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How We Experience Depth
in the Real World

Monocular Binocular

' Balance, sound, and other sensory input
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How We Experience Depth in
Stereoscopic 3D

Monocular
Motion

Binocular

\/\"\ | “Visual-vestibular conflict”

Balance and other sensory input

Philip Lelyveld — Phil@Reelword.com 6



Agenda

How We Experience Depth

3D Content Planning

3D Content Creation

Consumer 3D Experience

3D and Health (consulting, not USC ETC work)
3D in the Larger Context

ONUT DNWDN —

Philip Lelyvel d — Phil@Reelwor d.com 7



Planning

* How will 3D affect storytelling?
* The 3D “Look”

* Production Design

* Depth Scripting
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Art of S3D

Some new 3D tools and techniques will emerge
Entrepreneurial Creative Opportunities |

804 10,1 + Degth Scrfpt (Parallae Scoring)

depth script 3D Previsualization
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Interaxial Distance and Convergence

Two key factors that define...
- What you see
- How much you can change later
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Content Creation

1. Computer Generated Images (CGl)
2. Live Action (2 image) _—

a1 3D

= Prerecorded
= Real time

3. 2D-to-3D conversion
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Computer Generated Images (CGl)
M Everything is controlled
M No alignment issues




Games (the other CGI 3D)

* Adjustable S3D

e Average gamer is 34 years-c-)ld
e Average gamer has been playing for 12 years
«40% are now women (they prefer social games)

Source: Craig Allen, CEO, Spark Unlimited, 12/10 conversation

e Call of Duty: Black Ops- $650M in first 5 days
e 50 3D games coming to PS3

e Nintendo 3DS may drive consumer adoption of 3D
14



Live Action
M Two cameras or camera pairs
M Alignment issues

Beam splitter Side}“by side
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Art of S3D

Sports and live action are
driving the learning curve

Camera development

Cutting among cameras

Scores, captioning, visual tools
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2D to 3D Conversion
Quality/Cost Tradeoff

Real-Time Non-Real-Time Native 3D
2D to 3D Conversion 2D to 3D Conversion |
- Painters - Two

- Human hands Cameras

ConfliCting depth CueShiIip LerveId—PhiI@ReeI‘word.com




3D Postproduct/ilgn Workflow

rick@rickbaumga rner com Philip Lelyveld — Phil@Reelword.com



DVB (Europe/global) s related to 3D

- transmission specs
- subtitle/closed caption specs
- indicating 2D / 3D available SMPTE (global)

«Compression . -subtitles / captions / overlays
ores - home master metadata
WW Specs -\ - home master image
MPEG Industry Forum seiine over he s | |CEA (US/global)
ATSC
3D TG\,/MV?CabUIary - e - eyewear signaling
TU (global) - HDMI transport

- frame compatible vs 2D+depth - Closed captior,



Standardization can come about thru:
M Standards bodies

M Market power and strategic alliances

MW Grassroots movements
Ex. MP3

M Convenience over quality

W Community-driven open architecture solution when industry did not
offer an interoperable solution
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Shootmg 3D - Lessons learned

| Telephoto Close-up ‘ N
— becomes Slght Imes
Close-up Big-up
Philip Lelyveld — Phil@Reelword.com 21



) Move Educational Resources
) U Making

surom;mc Digital Cu:omn 3 D M o M k. FO u n d a ti O n S Of
from Script to Screen OVI e a I n . .
e & Stereoscopic Cinema

By Bernard Mendiburu By Lenny Lipton

,__,';-*":" Stereo 3D filmmaking:

2% the Complete Interactive Course

- DVD at www.convergence3d.net g
Philip Lelyveld — Phil@Reelword.com 22
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The Emerging Language of 3D

End Game:

To transition 3D

from a special effect

to a key resource in the storyteller’s tool kit
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As the audlence learns the conventions,
the language of 3D will evolve
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Active Shutter

Video Signal IR Signal

) ﬂ

o

- | —

R

Philip Lelyveld — Phil@Reelword.com 26




Polarized

Low-cost glasses
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3 Legs of the Stool

Movies Sports/
Live Events

Games
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Passive
glasses

Active
glasses
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Consumer 3D
TVs, laptops, phones,
handheld games

So hitrke timne!

Pleasant buying experience comes before
a pleasant viewing experience
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Selling 3D at Retail PEls e

Key concerns
* Consumer & Salesforce education
* Consistency of messaging
e Simplify
* Compelling demo (movies, sports, games)
* Interoperability / standardization (glasses)




Worldwide 3D TV Forecast

year

TV Makers get bad reception for 3D
Source: Wall Street Journal
December 19, 2010
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Polarized 3D TVs coming to consumer market
- Re-energize the market? -

LG
\Vivd[e
others

THEATER
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LG market research

W Shutter Glass
® LG Cinema 3D

e

% selecting 8 to 10 in

each category
N =110

Source: 1/5/11 LG press briefing at CES®" telyveld - Phil@Rechword.com 34




LG market research
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Source: 1/5/11 LG press briefing at CES""P Lelyveld = Phil@Reelword.com 35



Australia 3D Content
Germany 24

Cable JCOM
Satellite |BS11

1 Japan ” - |
B e I g I U m - iig;?r ect 1SAT

Cable C]

B M | Korea Satellite  |Skylife
ra Z I IPTY SK Telecom

Australia Satellite  |Foxtel

Cable Comcast

Estonia

Satellite  |DirecTV
Dish tentative

Tu r ke PTY ATRT U-Verse
y ‘erizon FIOS

Cable Numericable
France Satellite  |Canal+

Korea

A Satellite  [Sky.de No Activity

IPTY Telekom .
J a pa n Ttaly Satellite |RAI -Tnal
Netherlands __{eable _UPC Limited Service / Special Events
Spnain Satellite  [Canal+ .
P PTV  |Telefonica Full Service
U K Cable Yirgin Media
Satellite  [Sky
Czech Republic Satellite  [IKO TV
U S Poland Satellite  [Cyfrowy+
Cable Akado
Satellite  [NTY plus
Slovakia Satellite  [IKO TV
United Arab Emirates [Satellite  [Du

UK

Russia

Source: DisplaySearch Q3’10 Quarterly TV Design and Features Report
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1008 Ad
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Nintendo 3DS
Consumer’s first personal 3D experience?
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Parameters that impact the

B ‘A l.‘Al‘ = [ 1 "~

Technology
Art
Human visual system

Viewing environment and behavior



Art

Technology Crosstalk

- a form of binocular mismatch
- quantifiable test!

Conflicting depth cues
- binocular and monocular mismatch
- obvious in 2D-3D autoconversion

Vergence Shock
- quick cuts or jumps in 3D depth

Crosstalk image test chart from DD Lelyveld - Phil@Reelword.com 41



Technicolor Certification

. Alignment / Geometry
Depth of Field

. Contamination

. Sync / Gen Lock
Full Reverse Stereo
Hyperconvergence
. Hyperdivergence
10. Edge Mismatch
11. Partial Reverse Stereo
12. Depth Mismatch
13. Visual Mismatch
14. 2D to 3D Ratio
15. High Contrast

O 00N UTA~AWNR

. Luminance / Colorimetry

Reflection / Polarization / Flares

Philip Lelyveld — Phil@Re

technicolor.com =iz




Parameters that impact the
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Technology
Art
Human visual system -

Viewing environment and behavior



Human Visual System

4% stereo blind

Fixing My Gaze
By Dr. Sue Barry

Philip Lelyveld — Phil@Reelword.com 44




Human Visual System

Academic Research Eye Exams and
and Vision Dynamics Binocular Vision Issues
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Human Visual System

Eye Exams and
Binocular Vision Issues

3D UAH QFHAO] S QA ATIQH

(Practical Recommendation for 3D image Safety)

Ver. 1.0

For Children
Binocular Vision Disorders

Misdiagnosed as ADHD

(Attention Deficit Hyperactivity
Dlsorder) Philip Lelyveld — Phil@Reelword.com 46




Viewing Environment and Behavior
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3D is global

3D Porn U -
Hong Kong '

o R

Wildearth TV 3D
launches 24/7 channel
Argentina South Africa

AnlmatIOn Philip Lelyveld — Phil@Reelword.com GameS




The Larger Ecosystem

2010 worldwide sales projection
* 3.0M will be 3D-capable - 42.9M by 2014
«228M displays (2D and 3D)

*100M will be “connected TVs”

Philip Lelyveld — Phil@Reelword.com 50
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— ™ Apps/devices 7 ey
_ specific to 3D content

Quantel
Pablo Neo

3D Mastering et (\6\

pth Map is estimatec
DL T A

CRC Depth

|Phqne APP: Estimation from
Cine3D 3D vid T
Stereographer video ' /
& ~

. . - — Shot Cam :
Laser Light Engines Raises $13 Million; 3D mapping
PaCtS Wlth |MAX Philip Lelyveld — Phil@Reelword.com |aser baCkpaCk
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Other S3D Markets

Simulations
Augmented reality
Telepresence

,

Military

Opportunities!
54




Wonderbra 3D Billboard

Source DETNY Mall UK 9/14/10
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- Discipline not an issue!*

- 29-35% after-lesson retention™
- 10% in control group

- Greater understanding of

spatial relationships*
- sketch lesson in 3D vs 2D by control group

* Rock Island, Illinois and Boulder Valley School District, Colorado ; - .
+ Abbey School, Redding, England \' 5 x &
-

7/128/10 XpanD / Tl / Eon rollout to five school districts in Tx, Fl, Ca, and Co
11/18/10 Pilot program in 7 European countries 56




Consumers don’t buy technology,
they buy the experiences that
technology delivers

Philip Lelyveld — Phil@Reelword.com 57




Conclusions

3D will be in TVs, PCs, game consoles, etc.,
as well as movie theatres
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Conclusions

We will see how consumers use it
as markets emerge
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Conclusions

Entrepreneurial opportunities in the
professional and consumer markets for...

e o & ¢ ®
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