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(2) The "White" Paper

Matt Cowan and Loren Nielson, Entertainment Technology Consultants
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(3) Color Encoding Tutorial
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(4) Packaging Tutorial

Glenn Kennell, Digital Cinema Initiative
Jim Whittlesey and Kevin Wines, SMPTE, DC 28
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(c) CompositionPlayListC 00000000000 0O0OO

gboobooboooobooooooboobooboobooooboobon
gbooob XMLOODOOODOOOooOOooDoOobOOoobOoobooobooboobooobo
uboboobobooooboboooobobooooboobbbboooooobooboboooon
ubobobooooobobooobboboooooboobobooobobodooooooboooon
gboboobooooboboooooboobobooooboboobobooooobooon

Composition Playlist File
Composition Playlist . Track File Element Picture Track Fle
Element: Kill Bill Vol. 362 Reel Element: Reel 1 Picture Track File [24 fps, 2.35:1 ..]
[Feature, French Subtitle ...] [30 minutes, ...]
| | TrackFile Element Audio Track Fle
Audio Track File [48 KHz, English ..]
L | TrackFile Element Subtitle Track File
i i [French ..]]
. Track File Element Picture Track Fle
Reel Element: Reel 2 X N 24 fps, 2.35:1 .]
[30 minutes, ...]
Track File Element Audio Track Fle
Audio Track File [48 KHz, English ..]
Track File Element Subtitle Track Fle
Subtitle Track File [French ..]

0 2.1-01 Composition PlayList 0 0[O

(d TrackFilesOOOOOOOOODO

gooooooboooooooooooobooooooooooooooood
godooodoooooooonooooooooooooooooooooooooa
O000D0O00O0O0ooDo MXF (Material eXchange Format)D O 0O 0O 0O 0O O MXF O
000000000000000000000000000DD000DDoD0o0ooDOoDO0
000000000000 00000D0DO00DOO0OO

(e) Subtitles(Sub picture)l 0000000

gbooobgooboobobboobomobooboobobobono MXFDOO DC28.10
XMLOOOODOOODOOODOODoabpezs.i0XMLODoooooooooooobooooo

-19 -



gbooboboboobooboobobobboobobobbooz204000 2000000
gooobboooooooobobbboooooobobbobobooooooooboobboo
oo

(5) Engineering and Testing

O Digital Cinema Initiative Test Sequences-
The ASC/DCI Stem Testing Scheme
Howard Lukk, Digital Cinema Initiative
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(6) Manufacturer Presentations: Digital Cinema Systems

Presentations: “Digital Cinema Crossroads” Kenbe Goertzen, QuViss
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(7) Camera Tests

0 John Coghill, DALSA
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(8) Display

O Brian Claypool(Christie)
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(9) Standards Status, Business and Politics

Digital Cinema Distribution
O Michael Karagosian (Partner, Karagosian MacCalla Partners)
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(10) Digital Cinema in Europe

Charles Sandband(EDCF=European Digital Cinema Forum, Vice Presidenat),
Peter Wilson(EDCF), John Graham(EDCF)
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(11) Fiber Distribution of Digital Cinema: A Test Case

O Rich Mizer, CINEvents
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(12) Digital Cinema in Asia: Digital Cinema in Singapore and India

O Dr. Man Nang Chong Chief Executive Officer, GDC Technology
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(13) Conclusion And Wrap-Up

O Edward Hobson, National TeleConsultants, SMPTE Editorial VP
O Peter Symes, Thomson/Grass Valley, SMPTE Engineering VP
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(1) Welcome & Keynote

Charles S.Swartz
CEO/Executive Director, Entertainment Technology Center at USC
Los Angeles, CA
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(2) What Do Cinematographers Need?

Moderator: Steve Poster(American Society of Cinematographer, ASC)
Panelists: Allen Davias(ASC), Daryn Okada(ASC), Michael Goi(ASC),
Karl Walter Lindenlaub(ASC), Gil Hubbs(ASC)
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(3) A Next Generation of Digital Camera

Moderator: Dave Stump(American Society of Cinematographer, ASC)

Panelists: Micheal A. Bergeron(Panasonic Broadcast), Mark Chiolis(Thomson Grass
Valley), John Coghill(Dalsa Digital Cinema), Michael Koppets(Arriflex), Jeff
Kreones(Kinetta), Yasu Mikami(Sony Electronics Inc.), Alfred Piffl(P+S Technik),
Steve A. Stough(Intelligence Systems Organization)
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(4) Establish the Look

Moderator: Leon Silverman(Laser Pacific Media Group)

Panelists: Bill Feightner(EFILM), Josh Pines(Technicolor Digital Intermediates),
Karl Walter Lindenlauc(American Society of Cinematographer, ASC), Daryn
Okada(ASC), Wolfgang Lempp(Filmlight),
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(5) Case Study 1: Van Helsing, Efilm Digital Intermediate Shot Breakdown

Moderator: Bob Ducsay(Producer/Editor, Santa Monica)
Panelists: Steve Scott(Efilm), Allen Daviau(DP)
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(6) Keynote: The New Workflow

Presenter: Phil Feiner (Pacific Title & Arts Studio)
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(7) The Role of the Cutting Room in the New Digital Postproduction Process

Moderator: Sheigh Crabtree(The Hollywood Reporter)
Panelists: Norman Hollyn(USC School of Cinema-Television), Bruce Markoe(MGM),

Anton, Brian McKernan(Digital Cinema Magazine)
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(8) Case Study 0O : Digital Restoration of Classic Film

Rob Hummel, Jan Yabough (Warner Bros)
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(9) Digital Mastering for Film & Digital Cinema Release

Moderator: Debra Kaufman(Film & Video Magazine)

Panelists: Dave Bancroft(Thomson Broadcast and Media Solutions), Rob
Hummel(Warner Bros. Studio), Lou Levinson(Post Logic Studios), Stephen
Nakamura(Technicolor Digital Intermediates), Steve Scot(EFILM)
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(10) Digital Archiving

Moderator: Milt Shefter(Association of Moving Image Archivists)
Panelists: Grover Crisp(Sony Pictures Entertainment), Patty Gray(eTreppid), Laurin

Herr(Pacific Interface)
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(11) Wrap-Up: Where Do We Go?

Moderator: Charles S. Swarts
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DCL Fee Schedule Hours Amount per hour
Screening per hour 1 $ 1,000

1/2 day 4 $ 3,500 $875.00
1 day 8 $6,750 $843.75
Pre-paid hours -- Option A 25 $ 20,000 $800.00
Pre-paid hours -- Option B 60 $ 45,000 $750.00

(4) DCL(Digital Cinema Laboratory)d O 0O

DCLODOODOOOO0OOO0ODbOODbO

gbooboobooobbooboobooboooboobooboobobon
gbooboobooobbooboobooboooboobooboobobon
gboooboboon
gbooboobooobboobooboobooobooboobooboon
oo
gboooboooboooboboobooboobboooboboboobooobobOoon
gbooboobobboboobooobooboobobuoobooboboooboon
gboooooboooboboobooboobboooboboboobooobobOoon
oog

gbooooboobobobooboobgoon

-73-



(5) DCL(Digital Cinema Laboratory)d OO OO

DCLO0O0ODOO000DDOO00DDOU0DOO0DODDO0ODDOO0OODOOO 3000
oooo

goooboooooodoooooooooooooooooooooooooooa
godoooooooooooooooouoonoooooooooouooooa
godooooooooobooooooboonooooooooooooouoooog
googd

000000000 DODCI(Digital Cinema Initiative) D 0000000000000
000000000000 00000000000000000OD000DODoO00oDOoDO0
000 SidebySide0 00000000000 DDOO0DODOODOOUOSide by Side O
0000000000 00D00000000DO0000000D0ODD00DO00ODOO0O0n
godooooodoooboobooobooonoooooooooooooouooooa
godooooodooobooobooobobooooooooooooooouooooa
0odoooooooooooooooooooosMPTEOOOODOOOOISOOOO
godooooodoooooooobooboooooooooooooouoooog
0000000000000000000 200000000000000000000
0000000000000 00D00000000000000D000DODO00DOD0O0
000000000000 000000000DO00oODOo0O0n

0000000000000 00000000000O00DO00DDO00DODDO00DO0OO
O00O0D0OD0O0O0OSIGGRAPH O SID (Society for Information Display)D OO0 00 00O
godoooooooooboooboobooooooooooooooooouooooa
DCLOOOO0OODODOOODOOOONTTOD 4K OODODODOOOOoOooooooooao
goog

0000000000000 000000000000000ODDO00DODD0o0DOOO
0000000000000 00000000000O00D00O00DOO0000oDODO0
00000000000 0000000000000000D0D0O00DODDDO00DODO0
00000 Spectrum Radiometer 00 00 000000000000 DODOOODODOOO
godoooooooooooooon

(6) New Digital Home

gboobooboooobbooboobooboooboobobooboobon
O0O”New Digital Home”"O OO D OO0 O0O0ODOOO0O0OO0O0ODO0OOODOODODOOO0O0OO
U Tvioooboboooobooboooboboooobbooooboooboobbooooo

-74 -



000000000000 00000000000000D000D0DO00DOO00DOO0
000000000000 000000D000DO0000O00ODoODOoOooOoDOo0OOn
00o0o0oo0ooooooooon ETCOO000ODODODODDO0D000OoOoooooon
oo ooooboboooooooooooooooad
DHWG(Digital Home Working Group)dd SonyO0 000000000 OO OO O Gvodafone
godooooooouooonooooobooooooon

(7) 1ITUOOOO

ITUo000000000000000000000000000D000DO000DOO0O0
0000bOO0o0DOO0oo0bOOoo0DbOOobO0O e/ bO0DOODOOO0ODbDOODOODOn
LSDI(Large Screen Digital Imagery) D0 00000000000 OOOOOODOOOO
godooooodoooooobooboonooooooooonoooouoooog
O0o00ODOO00OoOI1Imubooooooooooonoo Alternative Content)D OO O O
O00HDODOOOODOOODO

000HDOOODOODOOD0ODDODO0DOO000DO00ODODDOO000oDoOo0ooDoOooooO
000000000000 dHDODOOODOOO0DODDOO0D0OOD0O0OD0ODODODO00ODODOO
ooooo
0oodooooooooooooooooooooveoo b-lLPO0O0OO 4K O OO
OO0O0O0O0OONTTOO4KOOOODODOOOOOOOOoOoODoOOOOOOONTT O DCL
oo 4d4KO00ooooooooboonooonooooooooooooooa
O0OD-ILPO0OOODOODOOOO0ODODODOLCoS(Liquid Crystal On Silicon)D OO OO
O0000OSony 00000000 DO0ODODOODDOODOOODOOOODOOOOOOO
000000000 LCoSOOU0DDOUDODOUODODOOoOoUoDoDoooDog
CESOO00DODOODO Silicon Light MachinesO OO ODODODOD0ODO0ODODO0DO0OOOOOO
O0000CIEDO0DDOOODODOODLPOOOOODOOOODOO

(8) 0OOO

(@) Testing Room

ugoboboboooooboobooooboboboboooooboobobbdoooobobas
gboooobobooon

-75-



0 2.1-05 ETC Testing Room 0 00O

ooooooooooog

Christie 0 Digital DCP-H M15 (Texas Instruments Cinema-DLP[O

6000 watt lamphoused Cine-IPMOO0O0O0OO)

Kinoton 0 PK60E 35mm0 Kinoton Tower and Strong lamphouse

goooo

Panasonic Model 3700 HD-D5 0 0000 0O

Dolby Digital CP650 Surround Processor

Lucasfilm-THX 1138 Digital Crossover

DTS 6AD Cinema Processor

Crown Theater Amplifiers 16 O
JBL 5674 Left, Center and Right Screen Channel Speakers 3 [
JBL 3677 Screen Channel Speakers used as surround speakers 120
JBL Dual 18-inch Subwoofers 40
QuVis QuBit
Teranex Xantus Standards Converter
GDS
EVS
oooon

gbvD-rROMOODOOOOOOO0OOD0DO00000000000000

OO0O0OO0OOMicrospace D00 00O0OO0OOOODODODODODOODODOOOOOO
gooooooooooobooogn

ugoooooooaoooooga

gogboboboobooooobobooooboboboooooobobobbooooboboo
ugbobooboooobobooooobooboooooboobooooon

00 2.1-08 Testing Room O 00O

-76 -




(b) Theater

0 2.1-06 ETC Theater 0 O
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agooo

102 feet (O 31m)

oooooooo

Stewart [0 Ultramatte perforated, 1.3 gain

*ETC(Entertainment Technology Center) at USC

734 West Adams Blvd.

Los Angeles, California 90089-7725

213-743-1600 (Main)
213-743-1803 (Fax)

info@etcenter.org

http://lwww.etcenter.org/
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1|Regal Entertainment Group Knoxville, TN 6076 54
2|AMC Entertainment Inc. Kansas City, MO 3316 211
3|Cinemark USA, Inc. Plano, TX 2329 20
4|Carmike Cinemas, Inc. Columbus, GA 2221 29
5|Loews Cineplex Ent. Corp. New York, NY 1463 14(
6|National Amusements, Inc. Dedham, MA 1101 9«
7|Century Theatres San Rafael, CA 919 7!
8|Famous Players, Inc. Toronto, Ontario 800 8l
9|Kerasotes Theatres Chicago, IL 532 A
10|Marcus Theatres Corp. Milwaukee, WI 488 4
B HFT:NATO Website as of June 1, 2004 Top10 &5t

gboobooboobobobobooo3bebobbobobOobDbOObOODOn
gboobobobooboobooboobobobooboobooobobooboobo
OO0 Digital Cine-Add DO DO UO0DO00O0OODOOO0O0O Regal DOODOOOOOOO
gboooobsboooopbonoooo 200 AMCOOOODODO 30000000000
Digital Cine-Add D 0D 0 00 D0OD0O000O0OD0OODOOOLOOOOODOOO0OCOO 100000
OO0D00OD0O0O Digital Cine-Add D 000000000 ODOODOOS0O0000000000
gbooobooboboobooobooboboobooooboooboooDb sobd
OO0 Digital Cine-Add0 00 0O00O0OCOCO0OOCODOODOODOOOOOOOOODODOO
0000000000000 DbO0bO0O00O0DO0DOO0OO0ODOUODO00 RegalO OO
O0D0O0o0o0o0o0oogoooDbOon Cine-MeetingODODODODOOOO0OOOOODODOO
gooobboooooooobobbbooooooobobobobobooooooooboobDboo
gboooobobooboon

Matonal Fociprint & Madern Assets

- Puis Pl iy

“ EAC) Euweaw

& ISer Fryewes Bwey FHT =
Bhnky e Siied B b Big ol aed Bres Comb Bhes
e RTey g PR ST T L e ",Hll.l'll
-

oo 2.3-18

-118 -



00 Digital Cine-Add.U D O00O0 HD-D5OOOOOODODODOOOOODODOOOO
gooobboooooooobobbboooooobobbobobooooooooboobboo
ubobooboboooobobooooboboooobobobboboooooobooboooon
0000000000000 Db0ODbO0O0OO0DODOO0OO0OO Regal Cine MediaO DO OO
ubobobobooooboboooobb 4a0s5t0000oboboooooobooboooon
ubobooboboooobobooooboboboooobobobboooobobbooooon
gboobobooboobooboobobboboboobooboobooboobo
gbooboobobobbooboobooboobooboobooboobobooboobo

Digital Content Metwork |

u Firet ol B2 kind in-thealis
Digrtal Coment Hebsork |
D) capitis ol |
= T fire.

% Dévilemit et iy B |
% [kl Dot aTws

= I a i

S R —

A
o i |

Az o TLOd = (pw Crg

Sowem 5
Lirparnlisied Balicns Pessnce
20| 268e mition Annial Attencanse
Markei o 75 of Top 25 Markeis
#5 of Top B Markets
“ ol
00 2.3-19

233 UO0OOOOOOOOOOO

gbogobgzoeo4b00oboboobooobooOobDOo0obOob0obOoOobO 20050 20 15
gbooboee3D00b0O000O0OD0O0OOLyy UOO0ODOO0O20000000000D00O
ggobogosiobgboobo10booboobeboboobonob 20000
gboobobsibooobooobooboobobooobobob® sboobooobg 3
gbooob3obobooooboobooborobooboobobooboonbo
gs50180o0o00oo00bgoob sgoboooooboobooboboboobooong
goooobobooooooooboobbboooooooboobobbboooooooboooboo
oooooooo

O 0O Digital Cinema TodayO O OO QOO0 20050 20 0000000000000O0O
gboobobee30bUO0DOODOODLODOOOODOODOO0DOODOODLOODO
gboooboboobooboobooboboobbooboobobooboobo
gboooobobooboon

-119-



20DLP-Cinema™ 000 182 00 0O0OOO0O0O0OOOODO1.2kDLP-Cinema™ [0 [
2810000000000 00DLO0O0DO0ODLO0ObOOD 20000000DO0ODO0
goonf

OO000DO0bO000O0bDOoDOo0O0O0b0On bLP-Cinema™OOOO0ODO
gooobobobo brpODbO0OOLOODOODOODOODOODODDLOODOODO
gbogzoo0oooobooboobooboobobooboobooboboboboooobog
ubobooooobbgg sXxcAbooooobogooboooobbooooobboo
goon

Uboobg sXcADgooooooobooboo MPEGDOODOODOODOO
gboobobobooboecodbOubOODbOO0ODbOO0ODOO0ODbLODOODLOODO
gboboboobobobboobooobogoon

-120 -



O 2.3-02

2 2005 %2 A 16 HERATOTOHILAY)—U#

DLP-Cinema
E# 2k 1.2k DLP|& &t
Australia 2 2 4
Austria 7 7
Belgium 10 4 14
Brazil 11 11
Canada 3 5 8
China 24 72 9 187
Czech Republic 1 1
Denmark 2 5
France 4 8 2 14
Germany 1 2 17 20
HongKong 1 1
Hungary 1 1
India 2 2
Ireland 1 1
[srael 1 1
[taly 4 2 1 7
Japan 23 22 45
Korea 7 5 12
Luxembourg 2 1 3
Mexico 4 4
Netherlands 3 29 32
Norway 2 2
Portugal 1 1
Russia 1 1
Singapore 21 1 22,
Slovakia 6
Spain 4 2
Sweden 1 9 10
Taiwan 5
Thailand 3 1
United Kingdom 7 10 9 26
United States 57 117 26 200
Totals 182 281 200 663
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Basic concepts of digitization, sampling, quantization, gamma and filtering
Principles of color science as applied to image capture and display

Scanning and coding of SDTV and HDTV

Video color coding: luma, chroma (4:2:2 component video, 4fSC composite video)
Analog NTSC and PAL

Studio systems and interfaces

Compression technology including M-JPEG and MPEG-2
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Broadcast standards and consumer video equipment
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4.2 Chapterl Raster Images
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4.3 Chapter9 Rendering Intent
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(3) Incorporation of rendering intent
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Office(sRGB) 0.45 0.42 2.5 oono 1.125

(4) Rendering intent in desktop computing
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4.4 Chapterl0O Introduction to Luma and Chroma
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(1) Luma

Luma 000000000000 (Lightness)D 000 Y'ODODODOOO SDTV 000
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®y'=0.299R+0.587G'+0.114B' (O 4.4-01)

0y = 0.2126R'+0.7152G"+0.0722B" (0 4.4-02)
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4.5 Chapterl3 Introduction to HDTV
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gbhz200000000 coboobobboOobDoobooodDTVOOOoOooDbooo
gboooboobboobboooooboobgoo sbTvOoooooboobooooo
gbooboobobobooboobuoobobobobbo0oboobO0 45010 HDTV

0 scanning parameters 0 0 O O

0 4.5-01 HDTV scanning parameters(S;, :samples per total line, L+ :total lines, S, :samples

per active line, L , :active lines)

Scanning | SMPTE S, | Lt S, | La
Standard
720p60 | 750/60/1:1 | SMPTE296M | 1650 | 750 | 1280 | 720
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4.6 Chapterl9 Perception and Visual Acuity
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4.7 Chapter20 Luminance and Lightness
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4.8 Chapter2l1 The CIE System of Colorimetry
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4.9 Chapter22 Color Science for Video
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4.10 Chapter24 Luma and Color Differences
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4.11 Chapter38 JPEG and Motion-JPEG
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