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What is Virtual Reality?  

ÁVirtual Reality (VR) is a computer simulated 
representation of a real or imaginary world, 
normally achieved with 3D graphics.  

 

ÁA medium composed of interactive computer 
simulations giving users the feeling of 
being present in the simulations. 

 



Types of Virtual Reality  

Ánon-immersive: 
Information about the simulated world is 
displayed via a computer screen.  
  

Áhybrid:                                                                        
display  a simulated world or objects on top of 
the real world (Augmented Reality - AR). 
 

Áimmersive systems 
the simulated world is displayed in a way that 
gives the perception of being physically present 
in it. (Head Mounted Displays, CAVE). 
 
 



Non- immersive VR examples  

VR elevator  

Minecraft  (avatars*)  

Second Life (avatar*) 

* Avatar: an icon or figure representing a 
particular person in a computer program.  



Hybrid VR Ƶ Augmented Reality 
examples 

 

 



Immersive VR: CAVE  

 

ÁCAVE displayed VR: (Cave 
Automatic Virtual 
Environment) provides the 
illusion of immersion by 
projecting stereo images 
on the walls and floor of a 
room-sized cube. 

 

To meet the requirements of immersion, it is absolutely necessary to use a 
display that covers almost the whole viewing angle of the visual system. For 
example a cave like display or a head mounted display. 
 



Immersive VR: CAVE examples  

https://www.youtube.com/watch?v=UT5xtpHRdlE  

https://www.youtube.com/watch?v=UT5xtpHRdlE
https://www.youtube.com/watch?v=UT5xtpHRdlE
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https://www.youtube.com/watch?v=UT5xtpHRdlE


Immersive VR: 
HMD 

 

Á Head mounted display 
(HMD)  with stereoscopical 
lenses that isolates the view 
of the user from the real  
world outside the helmet 

To meet the requirements of 
immersion, it is absolutely 
necessary to use a display that 
covers almost the whole viewing 
angle of the visual system. For 
example a cave like display or a 
head mounted display. 
 



Immersive VR examples Ƶ 
Head mounted display (oculus rift) combined with 
hand gesture detection (leap motion)  



Virtual Reality Applications  

ÁTraining and Education 
Ğassembling,   
Ğ flight simulators,  
Ğsurgery 

ÁGames (currently main player driving    
 technology development) 

ÁMedicine 
ĞSurgery simulation (also traning) 
ĞCognitive therapy (phobias) 
ĞTherapy for patients recovering from strokes 

ÁScientific Visualization 
ÁTourism 
..... 

 

 



More specific example  
Cognitive Behavioral Therapy CBT  
for Acrophobia   

 VR has been userd successfully 
to aid in Cognitive Behaviour 
Therapy for anxiety disorders.  
 
Problems reported using VR for 
CBT: 
- Not realistic enough  
- VR environments need to use 
special devices such as head-
mounted displays, and for that 
reason they are not widely 
available and some people feel 
uncomfortable with immersion.  



More specific example  
Cognitive Behavioral Therapy for Acrophobia*  

 

 

10 days program 
1. Home Web based training 
2. Gradual in situ training 

with feedback (relaxation 
exercises) on phone  and  
emergency button to live 
therapist.  
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But IVR has been around for  
decades: Virtual Reality 1991  

  

 

 

https://www.youtube.com/watch?v=rVn3H93Ysag  
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What are the main challenges  
f or IVR?  
 
- Motion sickness (latency).  
- Not everyone feels comfortable with immersion  
- In some cases not really mobile, too many cables.  
- Computers with minimum configurarion, processor, 
memory and graphic card.  
- Development of applications.   
-  360 degrees content creation (expensive 360 
cameras).  
-  /ÕÔ ÏÆ ÔÈÅ ÂÏØ /ÃÕÌÕÓ 2ÉÆÔ ÄÏÅÓÎƦÔ ÐÒÏÖÉÄÅ 
options to interact with objects.  



Reasons it might be real soon:  
 
- The rumor is that the user version of the Oculus 
rift is going to be highly improved in the 
reduction of latency (motion sickness).   
- There are more HMD mobile coming into the market.  
- The number of applications for Oculus and Oculus 
ready are increasing rapidly.    
-  360 degrees content creation is increasing 
rapidly with groups like http://ivrpa.org /  and 
http://www.babylonjs.com /   
-  There are more products and addons coming into 
the market to allow more interaction with objects 
within the VR.  

http://ivrpa.org/
http://ivrpa.org/
http://www.babylonjs.com/
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What is 
available?  

https://www.youtube.com/watch
?v=9yplHQhaVXU  
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 How far are we to achieve 
this?  

 https://www.youtube.com/watch?v=QP3YywgRx5A  
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