Stereoscopic
Computer Graphics

Overview

305900
2007\ 7}S-38H7]
11/22/2007

uE73 40

0 3D Depth Cues (3%} z10] Q14 @A &)

O 3D Stereographics Terminology (3#H 4 #| 97 -&-©]
gl

0 3D Display (3% 34| @7 vl =& o))

3D Depth Cues

Visual Depth Cues

- Perceiving “ depth” with one eye closed
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Perspective
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Lighting and Shadow

O B (Brighter) &A1 7} T 7}7ko] 9+ ™

shitel dlof 9ls 4, =& 1‘3]1}'5 S %}}#i A4

o Hlo] gfol A vl vhar 7Hg 8] well =4 &) ofgf F-2oll
LA QoW Hojuhe Ao Wl

o By 2 ate] ofste] F = A o] ARl A= AA G

a

Motion Parallax AR
¥ [

0 HEATE S A F A oA 7k — 2"
e w g e g gol o] et el A G AR =
°] & 5 A& (Motion Parallax)ﬂ} 3
| Bd=a= 1A = o B Rl S P = ed =) AT /)
T A f2 7be AAE ol Ao s, #hEate]
ok T o] Aol )1 914 o] Wstel] ofsf 7= A
o 7HdEA S flaElA Oko}/\] 2} (Stereoscopy) H.th U T 8.5F
O AMZ HAHA Hol= AFS B A 92 Q) uji= ulako
w2} 5 &5 o o] 4‘34011 A 2} A 9k 52| (Deletion &
Accretion)©] o
o o] @M= THY FEAIATE AT Ao 2 A Aol A
A A A S A ss ]—ﬂf% =]

lo

|

.

O
N

il

o

f
N

F

10

Visual Depth Cues
- Using both eyes

o ¥t @A (Binocular cues):
= Binocular disparity (Stereopsis)
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Stereoscopy
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Accomodation
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Convergence (Stereo)
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Positive parallax Projection
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Point being projected
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projection plane
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Negative parallax Projection
plane
(screen)
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is in frent of the
projection plane
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Zero parallax

FPoint being
projected is at the
projection plane

Prajection
plane
(screen)
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Viewing a point in
a scene from two
difference camera
positions produces
differing view
planes
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Using parallel views
(i.e. symmetric
view frustums)
produces a single
view plane, but
images must be
trimmed to area of
overlap - Projection
Planes are not the
same
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Projection
plane
(screen)

right

The correct
approach using
parallel views
and asymmetric
view frustrum
produces a
single viewplane
and overlapped
image
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Stereo Images on the GeoWall
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Off-axis Perspective Projection in a CAVE
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Making the virtual world look true to size

Left
Eye

:

O Set camera properties to be the same as real world
properties:
m Set user’s distance to screen (i.e. focal length d)
Measure the screen’s height (h)
Compute the field of view (f = 2*atan(h/2d))
Use real world eye separation distance (2.5 inches)
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How to Generate Stereo Images

Present a distinct image to each eye:
O Free-viewing

O Optics (lenses)

O Chromadepth

O Pulfrich Effect

O Anaglyph (color)
O Polarization

O Active Shuttering
O

Autostereo




Free-viewing

Optics
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O Optics (YA 3317))
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Stereoscope, invented by Charles Wheatstone in early 1800s
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Optics

Optics

Viewmaster Slidemaster
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HMD BOOM
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Chromadepth
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Pulfrich Effect
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Pulfrsch glasses as used on broadean. TV
)& 82} Carl Pulfrichol]

3 GAS ke AL

& U=z B oln A7} Ry WA Fa & ol x| wr}
=




Passive Polarization

GeoWall

Passive Polarization

IDesk4 - Linear Polarization s

Linear Polarization

Circular Polarization
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Active Shutter Glasses

Auto-stereoscopic

O “Active stereo”
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O Auto-stereoscopic+- Ef‘?l%]él A A G (Glass free
]

stereoi)g.i o Al Fof| A & o|m A7} 4 ~EHER
L A A Al s
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= Holography (&= 12}
= Volumetric (F-3]%2])
n Stereoscoplc Active stereo () E] B M E] %)), Passive stereo
(3H3%2]), Autostereoscopic (-9 A1)
O Auto-stereoscopic

= Parallax barrier (A 2} 8] 2] ©]): Barrier strip (PHSCologram,
Synthagram, etc) separate layer with strips that block all but one
image from any viewpoint

= Lenticular (€] & 2]): lens like stripes

= Lenslet (2 2): Integral photograph or integram
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Parallax Barrier
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Lenticular
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Lenslet
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image data
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