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Virtual Reality

N Immersion
Eintauchen in die virtuelle Welt

N Prasenz
Gefluhl der Anwesenheit in
der virtuellen Welt

~ Quantifizierung
' Subjektive MaRe (z.B. Fragebdgen)
' Physiologische Mal3e (z.B. PupillengroRe)
N PerformanzmalRe (z.B. Ausweichreaktion)
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Virtual Reality

N Immersion
Eintauchen in die virtuelle Welt

N Prasenz
Gefluhl der Anwesenheit in

der virtuellen Welt
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~ Quantifizierung
' Subjektive MaRe (z.B. Fragebdgen)

~ Physiologische MaRe (z.B. Pupillengrof3e)
N PerformanzmalRe (z.B. Ausweichreaktion)

Tag der digitalen Lehre 2019 - Prof. Dr. Paul Grimm



x/?///)%(: =

4
L

A 3
77
7t

’ S ot F
’ "

: o

W '.4.(.. .




Virtuality Continuum Fachbereic @

Angewandte Informatik

| Mixed Reality (MR) |
—
Real Augmented Augmented Virtual
Environment Reality (AR) Virtuality (AV) Environment

[Milgram & Kishikino 94]
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Virtuality Continuum

Prof. Dr. Paul Grimm

Fachbereich
Angewandte Informatik

| Mixed Reality (MR) |
—
Real Augmented Augmented Virtual
Environment Reality (AR) Virtuality (AV) Environment

[Milgram & Kishikino 94]
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Richte deine Kamera auf Gebaude und
Schilder an der Strale.

7 Bleecker St

t
Wi 0,4 mi entfernt
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[youtube: Google Earth]



[Youtube: Minecraft Earth]

Virtuality Continuum Fachberic @
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| Mixed Reality (MR)

Real Augmented Augmented Virtual
Environment Reality (AR) Virtuality (AV) Environment
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Ressourcenschonend
Unabhangig von Geraten

»2Ausprobieren® ohne Gefahr

Hochschule Fulda
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N UtZ un g von VR un d AR Angewandte Ianoa:’fr)f)ecrletilfli @

Verschmelzen und
Zusammenwachsen
von VR und AR

Produk-
Produkt- . ) Produk- ) )
definition>> DeS|gr> Analys>>tnons- > tion >> Betrlel> Wartur>Recych§
planung

Hochschule Fulda %

University of Applied Sciences




Vi I’t ud I Re d I ity SYSte ms Angewandte Ianoa:’fr)flecrIetilfli @

World

Simulation

Input and Output and

Interaction Displays
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Accelerometer Sensors Loudspeaker
wee Hearing
Optical Tracking
Displays
Input Depth Cameras Visual System Output
[ Microphones Proprioception
Motion-
C
DiaEl, Platform
User
Pressure Sensors Haptic
Mechanical Tracking Force Feedback
. Events World Simulation - .
Sensorfusion [—— P . Data- Rendering
Streams Al / Behavior
base *
ER-System I
Network and
Shworic an 44— P Streams

Collaboration

8§
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VR/AR Entwicklung - Rollen und Technologien i @

Angewandte Informatik

Artist 3D Modeler

Designer Code Domain Expert

Network  Losgic Physics

Audio

Programmer Database

3D Modeling
Computer Vision

Rendering
VR/AR

Al Tracking
Application

Animation

Ul Asset Management Expert
Animation '
Psychologist Hardware _ Tracking ¢, ng
Interaction Navigation

Storyteller Game Designer

UX Designer
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Emerging Trends



Gartner Hype Cycle for Emerging Technologies 2017

‘  Connected Home
“ ‘Deep Learning

Machine Learning
Autonomous Vehicles
Nanotube Electronics

Cognitive Computing
Blockchain
Commercial UAVS (Drones)

Virtual Assistants - ‘
~

loT Platform .,
Smart Robots .

Edge Computing \\

Augmented Data . .
Discovery N

N

.

Smart Workspace

Conversational

User Interfaces Cognitive Expert Advisors

Brain-Computer

Interface Volumetric
Quantum —— Displays
Computing Digital Twin

@ Serverless

g PaaS

= 5G

K

o Human

o . Augmentation ’

o Neuromorphic Enterprise Taxonomy

Hardware and Ontology Management Virtual Reality

Deep Reinforcement
Learning Software-Defined

Artificial General Security

e

Plateau will be reached in:
less than 2 years
. 2 to 5 years

@ 51010 years
/\ more than 10 years

4D Printing /X Intelligence 5 =
ugmente
Reality
Smart Dust
As of July 2017
Innovati hoak el Trough of Plateau of
$?va o2 Inflated Di .;lo':l.g e _ Slope of Enlightenment Pr s iea'tf. (?t
rigger Expectations isillusionment roductivity

[http://gartner.com/SmarterWithGartner]
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World

Simulation

Input and Output and

Interaction Displays
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Input and Interaction



Who knows this ?

Interaction changes over time — What will be next ?

1uP HIGH SCORE
120




Input and Interaction

> Easy interaction is crucial for interactive Media

> Avariety of interaction methods are a

' What does WIMP (Windows, Icon, Menu, Pointer) mean today?




Output and Displays



Gartner Hype Cycle for Emerging Technologies 2018

‘ Digital Twin

Biochips
Smart Workspace
Brain-Computer Interface

Autonomous Mobile Robots
Smart Robots

Deep Neural Network ASICs

Al PaaS
S Lantim Lonpuna

Plateau will be reached in:
@ lessthan 2 years
. 2 to 5 years

@ 5o 10 years
A\ more than 10 years

Deep Neural Nets (Deep Learning)
Carbon Nanotube

[oT Platform

Virtual Assistants
Silicon Anode Batteries
Blockehain

Connected Home
Autonomous Driving Level 4

Volumetric Displays —
Self-Healing, “ustem Technology.-
Conversationar m:+ wawi

Autonomous Driving Level 5 Mixed Reality

Edge Al

Exoskeleton
Blockchain for Data Security

Neuromorphic Hardware

Knowledge Graphs

Expectations

4D Printing

Artificial General
Intelligence

Smart Fabrics

Augmented Realit
Smart Dust ugmented Realit

Flying Autonomous Vehicles

Biotech — Cultured or Artificial Tissue
As of August 2018

Peak of
Inflated
Expectations

Plateau of

Trough of
Productivity

Disillusionment

Innovation
Trigger

Slope of Enlightenment

Time

[http://gartner.com/SmarterWithGartner]
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A Practical Multi-viewer
Tabletop AutostereoscopiciDisplay
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Output and Displays

What will be the display in the future?

Where will it be?

Is it still multiuser?

[North 2019] [Microsoft 2009]




World Simulation



Connection to real World

How to describe world behavior?

What will happen if you can use World Anchors?




Fallbeispiele



Virtuelle Realitat flr Labortechnik und Analysentechnik Angewandte Informatik @

~ Produktprasentation
S Schulungen

N Kommunikation

[https://realworld-one.com/]

Hochschule Fulda @
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Ausbildung im Arbeitsschutz

> Sensibilisierung fur das Thema

' Nutzung unterschiedlicher Trainingsszenarien

~ Finden von typischen Problemfallen

Tag der digitalen Lehre 2019 - Prof. Dr. Paul Grimm
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VR/AR in der Lehre



Nutzungszenarien Angewandte Informatik @

Einsatz in Gruppen / im Klassenverband
Individueller Einsatz

Schulungen

Hochschule Fulda
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Aufwandsabschatzung

Einsatz in Gruppen / im Klassenverband
Verfugbarkeit der Hardware

Individueller Einsatz
Smartphone-basiert
Einsatz spezialisierter Brillen

Schulungen

Kooperative Nutzung

31 Paul Grimm
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Bewertung
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