
W
H

AT IS VIR
TU

A
L R

EA
LITY?



Ivan S
utherland (1963)

•S
ketchpad –

first interactive graphics program
•https://w

w
w

.youtube.com
/w

atch?v=D
W

A
Ip3t6S

LU



The U
ltim

ate D
isplay

“The ultim
ate display w

ould, of course, be a room
 

w
ithin w

hich the com
puter can control the 

existence of m
atter. A chair displayed in such a 

room
 w

ould be good enough to sit in. H
andcuffs 

displayed in such a room
 w

ould be confining, and 
a bullet displayed in such a room

 w
ould be fatal”.

Ivan S
utherland, 1965



W
hat is V

irtual R
eality?



K
ey C

haracteristics for V
R

•V
irtual R

eality has three key characteristics
•3D

 stereoscopic display
•W

ide field of view
 display

•Low
 latency head tracking

•W
hen these three things are com

bined they 
provide a com

pelling im
m

ersive experience



D
efining C

haracteristics

•https://w
w

w
.youtube.com

/w
atch?v=FP

cbB
JbG

hm
k



D
efined in Term

s of P
resence

•P
resence is the key to defining V

R
 in term

s of experience

•P
resence

is defined as the sense of being in an environm
ent

•Telepresence
is defined as the experience of presence in an 

environm
ent by m

eans of a com
m

unication m
edium

.

•A “virtual reality” is defined as a real or sim
ulated environm

ent 
in w

hich a perceiver experiences telepresence. 



Types of V
R
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H
ISTO

R
Y O

F VR



V
R

 H
istory Tim

eline

https://im
m

ersivelifeblog.files.w
ordpress.com

/2015/04/vr_history.jpg



1900s –
Interactive E

xperiences
•E

arly S
im

ulators (<1960s)
•Flight sim

ulation
•S

ensoram
a

(1955)

•E
arly H

M
D

s (1960s)
•P

hilco, Ivan S
utherland

•M
ilitary + U

niversity R
esearch (1970-80s)

•U
S

 A
irforce, N

A
S

A
, M

IT, U
N

C

•First C
om

m
ercial W

ave (1980-90s)
•V

P
L, V

irtual i-O
, D

ivision, V
irtuality

•V
R

 A
rcades, V

irtual B
oy



Ivan S
utherland (1960s)
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Ivan S
utherland’s H

ead-M
ounted D

isplay (1968)



C
AV

E
 (1992)

•P
rojection V

R
 system

•
3-6 w

all stereo projection, view
point tracking

•
D

eveloped at E
V

L, U
niversity of Illinois C

hicago

•C
om

m
ercialized by M

echdyne
C

orporation(1996)

C
. C

ruz-N
eira, D

. J. S
andin, T. A

. D
eFanti, R

. V. K
enyon and J. C

. H
art. "The C

AV
E

: A
udio V

isual 
E

xperience A
utom

atic V
irtual E

nvironm
ent", C

om
m

unications of the A
C

M
, vol. 35(6), 1992, pp. 64–72.



R
ise of C

om
m

ercial V
R

 C
om

panies
•W

 Industries/V
irtuality

(1985 -97)
•

Location based entertainm
ent

•
V

irtuality
V

R
 A

rcades

•D
ivision (1989 –

1998)
•

Turn key V
R

 system
s

•
V

isual program
m

ing tools

•V
irtual i-O

 (1993 -1997)
•

Inexpensive gam
er H

M
D

s

•S
ense8 (1990 -1998)

•
W

orldToolK
it, W

orldU
p

•
V

R
 authoring tools



O
culus R

ift

S
ony M

orpheus

H
TC

/Valve V
ive

2016 -R
ise of C

onsum
er H

M
D

s



M
ultiple M

obile V
R

 V
iew

ers A
vailable



C
onclusion

•V
irtual R

eality has a long history
•

> 50 years of H
M

D
s, sim

ulators

•K
ey elem

ents for V
R

 w
ere in place by early 1990’s

•
D

isplays, tracking, input, graphics
•

S
trong support from

 m
ilitary, governm

ent, universities

•First com
m

ercial w
ave failed in late 1990’s

•
Too expensive, bad user experience, poor technology, etc

•W
e are now

 in second com
m

ercial w
ave

•
B

etter experience, A
ffordable hardw

are
•

Large com
m

ercial investm
ent, S

ignificant installed user base


