\"\I\

s

J

THE CyPRUS
INSTITUTE

RESEARCH*TECHNOLOGY+«*INNOVATION

lason Giraud, Architect Engineer NTUA, MSC NTUA,

PostGrad Dip IAAC/UPC, PhD Cand. CaSToRC, CYI

OVRET- Online Virtual Reality Toolkit

....
® & @
-....-
e °
......

NI¢OS



Service Map

NI405- Europe

Thematic Services

Repositories

Generic Services
(HPC centers, cloud services)

Digital Cultural Heritage

Climate Science

- Life Sciences
“~ Computetional Physics

“~ Computational Chemistry

Virtual Museums

- Cultural Heritage
Data Management

~ OVRET




OVRET- Online Virtual Reality Toolkit

Geolocated Virtual Reality

The Goal

e |mmersive environments for virtual museums

e |[nteractive collections of cultural artefactsVisu-
al

e interfaces for geolocated interaction with DCH
(digital cultural heritage) assets in physical space
through mobile devices and virtual visits of inac-
cessible or demolished heritage monuments and
historic sites.

Online Virtual Reality
Toolkit (OVRET)

Interactivity
Mobile

Virtual Museums



OVRET- Service Value

sual Arts

Marketing industries

Entertainment
The Value

e\alue of the service is high for user commu-
nities both for research and education and dis-
semination purposes.

e The direct engagement of the user of Virtual
Reality applications, and their capacity for data
visualization and interpretation is testified by its
exponential adoption by various disciplines and
indursties

Service Value

Social Media

Architecture




Projected size of the augmented and virtual reality market
2016-2020

Attractive Opportunities in Virtual Reality Market

6.1 H T 20.9 USD BILLIC
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GAGF{ The virtual reality market is expected to be valued at
USD 20.9 billion in 2025 and grow at a CAGR of 27.9%

2 7 . 9 % during the forecast period.

The Asia Pacific VR =] The consumer applicatio
1 Pricaon Mew product faunches would
market can be attributed ﬂ segment accounted for a share offer lucrative oppotunities
P AN e IER SRR . of54.7%0f the virtual reality for market players in the next
The increased demand for VR @ The market for head-mourted
HMDs 5 expected to be the major ﬁﬁ[]_ displays ks expected to
driv er for the growth of the virbual register a CAGR of 38 _6%
rEally market from 20201t0 2025.

e-gstimated, p-projected

e The augmented and virtual reality (AR/VR] market amounted to a forecast of

18.8 billion U.S. dollars in 2020 and is expected to expand drastically in the coming

years.

e Consumer spending made up the single largest portion of the AR/VR market
worldwide, followed by the discrete manufacturing segment, both of which ac-
counted for billions of U.S. dollars in sales.

e Commercial and consumer take almost 75 % of the market

Forecast augmented (AR) and virtual reality (VR) market size worldwide from 2016 to

25

20

Markel size in billlon U.S. dollars

2016

Source
IDC
D) Statista 2020

2020 (in billion U.S. dollars)

Additional Information:
Warldwide: 2016 to 2013

18.8

2018 2020

Global VR market share, by application, 2019 (%)

Source: wany.grendviewresearch com
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What is Virtual Reality?

e Virtual Reality [VR] is the use of computer technology to create a simulated en-
vironment,

*VR places the user inside an experience.

e |[nstead of viewing a screen in front of them, users are immersed and able to
interact with 3D worlds.

e By simulating as many senses as possible, such as vision, hearing, touch

eVirtual Reality’s most immediately-recognizable component is the head-mount-
ed display (HMD).

e Human beings are visual creatures, and display technology is often the single
biggest difference between immersive Virtual Reality systems and traditional user
interfaces.

Difference Between Virtual Reality and Augmented Reality
e You could think of Augmented Reality as VR with one foot in the real world:

e Augmented Reality simulates artificial objects in the real environment; Virtual
Reality creates an artificial environment to inhabit.

e n Augmented Reality, the computer uses sensors and algorithms to determine
the position and orientation of a camera.

* AR technology then renders the 3D graphics as they would appear from the
viewpoint of the camera, superimposing the computer-generated images over a
user’s view of the real world.




How the service relates to FAIR Data

Edable Accessible nteroperable Reusable
L (4
O & do O

e Urgent need to improve the infrastructure supporting the reuse of scholarly data.

e A diverse set of stakeholders have designed and jointly endorse a concise and
measurable set of principles that we refer to as the FAIR Data Principles.

e These may act as a guideline for those wishing to enhance the reusability of their
data holdings. w

e The FAIR Principles put specific emphasis on enhancing the ability of machines to
automatically find and use the data.

e Physical data, such as museum exhibits and archives can be digitized and add
intelligence upon the physical object with the form of metadata

Findable Persistent Indexed data
Identifiers (PIDs) repositories

i—
=

Standard Open, free protocol Authentication,
communications where necessary
protocol

Usage license Provenance Community

':'*1:}':' standards




The advantages of digitizing and goinf FAIR in museums

ean overall effort to mirror physical objects in digital space in order to improve

efficiency and interoperability

edigitazing collections makes them availlable and enriched with metadata and

information

PHYSICAL

DIGITAL

need for fair data
e increase production and availablity of online resources
e Users can search, tag, annotate data at various granularities

e Publication: the fair guiding principles for scientific data management and
stewardsish

e FAIR is a set of principles not a standard
Findable
Accessible
Interoperable
Reusable

e specifc emphasis on enhancing the ability of machines to automatically find and
use the data.

* FAIR data doesnt equal open data, FAIR data can be shared under restrictions
and still be fair

e How to make your data fair?
make your data findable searchable and discoverable online
make your data accessible
make your data interoperable
make your data resuable
use new innovaive research approaches and tools

physical object digital- data enriched twin



Target communities for the service

Qa2

Archeologists Architects Research Groups Historians

TIME MACHINE Community

Time Machine allows Europe to restore its engagement with its past and use it as a
vital resource for a common future

e Time Machine is a large-scale research initiative aiming to develop the big data
of the past, creating a huge distributed digital information system mapping the
European social, cultural and geographical evolution across times.

¢ By designing and implementing advanced new digitisation and Artificial Intelli-
gence [Al] technologies to mine Europe’s vast cultural heritage, Time Machine will
provide fair and free access to information that will support future scientific and
technological developments.

e Open platforms for navigating the multicultural and multilingual perspectives
of our common past will turn our long history into a pan-European cultural, eco-
nomic and social asset

Museums




State of the art

@' * 360 virtual experience

e immersive virtual reality
e 3 types of platforms » > experience

e augmented reality experience




360 virtual experience

4= Jeronimos Monaste
. . . . Oriente Station .
use of panoramas along with a preset java script to create a virtual Eicity Wl
experience with limited interaction e

tools used:

) marzi

XY

The Jeronimos Monastery cloister is a
pleasant and serene place infended fo  {
foster monks’ prayers and meditation
Its manuelin decoration features
decorative religious, nautical and roy:

= elements, as well as vegetal molifs.

" Since 1985, the tomb of the poet
Femando Pessoa rests in the north
wing of the cloister’s ground floor.

Marzipano is a 360° media viewer for the modern web.

supports all major desktop browsers and mobile devices.
Embraces standard web technologies and provides a powerful Javascript API.

Ny L

360 camera: *Single Resolution Cube:

e Multiresolution Cube
e\/ideo

-

e Embedded
Hotspots

¢ Device Orientation e Transitions e Extra Touch Gestures



The National Museum of Computing
Block H,Bletchley Park
Photogrammetry generated virtual tour

eViewers can move around the galleries looking at the machines and their de-
scriptions with the added bonus of hyperlinks to video and text explanations pro-
viding further detail and history of the exhibits.

e Users can move around the galleries and zoom in on points of interest.

e They can read the explanations already displayed in the galleries and have the |
added bonus of links to further information and even videos of machines in action. Click the + button to

] Matterport




Buzludzha monument_Virtual Reality Application
VelLab, CYI

Heritage is anything that helps us collectively to better understand the present and think of the future. Now his-
toric places can be of any form, such as ecological zones, parks, culturally valuable structures, or public squares.
In this project, we sought a more holistic understanding of the past which will contribute to achieving a more in-
clusive vision of the future. In the context of the Creative Europe Nonuments project, the Cyl team used sophisti-
cated digital tools of 3D documentation and immersive visualisation to promote the cultural value of ‘difficult her-
itage” and buildings that are not yet listed as monuments but which carry significant social meanings and cultural
values. Nonuments project aims to document and participate in the creation of multiple narratives of the past, in
order to show people that their past is into the present and that it should be understood as part of their future.

SCAN ME!







Immersive virtual experience
Mona Lisa: Beyond the Glass

digital recreation of an environment and use of immersive virtual reality tools to create not physically possi-
ble experiences and environments

e Mona Lisa: Beyond the Glass is the first VR experience presented to the public by the Louvre Museum

e Mona Lisa: Beyond the Glass reveals the latest scientific research on da Vinci's artistic innovation and his
painting techniques and processes through exceptional visualization in virtual reality, bringing them to life.




Immersive virtual experience
The Fitzwilliam Museum, Cambridge UK
Digital repository and 360 tour

eonline reporitory of environment and artifacts using sketchfab

* 360 web based application for exploration

~ Model Inspector

8 m 0
Qor

Single Sided




Immersive virtual experience
VIRMUF - VIRTUAL MUSEUM FRAMEWORK FOR
EXHIBITING DIGITIZED COLLECTIONS

* The Bibliotheca Alexandrina (BAJ Virtual Antiquities Museum application (2015), consists of more
than 700 pieces

e\irMuF is a set of tools that can be used by non-developers to effortlessly create and publish 3D
virtual museums in a very short time.

e The application allows museums that digitize their collections to publish 3D virtual museums and
exhibit these collections without the need for software developers to do the job.

oVirMuF is user-friendly and requires only a few clicks to create a feature-rich virtual museum.

*VirMuF allows organizations and institutions, to exhibit their digitized collections through web,
desktop, and mobile platforms, quickly and effectively.

e\/irMuF is open-source; hence, teams that include software developers can further extend VirMuF
to fit their needs.

e A virtual museum should complement the real one by giving users the ability to do things they can-
not do in real museums, such as freely manipulating objects or measuring them.

e The virtual museum should act as a medium for interactive story-telling, to provide more interest-
Ing ways of introducing history and archaeology.

*\irMuF has been released to the VI-SEEM Virtual Research Environment (VRE) and was presented
at the e-Infrastructures for Excellent Science in Southeast Europe and Eastern Mediterranean inter-
national conference in Sofia, Bulgaria, May 2018




Augmented reality experience
How can museums use augmented reality?

Audio Augmented Reality

e With the use of augmented reality apps and a smart headset, you can blend the
information from all the sensors your phone has.

* By tracking your position (GPS]), the direction you look at (Gyroscope]), your
movement speed changes [Accelerometer), it is possible to create a 3D audio envi-
ronment so that the visitor can actually understand where the sounds are coming
from.

e You can experiment by placing AR audio sources and change their volume based
on the visitor's actions.

e The immersion level skyrockets drastically in comparison to standard tours.

Outdoor Exploration

e There are GPS-based augmented reality platforms that allow for creating inter-
active AR applications.

e Pokémon Go is a prime example of successfully using the location-based aug-
mented reality apps for entertainment.

e AR Markers that trigger a particular process whenever captured by a camera
through an augmented reality application by overlapping an image, audio, a video
or 3d model

With augmented reality, you can:
e Attract more visitors.
e Bring exhibitions to life.
e Provide play-and-learn experience.
e Recreate historical events and structures. .

e nform people.




Augmented Reality experience
projection mapping
Digital Playgroundz, Initi

e Combines projection mapping and large-scale motion detection to introduce
iInteractive experiences to real environments.

e The platform is designed to encourage playful interactions and bring people to-
gether to socialize using game-Llike stories and virtual characters.

e The technology can transform any flat surface into a multi-touch area to turn it

Into a gaming stage of an unlimited size and engage an unlimited number of users
In interactive games simultaneously.

e The system consists of a custom-built PC, high-end motion detection units, pro-
Jectors and proprietary software.

e The virtual playground can be projected on multiple walls using one or more
projection units. It works best in dimmed light, in spaces with real objects on the
wall, which the game can use to create virtual objects.




Augmented Reality experience
ArtLens

e ARTLENS Exhibition at Cleveland Museum of Art allows visitors to digitally in-
teract with art as never before

e|n the reinvented ARTLENS Exhibition, visitors are able to interact with the foun-
dational principles of what makes art art, and gain a new understanding of their
own subjectivity.

e Instead of creating a digital block in front of art, we want art to sit in front of dig-
ital.

e Instead of a complex interface, could visitors meaningfully explore digital repre-
sentations of artworks by using their bodies?

e |In ARTLENS Exhibition, we use scale dynamically to create drama, engage visi-
tors and help influence how they look at art throughout the museum.

Overview

o 16 different multi-player games with over 1,000 artworks

o New features including full body gesture, facial recognition, and
gaze tracking

o Qver 70’ of immersive projection
o Real-time bluetooth syncing to visitors’ personal devices

o 100% fully updatable

EXPLORING

r artwork s similar to “Untitied” with its
ck of a distinct focal point.

ACCURACY
@74 %
®78%

Strike that pose! Copy one of the highlighted figures
and see how it feels.
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TATE
Modigliani VR
The Ochre Atelier

e Modigliani’s final studio still exists, but almost 100 years after the artist’s death,
Its appearance has changed significantly.

e Through study of documentary material and of Modigliani’s works themselves,
the environment in which the artist made his last works is reimagined.

*|n this VR experience you can immerse yourself in a virtual reality recreation of
Modigliani's final studio, which uses the actual studio space as a template.

e The Modigliani VR: The Ochre Atelier can be experienced as part of the Modigli-
ani exhibition at Tate Modern 23 November 2017 - 2 April 2018.

e The Modigliani VR: The Ochre Atelier reimagines Modigliani's final Parisian stu-
dio, where he lived and worked in the final months of his life in 1919 and 1920. A
previously undocumented space, the artist's studio has been brought back to life
through more than 60 objects, artworks and materials.

e Almost 100 years since the artist's death, hear the words of those who knew
Modigliani best and explore the studio where he is likely to have painted Self-Por-
trait 1919.



how to properly capture photos

OVRET service content
how to allign, mesh and texture your model
photogrammetry Tutorials

how to export a vaild mesh

how to upload to sketchfab

360 virtual tour tutorial on using a range of selected platform

locomotion

Prefab scripts on Vr interactivity interactivity

Ul elements

Vr Environment Creation Tutorials lighting

Prefab scripts and generic
models

for custom environment post pra:e&sing effects

using mozilla hubs

Prefab environments for virtual venues

prefab environment in unity

reality capture- photogrammetry

Unity- game engine

tools used Mozilla Hubs- vitual venue

Marzipano- 360 tour

github- script repository



Tools used in OVRET

Photogrammetry tutorials using Reality Capture
Advantages:

e Fast, very quick results with minimum training
e Easy for beginners, advanded functionality for expert users

e Free to download- PPl licence- Pay per input

& Healitytapture

Images v
Number of images 250
Megapixels per image 10

Cost € 6.25 (625 PPI Credits)

Images v
Number of images 3000
Megapixels per image 15

Cost € 112.5 (11250 PP Credits)

Vr environment Creation tutorials using Unity Game Engine
Advantages:

e Open Source, free to download

* Huge community support

| ots of Assets and prefabs to choose from




Photogrammetry Process
1.Align and process input images

Q WORKFLOW ALIGHNMENT RECOMNSTRUCTION SCENE

Component _ 7] GCPs Track Length | Camera Relation Lines /| Enabled Camera Scale _ Mode Mesh-Render R e
I | GCPNames | @ * * ¥ |¥| Thumbnail —0— | Show Reset View @M Solid Sweet Ortho Frojection Center Pivat =
E |
Mone @l Green Magenta Coral - 15 idde Visibie o s 4 L
2 /| Tie Points ! 15 | Hidden visiie Residua Unhide All Shaw Grid Clipping Box =

Source Alignment Points Alignment Cameras Display Scene Render

Selected componenti{s) £3

B Alignment report
B Alignment settings

Inputs

|
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Remove (144}




Photogrammetry Process
2.Create the Sparse Point Cloud

=

ALIGNMENT RECOMNSTRUCTION SCEMNE

| GCPs Track Length Camera Relation Lines 1#| Enabled Camera Scale Hide Mesh Render Frame Selection = Suggestions =

| GeP Names | ¥ ; ; v [ Thumbnail | ——%——— | Show Solid Sweet Ortho Projection  Center Pivot =

| Green Magenta Coral 1 15 | Hidden Visible Bacidiale Unhide &ll Show Grid Clipping Box =
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Source Alignment Points Alignment Cameras Display Scene Render Tools

2]
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Selected model(s) &2

e D

B Texturing

E Report

Settings
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Remove image layer

Remowe {144}
H Alignment report
B Alignmant settings




Photogrammetry Process
3.Create Mesh model and Texture

Q WORKFLOW ALIGMMENT RECONSTRUCTION

2 GCPs Track Length Camera Relation Lines
Component — -
= T " | (51

_ | |+ GCP Names
Mone EGreen Magenta Coral ] Tie Points 1 1

Alignment Points

SCEME

Hidden Visible

Source

Enabled Camera Scale

Thumbnail ——— Show
Unhide All

Alignment Cameras

Reset View

Display

Mesh Render Frame Selection -+ Suggestions =

Vertices Solid &ﬂ;ﬁlrﬂw Projection

| Show Grid

Center Pivat +
Clipping Box .+

Scene Render Tools

Selected model(s) £3

B Texturing

B Report

E Settings

Selected component(s) £ x

c Al [ s
sibraton ... (TR

B Remove image layer

B Alignment report
E Alignment settings

|
|
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Photogrammetry Process
4. Export model and assets

input photo point cloud

textured mesh mesh model




VR interaction
1. Setup VR hand and controller

hand tracking

age  Projet

B2

all scripts and prefabs will be generically preprogramed
and can be used in a plug and play logic

£ PACKAGES I USE] <D 1>

Générer  Péboy

Debug - A

« % HandPresence
if(prefab)
{

spawnedController = Instantiate(prefab, transform);

} 1

{
Debug.LogError("Did not find corresponding controller model");
spawnedController = Instantiate(controllerPrefabs[8], transform);

}

spawnedHandModel = Instantiate(handModelPrefab, transform);
handAnimator = spawnedHandModel.GetComponent<Animator>();

| UpdateHandAnimation()

f(targetDevice.TryGetFeatureValue(CommonUsages.tri , out float triggerValue))
{
handAnimator.SetFloat("“Trigg"

} EREEA S

ontroller)




VR interaction
2. Locomotion System- teleportation

N EPREVIEW PACKAGES I USEY <DIX11>

1 [PREVIEW PACKAGES IN USEL" <BX11>

e most efficient way to move in VR- teleportation
e l[east propable method to develop nausea and dissorientation
e retacle for targeting

eturns on based on threshold force on the grip



VR interaction
3. Advanced Locomotion System- Free walk and climping

EW PACKAGES B4 USER <DX11» [=] *

-
-
=
=
=
=
-
-
e
-

H My First VR Game - VR Boawhng - PC, Mac & Linun Standalone - Undy 20123501 [PREVIEW PACKAGES IH USE] <DX11=

Tutonal W

File Edit  Assets  Garmedbject Component  Tool

FFPFRRERRENREN




VR interaction
4. Vr interaction

ray- interaction and buttons

iwroduction 1o VR development - Part 10 - Two Hand Grab - VR Bowling - PC, Mac & Linux Standalone - Unity 201%.4.811 |PREVIEW PACKAGES IN USE] <DX11>

Edit t Component Tools Window Help

Assets GameObjec

lever and doors interactions two hand grap interaction



Environment preparation

A RPH i

e lighting settings prefab
e post processing effects
e Ul prefabs and info markers

e use photogrammetry gener-
ated environment

e Use a virtual venue such as
mozilla hubs

{4 Qe T

Vil e et




User input

visit link and lets co-create! co-imagine! co-develop!

https://miro.com/welcomeonboard/YdwqQwuheET9jxnlOkHOHKT2koTéIrrEsYSdikL9rc-
dRWév8imsG6XgDsie24ugj
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e https://learn.unity.com/project/vr-beginner-the-escape-room?tab=overview -Vr game- the escape room

e https://www.thegnomonworkshop.com/
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