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Perception
Interpretation of senses

Cognition Touch
To understand from the senses, to be aware
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The all seeing eye

A The dominant mode
for sensory
perception
I Color

Vi si on: O M

Pl ring é
[ Brightness Sight: Colors shapes etc.

I Depth (Stereopsis)
I Size/Shapes

A Upto 75% of
iInformation routed
through vision

A Visual information
can only be
processed by sight.
(duh!)

A Vision is often
needed to correct
other senses, motor
~moyvements etc.

Dude. Aragon js
built, dresses in
leather carries g
Sword r and js So
going to buyst

He he he,
this is gonna
be fun!
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For reality e do not

have the right equipment

A For VR
I Wantto represent things as close and realistically as possible

A Reason? Any information not close to realism can be misinterpreted

Color: Red is harmful, Size/Shape: Being small  pistance: Elven woods

white/gray harmless. doesnot mean 3 add8falavay as
they seem
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The problem with having just one eye

Shadows, texturing, movement

and how things apparently look A
gives us insight to the world
Stereopsis :- Depth perception P 5 Left Eye Image
Vision Convergence "E
I Binocular (Both eyes on the o i . "
same side of the head) Ty 180
' Field of /

A Ever tried playing one eyed L

CatCh ? 1 view Image Pg’ra]]ax
I Monocular (Eyes on both sides K : \,

of the head) Yo - i
Image parallax

I Two eyes register different
images (horizontal shift)

I Shift determined by
interpupillary distance, IPD,
varies from person to person

Implication

I Need to provide two images to
person, one for each eye

I At around or greater than 90 Hz
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Types of graphics input

A The lowly monitor/screen
APersonal displays (HNM
A Stereoscopic displays

A Large volume displays
I Workbenches

I Caves
T Walls

A Custom/R&D stuff
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A Quick guide on monitors

A LCD6s

I Thin, light weight, Crisp images, no refresh flicker, no EMR interference, perfect
screen geometry

I EXxpensive, fragile, limited viewing angle, native resolutions
A CRT®6s

I Cheap, rugged, unlimited viewing angle, good color rendition

I EMR interference, poor geometry, etc.

A LCD6s are here to stay

A What to look for?

i Input :- DVI or Analog (Affects your choice or graphics card or vice versa)

I Native aspect ratio (Important to tie this to how much resolution you want out of the
application)
Response time (white-black) (Reduce motion blur etc.)
Color (25673) (Realism, think how many colors you want your world to be show with)
Brightness

Viewing angle (Do you want a single person or a multi-person display? Is the person
going to move a lot during the application?)

I Contrast ratios (Your brightest bright vs darkest dark determines how close you are
to simulating a dark and scary night)

I What about stereo refresh rates ? (>90 Hz required)
A Look up, tomés hardware and Anandtech
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Displays

AHMDO6s (Head mounted disp

I See through
I Non see through

A 3D Binoculars
A Booms
A Stereoscopic displays
A Large Volume displays
I Monitor based
I Projector based
T Wall
i CAVE
A R&D Stuff
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o To  Io Do D»

| ImP_rovin your world view
Large images 1 lots of information

Monitor has fixed resolution
Loss of image data on
resampling/resizing

Loss of world perspective with
squeezing data in
Solution

I Add more monitors

I Windows easily supports upto two
monitors on a system

i Need a graphics card with Amultipl eo
heads

Pitfalls
I Increased graphic card requirements

I Most graphics card do not support
more than 2 outputs without loss of
resolution

Use of software based solutions like
Maxivista, Ultramon, Zenview etc.

Use of hardware based solutions like & (=S
Y cables and graphics cards like \
NVIDIA Quadro NVS 440
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Large Volume Displays - Multi Monitor

setups
A Issues

T Multi monitor on
same CPU vs Multi
monitors on multi
CPUOs

I Image continuity,
interference of
frames

I Graphics card
support

I Scalability

I Engineering
A Advantages

I Becoming cheaper

I Possible to use ! ! -

software solutions to

Primary PC Secondary PC

network mUItlple Virtual VGA driver Viewer program
desktops to work as
one Maxivista workmg
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Non-synchronized tiled image  discontinuity
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A little bit on projectors

A Similar to LCD screens a number of options and
parameters to look for
I DLP (Digital light processing) or LCD
I Resolution
I Throw Distance vs Image Size (diagonal)
I Brightness
I Contrast
I Zoom/Lens Shift
I Others

A Demo of throw distance vs image size from
WWW.projectorcentral.com
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http://www.projectorcentral.com/

Class 23

Baron workbench (courtesy of BARCO
Co.)
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CAVE 3-D large volume display (courtesy of Fakespace Co.)
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Walls

A Large displays to accommodate multiple
viewers

A Uses number of projectors to support
| Stereo
I Higher picture resolutions

ACal l ed faTiled Display

A Pitfalls

I Coordination of tiles

I Image stitching and routing
AChromium
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PromoWall
tiled screen

.

\ mirrors
! 7. / Graphics engine
P with three pipes

20

v

X

processor controller

CRT projector

P

array processor
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Table 3.2 Comparison of various large-volume graphics displays

Display Type Resolution Image Number Price
name (10° pixels/m size (m?)  of users x 10°$
StereoGraphics active 18.2 0.36x 4 2.6
“CrystalEyes” glasses 0.2 approx.
Panoram 3-panel 12.2 1.11x 3 23
PV290 monitor 0.29 approx
Barco tilt 1.9 1.36% 4 80O
Baron workbench 0.71 approx.
Trimension [-shaped 1.0 1.36x 4 173
V-Desko6 workbench [.73 approx.
Fakespace 4-wall 0.1 3.0 % 12 300
Workroom CAVE 3.0x4
Fakespace modular 0.2 2.3% var. 300
RAVE CAVE 2.4x4
Panoram Wall 0.2 T.11x var. 300
PanoWall (3 proj.) 2.13
Trimension Dome 0.009 21 400 2,172
V-Dome (7 proj.) diameter
Note: Price does not include the computer driving the simulation
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Case Study: GeoWall and

Varshne
B

http://www.geowall.orqg/
The GeoWall consortium

Hardware

T Screen

Polarizing glassesffilters
Projector stackers
Computers

Graphic cards

Stereo cameras

A Software

T Image display

T Geometry display

T>o I T

A Raskar (MIT:
http://web.me
dia.mit.edu/~
raskar) and
Varshney
(UMCP)

Class 23

Images: Varshney et

al.
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Figure 6: (a) Transformation from display-wall space
to frame-buffer space, (b) Transformation to
maximally cover the frame-buffer space, (c)
Representing  the  transformation from  one
quadrilateral to another as two transformations on
triangles, (d) Transforming one triangle to another


http://www.geowall.org/
http://web.media.mit.edu/~raskar/
http://web.media.mit.edu/~raskar/
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Typical Operational Principles

Optical
prism

Polarizer

Lense 2

LED

Light Source

l_

Polarizer/PBS

Lense 1
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AMLCD display,

Resolution: 267x225 LCOS display,

Equivalent to 62 in at 2 m FOV: 60x43 degrees

Weight: 100 grams Weight: 160 grams

Can be worn over glasses Can be worn over glasses

Olympus Eye TrelFaceMounted Liquid Crystal on Silicon
Display (FMD 200) display (LCOS)

Main Resource : http://www.stereo3d.com/hmd.htm#chart
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http://www.stereo3d.com/hmd.htm

See
A Used for

I Overlaying
markers/fixtures on
real world
I AR
A 8,&52 (x 3) x 600 pixel
T vl 15 x 15 Om | or
| MIXIngVRandreal A 16:9 and 4:300i rr?ageIo
WOl‘ld A15.6 mm (0.61") image diagonal

A > 100 c¢cd/ m2 front

A Think universal soldier iteye 500 See Through HMD
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Binoculars

Zoom LCOS Beam
button panel  splitter Eye piece
3-D Tracker

.~ LED
Polanizer Illuminator
Similar principle as the HMD
Easier view tracking.
Lesser load on the user
Class 23 Govindarajan Srimathveeravalli, 22
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Computer Stereoscopy

A How to provide two separate images for the eyes to
generate an effect of 3D viewing?

H M D 0-<an:provide different image for each eye

I Liquid Crystal Shutter glasses :- Uses a synchronized
shutter system to alternate the image provided to each

eye
Polarized glasses :- Two images split and projected onto
screen, orthogonally

Two Color Anaglyphs :- Use two different colors and
glasses which filters one color out for each eye

Displays with Filter Arrays (Auto) :- Split pixels as even
and odd and stream them to each eye

Holographic displays
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To To  To  To T»

T

Liquid Crystal Shutter Glasses

Disclaimer (as seen on a sellers website) :- iThese
glasses do not convert normal 2D content into 3D0

Typically set up consists of an emitter i glass set
up.

We need to set up within OpenGL to support the
two images

How ?
Need to draw separately to each back buffer before
swapping

I Back buffer is split as left and right

I Requires hardware support, meaning, graphics card
The Toe i in method (Courtesy Paul Bourke)
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