs VRChat (Unity)

Debug Log

Float

Op Multiplication

float

m float
Float
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Spoke vs VRChat (Unity)

LR | Db o St || | AR P | DRAEI] Flye

Assaiti Liasraprin

& © H & =
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Spok VRChat (Unit
VRCph:t)aII:vs\l:)rssophisticated 3orld(s de:i‘gln aynZ V R C H AT
development.

Mozilla Hubs focuses on simplified worlds. Still, it

supports worlds of increased complexity.




VIRTUAL REALITY IN
HIGHER EDUCATION

Let’s join a room!
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h u b s d’ Creator Labs Hubs Cloud Explore Hubs (Go To Dashbaard)

A whole new world, from
the comfort of your home




Co-funded by the
Erasmus+ Programme

VRinHE

e of the European Union
.@§> VIRTUAL REALITY IN
HIGHER EDUCATION

¢ Back Avatar Setup

-

Change Avatar
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X

Sketchfab Scenes Avatars GlIFs
Featured My Avatars Newest

& 0O

Create AvcRar

SpacePerson Pri.. Webcam Astron...

Hubs Team Hubs Team

Webcam Hologr...

Hubs Team

[Q Search Avatars...

Dragon
Theanine3D

@ O

Rabbit

Theanine3D

P

) S P
e 0
— —

Rat

Theanine3D
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¢Z? Avatar GLB URL

Monkey

Theanine3D
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Stellers=Eider-10795 |aft.
Smew-18916 joined the lobby.
Crested-Duck=-18490 is now known as Viasis

Skip tour

Your avatar has been changed.
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Click and Move Mouse to Rotate

Use Crosshair to_ Point
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Use WASD or Arrows to Move

-
i,
&
i
A

A

by B S -
T o e

Rosy-Billed-12224 is now known as kanako
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One hand uses the keyboard to move,
the other moves the mouse around to direct the movement

hubs by Mozilla
A WebVR experiment from Mozilla Mixed Reality
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Actions

Raise Hand

Voice React
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Chat
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X Chat

Nakamurag lell. 7 minutes ago L
zen lefl T minules ago

kanako leil & minules ago

Spol-Billed-13085 lefl. 5 minutes ago

Merganser—15050 l2fl. 5 minules ago

Brown-Teal-15106 fefl. 5 minules ogo

Nakarmund joned the lobby. 4 minules ago

BEP joined the lobby. 4 minutes ago

Nakamura enlered the room. 4 minutes ogo

BKP laft. 4 minutes ago

Your cvatar has been changed. 3 minutes ago

Merganser-15050 joined the room. 2 minutes ago )

}S{ Text chat has been turned off by a moderator

‘ Send message to 8 others... @ ‘

Ledave Mare
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Let’s create our own!
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¥ Hubs - Private, virtual 3D worlds = X +

< N & @ hubs.mozilla.com

h u b s ‘0 Creator Labs Hubs Cloud Explore Hubs

A whole new world, from
the comfort of your home

take control of your online communities with a fully open source
virtual world platform that you can make your own.
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Q Enter your email to continue to +

q
(<
I

O EJ hﬁps:;‘j’accoun’[s.ﬁrefox.comj'oauthf?client_id=34bc0d0363dd?3298{entryp0int=auth.myhubs.deu&scopezproﬂle%EBopenid%ZB‘ﬁ‘

D)

Enter your email

to continue to Mozilla Hubs

< C

Enter your email

Sign up or sign in

A Firefox account alse unlocks access to more privacy-protecting products
from Mozilla,
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Set your password

vlasiskasapakis@gmail.com
Change email

Password requiremnents
Password
& Atleast 8 characters

» Mot your email address

» Mot a commenly used password

Repeat password 8 Stay safe — don't reuse passwords.
See more tips to create strong

passwords.

How old are you?

Why do we ask?

Practical knowledge is coming to your inbox. Sign up for
more:

| | Be safer and smarter online
[ ] Test new Firefox products

[ ] Take action to keep the internet healthy

Create account
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C

Enter confirmation code

for your Firefox account

Enter the code that was sent to vlasiskasapakis@gmail.com within
minutes.

Enter 6-digit code

Confirm
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%) Hubs Demo | Hubs by Mozilla =X = 4 = bt

«— &) O B8 =W https;//hubs.mozilla.com/Pvg5MMt/hubs-demo 7 & X I

hubs

oz:/la

Sign In

i

Create Room

Hubs Demo

Favorite Rooms

-3] Join Room

Preferences

P Enter On Device

Fi: BB

o Room Info and Setting

b4 Leave Room
Favorite Room

Creating a new room will leave this one,
sure?

re you
E Community

| Rafi Agustiar D= SMKN 1 CIMAHI |eft.

&
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h u b s i Creator Labs Hubs Cloud

Explore Hubs

See the world in 3D and share it with
your friends.

Try out a variety of avatars.

Tour incredible community Hubs.

Try MoziIIaHub
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Q, Search mail = @ @

1of 1,503 ! > E -

LLL]

« /B 0 m B 0 & m D

Your Hubs Sign-In Link © inbox x

@  Hubsby Mozilla <info@hubs-mail.com- M1 (Iminutesago) ¥ &

. to me *

To sign-in to Hubs, please visit the link below. If you did not make this request, please ignore this e-mail.

https:#'hubs mozilla.com/?auth _origin=hubs&auth payload=wMP2aTIPATEMwy3HwWIHBT0BMNGxpuwVZOJndowkl%e2FnllumvDsCV9sudlUIs4MZfeglDho T %268%
2FBKIXIHSgjZ4 50HKA4MMK &auth_token=b6a65f3f8abbid0bbeieebfc14971948&auth topic=auth%3Aas5eacaf-ceb4-4228-92c3-8f2205a6b050
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Verify

Verification Complete

Flease close this browser window and return to
hubs.
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2 Numbers for 2D Graphics and 3 Numbers for 3D Graphics!

Zi
o PR
_—a. ......... ?
(=3,1) |
@--oneoneanea —+1 g
I - .(O’IO) i > a
S B S
; +-1
4 -2
(—1.5, igﬁug
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Connect Vertices, Crated Edges, Render Polygons!

Vertax
f i EEllziu;.mar Face

Polygon Filled polygon

Polygonal model

L Co-funded by the



X Co-funded by the
LA Erasmus+ Programme

VRinHE

ek of the European Unio
§> VIRTUAL REALITY IN
: HIGHER EDUCATION

https://hubs.mozilla.com/spoke
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spoke g

make your space

Create 3D social scenes for Hubs

Get Started
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Projects

+,

Mew Project
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New Project

Import From Blender Mew Empty Project

+ 4

Mew Empty Project

Hubs Modular Art Gallery Cudillero Diorama Cliffside Meeting Room

Hubs Team Hubs Team Hubs Team
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Right Click (Pressed) to Look Around
Mouse Wheel (Zoom)
Left Click (Pressed) to Select

[LIB] Orbits Select |'_[f‘ﬁ£;ﬂ€] Pan | [RMB]FTy
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" Hierarchy

Select Item

BE Scene Preview Camera

= Properties

Change POSition, osition ¥ 0,00 ¥ | 5,00 > | 10,00
Rotation & Scale % | 26,5 °| ¥ | 0,00 °|z | 0,00

1,00 ¥ 1,00 Z: 1,00
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Spawn Point = Position where users appear!

E Viewport i W %" Hierarchy

A&, Spawn Paint

= Properties
Spawn F

/

[LMB]Orbit/ Select’| [MMB] Pan | [RME] Fly | [F] Focus | [Q] Rotate Left | [E] Rotate Right) [G] Grab | [E5C] Deselect Al

2,00

Assets Elements
180,0 ©
Elements
1,00

~——

My Assets
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Huge Collection of Assets!

Ascets

Elements

My Assets

Architecture Kit
Rock Kit

Sketchfab

Bing Images G Mode| Ground Plane Bax Collider Ambient Light Directional Light

Bing Videos

Hubs Sound Pack

@ @
YA Lrn e D s
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Select and hit “Delete” to remove...

" Hierarchy

&) Terrain_Craterlglb

3
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= “w | @ selection | & 05m v | 90°

m Viewport

Floor_OneSided_2%2 Base

Select, right click to place, hit ESC to Release!

Elements 12gs
My Assets
Architecture Kit

Rock Kit h

Sketchfab

Binz Images
Floo, DneSidad 22 | Floor_Plat_4x4 Base Floor_Plat_2x2 Base Floor_Block gx4x1.5...

W =

Bing Videos
Hubs Sound Pack

Tenor GIFs
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Click to place & Esc to release

0.5m 90° B 4 o.00

W Viewport

| [MMB] Pan | [RME] Fly |{F] Focus| _[Q]-Rotél'ie Left| JL‘]-Ra':ttate Right | [ESC / G] Cancel Placement

Architecture Kit

Elements

My Assets
Floor
Architecture Kit
Platform
Rodl Kit
Door
Sketchfab
wall
Bing Images ;
& Window E
e Floor_OneSided » Floor_Plat_4x4 Base Floor_Plat _Base Floor_Block 4x4x1.5_.
R Trim
Hubs Sound Pack
Roof
Tenor GIFs -
Pillar

Rail
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Change Position, Rotation, and Scale

o © selection b U o05m Open in Hubs Publish to Hubs...

7 / Lo LA S | Yo S o ‘

—r e T -- ¥ 77 e ¥ -~ \ D ¢ :
/[Lﬂ_ﬁll;&ﬁﬁfﬁek?ﬁ,lf[mmgl Plan [JRMEH Fly | [FlFocus] [q] Rotate Leftl_[E] Rams Righﬂ.\[Gi Grh;:rig of Dﬁéle\:\:t}ll <

Aszeto Architecture Kit

Elements

My Assets
Architecture Kit

¢ Floor

Platform
Rock Kit

Sketchfab

Door

r Wall
Bing Imazes
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Search for Sketchfab models

== v | @ Bottom Publish to Hubs._.

. Viewport % | %" Hierarchy

» & ViasisWorld
& 5
% Directional Light

Spawn Point

L e P -../{' g L 0
Retate Left | {E] HotateRight] [-':3]{;; | [E5¢]
- o 3 T ]
Sketchfab F Search by Sketchfab | Privacy Policy
S YLT U L e LRSI R NN REL LI TR R ] R PULUL T Ay g THCTU U IS ST

Elements Tags = Properties

an | thf!Bl-Ffﬂ [FiFoaus

& & GearbaxAnimation

My Assets

Food - if :
Architecture Kit ) f ——— n ; \ 3 & Gearl
Furniture

Rock Kit e M 22, :- s .
Music . = 5 ; :mf:

MNature

Sketchfab

Bing Images
Mews

Bing Videas PealE £} Gearbox Animation Commodore 64 ARC Pulse Core Terrarium Bot

Hubs Sound Pack
Places

Tenor GIFs .
Science
Sports
Weapons

» Collections L
. : . . N 4l - bbmms Hlmlrmbnbfab menen fem s A o I Tan =0 n L
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Publish your world!

== v | @ Bottom Publish to Hubs._.

. Viewport % | %" Hierarchy

» & ViasisWorld
& 5
% Directional Light

Spawn Point

L e P -../{' g L 0
Retate Left | {E] HotateRight] [-':3]{;; | [E5¢]
- o 3 T ]
Sketchfab F Search by Sketchfab | Privacy Policy
S YLT U L e LRSI R NN REL LI TR R ] R PULUL T Ay g THCTU U IS ST

Elements Tags = Properties

an | thf!Bl-Ffﬂ [FiFoaus

& & GearbaxAnimation

My Assets

Food - if :
Architecture Kit ) f ——— n ; \ 3 & Gearl
Furniture

Rock Kit e M 22, :- s .
Music . = 5 ; :mf:

MNature

Sketchfab

Bing Images
Mews

Bing Videas PealE £} Gearbox Animation Commodore 64 ARC Pulse Core Terrarium Bot

Hubs Sound Pack
Places

Tenor GIFs .
Science
Sports
Weapons

» Collections L
. : . . N 4l - bbmms Hlmlrmbnbfab menen fem s A o I Tan =0 n L




Co-funded by the
Erasmus+ Programme

% VRinHE

of the European Union
1 §> VIRTUAL REALITY IN
S - HIGHER EDUCATION

Publish to Hubs

w Remixing with
Commons CC-BY 3.0

a to promote rvy

Save and Publish
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Be very careful about Polygons and Lights, they increase computational power requirements!

Performance Check

Polygon Count:

We recommend your scene use no more than 50,000 tniangles for mobile devices.

Materials:
We recommend using no more than 25 unigue materials in your scene to reduce

draw calls on mobile devices.

Textures: "

We recommend your textures use no more than 256ME of video RAM for mobile

devices. We also recommend against using textures larger than 2045 x 2048,

Lights:

While dynamic lights are not enabled on mobile devices, we recommend using no
more than 3 lights in your scene (excluding ambient and hemisphere lights) for your

scene to run on low end PCs. h.

Publish Scene
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Visit your world!

Scene Published

VlasisWorld

sned to Hubs.

View Your Scene
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Create a room WI“I this scene

/ Editin Spoke

YW Share on Twitter
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hubs

Tense Chief Domain

{3 options
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£ Back Microphone Setup

Check your microphone and audio before entering.

9 _ 2
. Mute (i) Test Audio

Microphone

[ Mikpopuvo (V.. J

Enter Room

SNS————

Co-funded by the
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- &2, objects 89 people (1)

7
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Invite others via link!

X

—

q\l'lttps:h'hubs.muzi
\

[ <iframe src="http

&

Invite
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©® Bottom

-"JJ. 5 E _.l'f"f e b | ; b i| ,.)_(/ '\( . t\._ o \'\\
“[LME] Orbit / Select | [rflMB] Par | [RME] Fly{[F] Fﬁlc‘u_s{f&] 'I\Int:ateféft 1 [Elgar@m Rigy\

Aszets Elements

Elements

My Assets

Architecture Kit @
Rock Kit
Sketchfab

Bing Images Hemisphere Light Spot Light

Bing Videos

Spawn Point

Open in Hubs

» | %" Hierarchy

—_—

J
s
i

%ﬁ:

i

Point Lizght

Properties

B #rrrFFF
10,00 cd

10,00

RIS Co-funded by the
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Publish to Hubs._..
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Add a GIF the same way!

= & & o05m 907 B 4 o000 w i Publish to Hubs...

B Viewport i A4 " Hierarchy

Assets Tenor GIFs
My Assets
Architecture Kit

Rock Kit THITUE AW IDER
Sketchfab “‘ ' !ll' S .-l#

WHATFMOOING

el

Bing Images
Sirristelags E

mechanic Videc https://media.tenor.com/kM_gdrillcBAs
Hubs Sound Pao:

Tenor GIFs
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Add a sound the same way!

= ' © Bottom m Open in Hubs Publish to Hubs._

m Viewport I W *" Hierarchy

T - | -
=¥ g :

i
P e

il SR P o '
- [LMB] Orbit / Select | [MMB] Pan{ [RMB] Fly | [F] Facus ! [Q] Rotate Left | [E] Rotate Right] [G]

Assets Hubs Sound Pack
My Aszets

Tags

hitps://assets-prod.reticulum.iofhubs-sc

Architecture Kit
All

Rock Kit z
Full Mix

Sketetab et e D) D) D) D)

b I b Cathedral

Bing Videos z
b Atrum

Hubs Sound Pack b Office iizetine Roam m v Meeting Room Buildi.... Meeting Room Gentl._. Meeting Room Music.

Tenor GIFs ;. :
b Mighttimea Mamnfire
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Download a .glb 3D model and extract it to a folder

DownloadFree3D.com
Free 3D Models Download

HOME CONTACTS 3D PRINTING MODELS ELECTRONICS PLANTS INTERIOR FURNITURE VEHICLES WEAPONS

Tag: glb

T1-Hour 70-Minute Sightseeing

Sightseeing... Sightseeing... Danube...
from €11 from €10 from €13

Download 3D models

File File size

D tesla-gybertruck 541 KB

Tesla-Cyhertruck

tesla-cybertruck

— - T
| -
] v

Avayvwon pagead2. googlesyndication.com
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Use My Assets —> Upload -> Your model to upload it

= s

W Viewport

=2 e ¥ !
[LMB] Drblt!SeIEl::t | [MMé] PEI'I | [RME] Fiy | [FI]'FdEm'l'[CE]

Assets My Assets

Elements Tags

My Assets All
Architecture Kit Models
Rock Kit Images
Sketchfab Videos
Bing Images Audio
Bing Videos

Hubs Sound Pack

Tenor GIFs

< tesla-cybertruck > source

iog pakehog

Avalnitnon os source

™ @

Hpepopnvia tpomtomoi.. Tomog

18

Search by Moxzilla Hubs | Privacy Palic ¢

W

%" Hierarchy

Directional Light

= Properties

Audio
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https://assets-prod.reticulum.iof/hubs-sc
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Open in Hubs Publish to Hubs_.

%" Hierarchy

2 F

/.

3 = - / -""-'-"- . ||
[LMB] Drb.t;select t [M;,m] Pan [IRMB] Fly | [F] Focus| [Q]|Rntste LEI‘};[ [E] Rﬂtakl{lghﬂ &

Assets My Assets Search by MozillaHubs | Privacy Policy  Upload__
Elements Tags
My Assets All
Architecture Kit __ Audio Url: https://assets-prod.reticulum.io/hubs-sc
Rock Kit
Sketchfab
Bing Images
Bing Videos
Hubs Sound Pack

Tencr GIFs
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Place it in the scene! (Select it, click in scene, hit ESC)

- @® Bottom B 4 0,00 m Open in Hubs Publish to Hubs_.
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