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Overview 

ÅIntroduction, Applications 

ÅInput Devices & Tracking 

ÅOutput Devices ς Displays, HapticsΣΧ 

Å3D Graphics Hardware 

ÅScene graphs, VR Software,... 

Å3D Interaction 

ÅUsability, Evaluations 

ÅCurrent Research 
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ÅVO 2.0 ECTS, LVA 188.369  
ÅOrt: Zemanek HS 
ÅZeit: DI 12:45-14:15 

 
Å11.10.2011 (alle jeweils von 12:45-14:15) 
Å18.10.2011  
Å25.10.2011 muss entfallen 
Å8.11.2011  
Å22.11.2011  
Å29.11.2011  
Å6.12.2011  

 

Á 13.12.2011  

Á 20.12.2011  

Á 10.1.2012  

Á 17.1.2012  
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ÅTerms and Definitions 

ÅHistory of VR 

ÅApplication areas and examples 
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Types of Virtual 

Realities 
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Gaming Applications

Flatscreen VR

Multiple Flatscreens
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Auto-stereoscopic 3-D Display(courtesy of Dimension 

Technologies Co.)

18.1ò LCD display,

Resolution: 128051024

FloStation

17ó LCD display, 

Resolution: SXGA 

(128051024)

Virtual Window 3 -D Display (courtesy of Virtual Research Co.)
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The ImmersaDesk

CAVE 3-D large volume display ( Fakespace Co.)

Mini-Workbench
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Head Mounted 

Displays (HMD)...

9 



Hannes  

Kaufmann 
KEY ELEMENTS
ÁImmersion

ÁInteractivity
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αThe computer-generated simulation of a three-
dimensional image or environment that can be 
interacted with in a seemingly real or physical way by 
a person using special electronic equipmentΦέ 
 
ά±ƛǊǘǳŀƭ ǊŜŀƭƛǘȅ ƛǎ ŀƴ artificial environment that is 
created with software and presented to the user in 
such a way that the user suspends belief and accepts 
it as a real environmentΦέ 
 
ÅImmersive 
ÅArtificial  
ÅInteractive 

 
Vision: Holodeck 
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ÅReality-Virtuality Continuum:  

Variants between the real and virtual world 

Mixed Reality 

Reality - Virtuality (RV) Continuum 

Real 
Environment 

Augmented 
Reality (AR) 

Augmented 
Virtuality (AV) 

Virtual 
Environment 

Adapted from Milgram, Takemura, Utsumi, Kishino.  Augmented 
Reality: A class of displays on the reality-virtuality continuum 

HITL 
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Augmented Virtuality 

Enhancing the virtual 
world by 
pictures/ textures/models 
of the real world 
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Definition (Azuma, 1997) 

1) Combines real and virtual world 

2) Interactive in real time 

3) Registered in 3-D  
(real and virtual objects are in a  
3D relation to each other) 

Courtesy UNC Chapel Hill, Magic Book (HITLab NZ) 
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ÅAdvanced technical requirements: 

ïAccuracy of α¢ǊŀŎƪƛƴƎά 

ïαwŜƎƛǎǘǊŀǘƛƻƴάΥ Combining real and 
virtual world 

ÅPrecise, accurate, fast and robust 
Tracking & Registration 
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Collaborative VR / AR 

ωUsers share the same virtual space 

ωAssists social interaction / cooperation 

ςnatural communication (language, gestures) 

ςsupports working in teams 
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Distributed VR / AR 

ωDistributed collaboration over 
large distances possible 

ωLarge number of users 
supported 

ωFlexible distribution of 
computing power & resources 

ωFlexible hardware setups 

17 



Hannes  

Kaufmann Mixed Reality 

ÅAny combination of real and virtual world 

ÅSometimes also meant: Coupling of real with 
virtual world 
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History of VR 
 

http:// archive.ncsa.illinois.edu/Cyberia/VETopLevels/VR.History.html 
http:// www.bilawchuk.com/mark/history.html 
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1956 - Sensorama 

(Morton Heilig) 
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Ivan Sutherland ς  
Ultimate Display (1970)  

"The ultimate display would be 

Å a room within which the computer 
can control the existence of matter. 

Å A chair displayed in such a room 
would be good enough to sit in.  

Å A bullet displayed in such room 
would be fatal.  

Å Such a display could literally be the 
²ƻƴŘŜǊƭŀƴŘ ƛƴǘƻ ǿƘƛŎƘ !ƭƛŎŜ ǿŀƭƪŜŘΦα 

Video 
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1970s ï Interactive Works: 

VideoPlace/VideoDesk 

(by Myron Krueger) 

ñArtificial Realityò 22 



Hannes  

Kaufmann Jaron Lanier: Virtual Reality 

Å~1980-82: first used the term 
α±ƛǊǘǳŀƭ wŜŀƭƛǘȅά  

ÅFounds the first company 
producing VR products (VPL 
Research) (datagloveΣ Ia5ΣΧ used in 

Lawnmower Man) 

Å1984: Neuromancer - William 
DƛōǎƻƴΥ α/ȅōŜǊǎǇŀŎŜά 

ïVisions for later developments 
e.g. VRML/Web3D standard or 
movies such as Matrix 
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ÅNASA Ames Research: Telepresence 

ÅStereoscopic HMD, Headphones, Microphone, 
Datagloves 

24 



Hannes  

Kaufmann 
Cruz-Neira, Sandin & DeFanti (EVL) ς  

CAVE (1992) 

25 



Hannes  

Kaufmann 

VR Hype (mid 1990s) 
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