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Virtual Reality



Dream

• Don’t think of that 
thing as a screen, 
think of it as a window, 
a window through 
which one looks into a 
virtual world.

-- Ivan Sutherland,1965, 
“The Ultimate Display”



Definition

• Virtual Reality — A computer 
simulation of a real or imaginary 
system that enables a user to 
perform operations on the 
simulated system and shows the 
effects in real time.



Human-System interaction



History

• 1961 “Experience Theater”

• 1968 “The sword of Damocles”

• 1977 “Aspen Movie Map“

• 1980 “Tele-immersion”



Morton Heilig

• the Hollywood-based 
cinematographer and 
part-time inventor, 
patented an arcade 
game called 
Sensorama. 

• “Reality for a nickel" 
but didn't make a 
dime. 



Sensorama



History

• 1961 “Experience Theater”

• 1968 “The sword of Damocles”

• 1977 “Aspen Movie Map“

• 1980 “Tele-immersion”



The Ultimate Display
• The ultimate display would, of 

course, be a room within 
which the computer can 
control the existence of 
matter. … With appropriate 
programming such a display 
could literally be the 
Wonderland into which 
Alice walked.

-- Ivan Sutherland,1965,          
“The Ultimate Display”



The sword of Damocles



History

• 1961 “Experience Theater”

• 1968 “The sword of Damocles”

• 1977 “Aspen Movie Map“

• 1980 “Tele-immersion”



Aspen Movie Map



History

• 1961 “Experience Theater”

• 1968 “The sword of Damocles”

• 1977 “Aspen Movie Map“

• 1980 “Tele-immersion”



Virtual Reality

• Coin the term “Virtual 
Reality”.

• Founded VPL (Virtual 
Programming Language) 
Research, the first 
company to sell VR 
products. 



Tele-immersion

• Tele-Immersion is a 
new medium that 
enables a user to 
share a virtual space 
with remote 
participants. 



VR variety

• Graphics VR
– 又稱 Geometry-based VR，場景中的所有物件都是實
際存在的 3D Model，使用者可以任意視角與路徑來觀
看

• Image VR
– 利用適當的軟、硬體設備產生 360°的環場影像，使用
者可在定點以任意角度觀看場景。

• Hybrid VR
– 結合幾何式與影像式的虛擬實境發展環境，以汰除兩
者之缺點，並結合兩者之優點為目標。



Graphic VR



Image VR



Sony patent
• On April 7th, 2005 Sony 

went public with the 
information that they had 
filed for and received a 
patent for the idea of the 
non-invasive beaming of 
different frequencies and 
patterns of ultrasonic 
waves directly into the 
brain to recreate all five 
senses 



Dream

• The ultimate display would, of course, be a room 
within which the computer can control the 
existence of matter. A chair displayed in such a 
room would be good enough to sit in. Handcuffs
displayed in such a room would be confining, 
and a bullet displayed in such room would be 
fatal. With appropriate programming such a 
display could literally be the Wonderland into 
which Alice walked.

-- Ivan Sutherland,1965,“The Ultimate Display”



“The Wonderland 
into which Alice walked”



Information Visualization



Visualization



Visualization is…



Outline







Data Visualization (primitive)



Streamlines





Weather Visualization



Visualization draws new attention!



Visualization Now!



Visualization Process



What are good visualization?









Classification of Vis. Software



What are available?



Challenging Visualization Prob.



The Trends



Citation

• Wikipedia, Answer.com

• UCDavis, Kwan-Liu Ma



The End

• Thank you for paying attention!!





“The Wonderland 
into which Alice walked”



key

– what(def)  why(feature) what(detail, basic) 
app, research

– XX之父 --- “一則軼事”

– 兩個點 per 10 min

– Eg. research team



Hybrid VR



Displays Hardware

• HMDs
• surround projection
• panoramic projection
• workbench





CAVE VR Environment


