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AR/VR ::: Grundlagen

= Uberlagerung/Erweiterung der physischen Realitdt mit digitalen Objekten und
Ebenen

= Alle menschlichen Sinne werden angesprochen
= Unterscheidung Reality-Virtuality Continuum

+ Realitat - physischer Raum

+ Augmented Reality - Realitat mit virtuellen Objekten erweitert
+ Augmented Virtuality - physische Objekte in virtuellen Raumen

+ Virtual Reality - “ersetzt” die physische Welt
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AR/VR ::: Grundlagen
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AR/VR ::: Grundlagen

REAL
ENVIRONMENT MIXED REALITY (MR)
Tangible User Augmented Augmented
Interfaces (TUI) Reality (AR) Virtuality (AV)
ATUI uses real physical objects AR "adds’ computer-generated AV "adds’ real information 1o a

information to the real world

to both represent and interact with
(Azuma, et al. 2001),

computer-generated information

(Ishil & Ulimer, 2001)

directly into a user's

Using physical objects to create a virtual The 'Bubble Cosmos' — 'Emerging See-through AR: the butterfly is

computer-generated environment

(Regenbrecht, et al. 2004).

Spatial AR ‘See-through' AR (either optical or video)
Spatial AR displays project A user wears a head-mounted display, through which
computer-generated information they can see the real world with computer-generated

on lop (Cakmakci, Ha &

(Bimber & Raskar, 2005) Rolland, 2005; Billinghurst, Grasset & Looser, 2005).

7

Semi-immersive VR
A semi-immersive VR display
fills a limited area of a user's
field-of-view.

and

mode! (Ichida, ltoh, & Kitamur, 2004). As at The ything else is real (Fischer, Bartz & StraBler, 2006; Koisch,

a user adds a physical 'ActiveCube’ to the paths of the smoke-filed bubbles Bane, Hollerer, & Turk, 2006)
construction, the equivalent vitual model  are tracked, and an image is
is automatically updated. projected into them as they rise.

Tsingos, Reche & Gallo, 2004)

VR refers to completely computer-generated

Livingston, Ball, & May, 2006; Burdea &

VR using the Barco Projection-based immersive VR.
Baron workbench (Drettakis, Roussou, The users are fully immersed in the

VIRTUAL
ENVIRONMENT

Virtual
Reality (VR)

enviconments (Ni. Schmidt, Staadt,

Coffet 2003)

Immersive VR
Immersive VR, which uses either a head-
mounted-dispiay or a projection-based
system, completely fills the user's field-of-
view.

'CAVE' (FakeSpace, 2006; Cruz-
Neira, Sandin & DeFanti, 1993).
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AR ::: GI-Anwendungen

"~~~ ARMUSEMEN
k) AUGMENTED REALITY

Source: http://www.youtube.com/watch?v=yFwzFby2eNo
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http://www.youtube.com/watch?v=yFwzFby2eNo

AR ::: GI-Anwendungen

Source: http://www.youtube.com/watch?v=j9IXtTjOmzE
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http://www.youtube.com/watch?v=j9JXtTj0mzE

AR ::: Articulated Naturality Web

Source: http: //www.y'outUbe.cor;\/watch ?v=tnRJaHZH9lo
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http://www.youtube.com/watch?v=tnRJaHZH9lo

AR ::: GI-Anwendungen

Source: http://www.youtube.com/watch?v=XS_PPeHIRtc

b
!Jﬂwv gXIERBSleéé Bernd Resch & Alfons Koller 9


http://www.youtube.com/watch?v=Vb2uojqKvFM
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T e——
Flug entlang der Trasse

Visualisierungsprodukt
Simulationsfilm

Interaktionsgrad
Dynamisch

MaBnahme
Dialogforen
Workshops

Detaillierungsgrad
mittel
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Aussicht aus einer Gondel

@ Visualisierungsprodukt
Simulationsfilm

Interaktionsgrad
Dynamisch

i-
MaBnahme
Ausstellung

Detaillierungsgrad
hoch
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@ Visualisierungsprodukt
3D-Objekt
(Augmented Reality)

Interaktionsgrad
Interaktiv

i-
MaBnahme
Rundgdnge
Detaillierungsgrad 7
¢
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AR ::: GI-Anwendungen
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AR ::: GI-Anwendungen
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AR ::: (Google) Ingress

= Location-based
gaming

The world around you
is not what it seems.

= Verbunden mit
der “wirklichen”
Welt

= AR-basierte
Nutzerinteraktion

Rayaun| gaygun Gothic Rocket
J0knov njnknown Location]  850m |-458™

Item Filter:| [EALL]]

Source: http://
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AR ::: Pokémon Go
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https://www.youtube.com/watch?v=BfUwY4ubIgc

MIT

Technology
AR - ReV|eW Topics+  Top St

Biomedicine

Pokemon Go Increased U.S.
Activity Levels by 144 Billion Steps |
in Just 30 Days ‘

The latest gaming craze increases activity levels for players,

regardless of their age, sex, or weight. l;
by Emerging Technology fromthearXiv  October 21,2016 I;

f Robert Butler, the founding director of the National Institute on Aging,
once said: “If exercise could be purchased in a pill, it would be the single

v most widely prescribed and beneficial medicine in the nation.”

https:
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AR ::: Group Work

= Welche AR-/VR-Anwendungen kdnnen Sie sich im
Bereich der Geografie, der Geoinformatik oder des GW-
Unterrichts vorstellen?

+ Informationen zu Gebduden, Sehenswiurdigkeiten
+ Bibliotheken, etc. (Inventur, Logistik)
+ Naturliche Gegebenheiten (Sonnenverlauf)

+ Landwirtschaft: dynamische Dingung
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AR ::: Group Work

= Welche AR-/VR-Anwendungen konnen Sie sich im
Bereich der Geografie, der Geoinformatik oder des GW-
Unterrichts vorstellen?

+ Demenzerkrankte (Spaziergang)
+ Gedenkstatte (historische Abbilder)
+ Katastrophensimulation, Uberflutungsgebiete

+ Ubungssituationen (,, Training")
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AR ::: GI-Anwendungen

Von statisch zu Echtzeit!
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AR ::: 4D Echtzeit-AR

+ Darstellung von
raum-zeitlichen
Phanomenen in
Augmented Reality

= Wetter, Verkehr,
Events, ...
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AR ::: Herausforderungen

= 3D-Visualisierung
= 3D-Oberflachen - Kamerabild - Geometrien
= Visualisierung: Realitat vs. Uberlagerung
= Erkennung natlrlicher Features
= Datentransfer (always on)

= Hardware/OS-Support

= Eingebettete Videos

‘ ..
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AR ::: Herausforderungen

= AR-Browser Heterogenitat
= Echtzeit-Interaktion

= Optimierte Interaktion
- “dork-factor”

= Datenverfigbarkeit
= Informationsdichte
= Kontextintegration

= Positionierungsgenauigkeit
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VR ::: Virtuelle Welten

= Bewegung in virtueller Umgebung

= Entkopplung vom
physischen Raum

= Headset + Controller
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AR/VR ::: Schlussfolgerung

= AR und VR erweitern unsere Wahrnehmung uber digitale
Informationsebenen

= Consumer Markt, aber auch Unterstitzung von
Planungsprozessen und GI-Forschung

= Weitere Forschung in den Bereichen Echtzeitdarstellung,

hochgenaue Positionierung, Informationsuberlagerung,
u.a. notig
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Urban Emotions
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Urban Emotions ::: Motivation

= Emotionsinformation: “bessere” Stadtplanung

= Innovativer Weg, subjektive Empfindungen zu
analysieren (Verkehr, Sicherheit, Tourismus, &l

= "Anthropocentrischer” . _ .. .
Ansatz M
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Urban Emotions ::: Konzept

Extraction of Emotion
Information

Acquisition of Context-Dependent Human Emotions

Crowdsourced Data
Social Media and VGI

Correlating Crowdsourced Data,
Subjective Observations and
Objective Measurements

Data

Subjective Observations Management
People as Sensors App |
|

! t 5.
802 ':‘,
Objective Measurements Dynamic VEGERR " e
Wearable Sensors
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Urban Emotions ::: People as Sensors

= Erfassung von subjektiven Eindrucken MRS

von Orten  [—
= Kontext und Qualitat | cm—

= Korrelation mit Sensormessungen
- “Ground-truthing”

= Ableitung von Stresssituationen in
stadtischen Gebieten
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Urban Emotions ::: Twitter Emotions

= Extraktion von Emotionsinformation aus Text in sozialen Medien

P e TR
Geospatial , Temporal

Gold Linguistic
Standard = -
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(i N Graph-based B
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Data

A Evaluation
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Machine
Learning
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Resch, B., Summa, A., Zeile, P. and Strube, M. (2016) Citizen-centric Urban Planning through Extracting Emotion
Information from Twitter in an Interdisciplinary Space-Time-Linguistics Algorithm. Urban Planning, 1(2), pp. 114-127.
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Tourist traffic at
Fenway already
terrible

“A crowded T of
heavy hearts and
sad faces, it hurts
to see how shaken

we are.

Holy shit the traffic on Comm Ave
is ridiculous. Thanks to those
goddamn shit sox or whatever

that soccer team is called. g : ClaSSified
' ough Extracting-Emotion emotlons

Resch, B., Summa, . A:; Zeile, P. @ S r"'ube, M. (2016) Cirfizaé Y Q
Information from Twitter in an Interd flinary Space-Time-Lingu v&- g ; 162), pp- 114-127.
@i

° Ry
AR -
Ladhils. P




Literatur

Gotow, ].B., Zienkiewicz, K., White, ]., and Schmidt, D.C.
(2012) Addressing Challenges with Augmented Reality
Applications on Smartphones. Mobile Wireless Middleware,
Operating Systems, and Applications, Lecture Notes of the
Institute for Computer Sciences, Social Informatics and
Telecommunications Engineering Volume 48, 2010, pp.
129-143.

h .
gx'ﬁlgﬁsﬂf\é Bernd Resch & Alfons Koller 42



Geokommunikation und Geomedien

Augmented Reality

GI-Anwendungen und Herausforderungen

. Bernd Resch, Alfons Koller
gl UNIVERSITAT 7
SALZBURG



