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Presenter 
Å Senior Systems Administrator ς Library of Congress NAVCC 
Å Responsible for: 

ï Library of Congress ς National Audio-Visual Conservation Center in Culpeper, VA 
Å tǊŜǎŜǊǾƛƴƎ ŀƭƭ ŦƻǊƳǎ ƻŦ ǊŜŎƻǊŘƛƴƎ ŦǊƻƳ ǘƘŜ Řŀǿƴ ƻŦ ǊŜŎƻǊŘƛƴƎ ǘƻ ǘƻŘŀȅΩǎ ŀǳŘƛƻΣ ƳƻǾƛƴƎ ƛƳŀƎŜ ŀƴŘ ŜƭŜŎǘǊƻƴƛŎ 

gaming & learning 
Å Converting entire physical archive to digital for access and preservation 

ÅPrevious projects: 
ïSarnoff Research Center 
ïPublic Broadcasting Service (PBS) 
ïABC radio & television 
ïFox News Channel ς first all-digital facility launch & shakedown 
ï Intelsat 
ïMCI/VerizonBusiness Digital Media Technologies Group 
ïDesign Engineer, LOC NAVCC Culpeper, VA (2006-9) 

ÅMember: AES, IEEE, NATAS, SMPTE & WEBE 
ÅFrequency coordinator ς National Capital area 
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¢ƻŘŀȅΩǎ /ƻǳǊǎŜ 
ÅThis workshop was adapted from these seminars: 
ïAdvanced Television Test Center (1988-1996) 

ÅOriginal digital television lab for the U.S. broadcast DTV standardization process 

ïPBS Advanced Television Field Test Project (1993-96) 
ÅOriginal field tests of the U.S. digital TV standard 

ïHarris/PBS DTV Express project (1998-99) 

ïPBS DTV educational program (1998-2006) 
ÅEducated U.S. Public television personnel on media production and broadcast 

conversion to digital  

ïSMPTE, WEBE & USTTI engineering lectures 

ïReal world digital imaging implementation experiences 

ïPortions of this presentation are used with the permission of the above 
organizations.  The copyrights remain with the original owners. 
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Agenda 

ÅIntroduction 

ÅBasics of analog moving images 
ïVideo 

ïFilm 
ï And a little audio too! 

ÅDigitization basic concepts  

ÅBasics of born digital moving image content 
ïPhysical media 

ïFiles 
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Agenda 

ÅEvaluation of physical media 
ïHuman inspection 

ïTape inspectors & cleaners 

ÅChoosing an archival file format 
ïStandards vs. vendor proprietary 

ïCompressed or uncompressed 

ÅIT Systems 
ïPlanning factors 

ïQuality control 

ïBit-error rate 

ïBusiness IT vs. archival IT 
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Agenda 

 

ÅThe end of the workflow: storage 

ÅLong term archival storage planning: 

ÅRegular migrations 

ÅVerifying your archive 

ÅCryptographic checksums 

ÅThe future of storage 
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Agenda 

ÅThe end of the workflow: storage 

ÅLong term archival storage planning: 

ïRegular migrations 

ïVerifying your archive 

ïCryptographic checksums 

ÅThe future of storage 

ïŀƪŀΧΦǳƳƳƳΧǿƘŀǘΩǎ ƴŜȄǘΧΦΚ 

 



Questions? 

 

Please wait for the end of the presentation! 
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Introduction 



TV Studio Technologies 

Analog  - мфплǎ ϧ Ψрлǎ 
Å Black and white video systems ς  

ï UK 405 line: on-air from Alexandra Palace, London 1936-9, 1945-1991 
ï ¦{ рнр ƭƛƴŜ .Ҍ² όΨb¢{/ мΩύΥ Wǳƭȅ мΣ мфпм ƻƴ с ŎƘŀƴƴŜƭǎ 

Å NTSC: National Television System Committee 

ï France 819 line B+W: 1947 

Å Color video: 
ï b¢{/ ƛƴŎƻƳǇŀǘƛōƭŜ ппм ƭƛƴŜ ǎŜǉǳŜƴǘƛŀƭ ŎƻƭƻǊΥ мфрм όΨb¢{/ нΩύ 
ï b¢{/ ŎƻƳǇŀǘƛōƭŜ ŎƻƭƻǊ ǎǘŀƴŘŀǊŘ ƻƴ ŀƛǊ мфрп όΨw/! ŎƻƳǇŀǘƛōƭŜ ŎƻƭƻǊΩΤ Ψb¢{/ оΩύ 
ï Ψ/ƻƳǇƻǎƛǘŜΩ ǾƛŘŜƻ ŘƛǎǘǊƛōǳǘƛƻƴ ōŜƎƛƴǎ Ϥмфрс όL9 .Ҍ² ϧ ŎƻƭƻǊ ǎƛƎƴŀƭǎ ƻƴ м ŎŀōƭŜύ 

Å CƛƭƳ ǊŜŎƻǊŘƛƴƎ hb[¸ ǳƴǘƛƭ мфрс όŀƪŀ ΨƪƛƴŜǎŎƻǇŜΩύ 
ï Continued widely until the early 1960s 
ï bƻǘ ŜƭƛƳƛƴŀǘŜŘ ŎƻƳǇƭŜǘŜƭȅ ǳƴǘƛƭ мфтм ǿƘŜƴ Ψ¢ƻƴƛƎƘǘ {ƘƻǿΩ ǘǊŀƴǎŦŜǊǊŜŘ ǘƻ .ǳǊōŀƴƪ 

Å First videotape recorder (VTR) introduced April 1956 
ï In production at CBS Television City in Hollywood 11/1956 
ï {ǇŜŎƛŀƭƭȅ ƳƻŘƛŦƛŜŘ ŎƻƭƻǊ ǉǳŀŘ ±¢wǎ ŀǘ b./ .ǳǊōŀƴƪ ƛƴ мфрт όΨw/! ƳƻŘΩύ 
ï Standardized quad VTR color in 1962 (Ampex VR-2000B) 



TV Studio Technologies 

Analog  - 1960s 
Å PAL/SECAM analog color systems join NTSC on the air 

ï PAL: Phase Alternating Line (1964) 
ï SECAM: Sequential Colour avec Memoir (1968) 

Å CƛǊǎǘ ΨŀŦŦƻǊŘŀōƭŜΩ ±¢wǎ ǇǊƻŘǳŎŜŘΥ 
ï {ƻƴȅ нέ ƘŜƭƛŎŀƭ ±¢w όƳƻǾƛŜǎ ƻƴ ŀƛǊǇƭŀƴŜǎύ 
ï LƴŎƻƳǇŀǘƛōƭŜ мέ ±¢wǎ ƛƴǘǊƻŘǳŎŜŘ ōȅ {ƻƴȅΣ !ƳǇŜȄΣ ƻǘƘŜǊǎ 
ï LƴŎƻƳǇŀǘƛōƭŜ ѹέ ±¢wǎ ŦǊƻƳ /ǊŀƛƎΣ {ƻƴȅΣ tŀƴŀǎƻƴƛŎΣ W±/Σ ƻǘƘŜǊǎ 

Å One manufacturers VTRs could not play the others 
Å±¢wǎ ƻŦ ǘƘŜ {!a9 ƳŀƴǳŦŀŎǘǳǊŜǊ ŎƻǳƭŘ ƴƻǘ ŀƭǿŀȅǎ Ǉƭŀȅ ƻƴ ǘƘŜ ǎŀƳŜ ōǊŀƴŘΩǎ ±¢wǎΗ 

Å Color VTRs appear:  2" quad &  helical scan VTRs 
Å мфсфΥ ѹέ 9L!W .Ҍ² ŦƻǊƳŀǘ ŀǇǇŜŀǊǎ ƛƴ WŀǇŀƴ 

ï EIAJ: Electronic Industries of Japan 
ï 1970: introduced to United States 
ï Very commonly used industrial, educational, instructional, and documentary format 
ï Color version follows in 1974: EIAJ-2 
ï Cassette version ς very rare 

 



TV Studio Technologies 

Analog  - 1970s 
Å September 1971: Umatic VTR introduced 

ï VCR starts to appear as a term: videocassette recorder 

Å 1972: Electronic news gathering (ENG) begins to appear at the political 
conventions 
ï 1973: WCAU-TV Philadelphia first TV station to test ENG 
ïCƛŜƭŘ ŀŎǉǳƛǎƛǘƛƻƴ ƳŀŘŜ ǇƻǎǎƛōƭŜ ōȅ ǇƻǊǘŀōƭŜ оκпέ ±¢wǎ 

Å 1973: First digital TBC introduced 
ï Enable use of unstable VCRs as news acquisition formats 

Å мέ ǇǊƻŦŜǎǎƛƻƴŀƭ ±¢wǎ ǎǘŀƴŘŀǊŘƛȊŜŘ 
ï Type B: mostly in Europe for PAL colour (Bosch Fernseh 1974) 

ÅAbout 50 units made for NTSC in U.S. for C-SPAN, KCPT-TV Kansas City 

ï Type C: introduced worldwide by Ampex & Sony;  
Å first sold to ABC News & Sports divisions;  
Å first format able to do slow motion & noiseless still frame 

 



TV Studio Technologies 

Analog  - 1970s 
ÅSeptember 1971: Umatic VTR introduced 
ïVCR starts to appear as a term: videocassette recorder 

Å1972: Electronic news gathering (ENG) begins to appear at the 
political conventions 
ï1973: WCAU-TV Philadelphia first TV station to test ENG 

ïCƛŜƭŘ ŀŎǉǳƛǎƛǘƛƻƴ ƳŀŘŜ ǇƻǎǎƛōƭŜ ōȅ ǇƻǊǘŀōƭŜ оκέ ±¢wǎ 

ÅConsumer videocassette recorders start to appear 
ïV-Cord (Sanyo 1974 in Europe) 

ïCartrivision (U.S.1972) 

ïSony: Betamax (worldwide 1975) 

ïJVC: VHS (Video Home System) worldwide 1977 

 

 



Starting the Move to Digital 
Video Developments - 1970s 

Å5ƛƎƛǘŀƭ ǾƛŘŜƻ άƛǎƭŀƴŘǎέ 
ïDigital inside individual pieces of equipment 

ïdigital timebase correctors  (1973) 

ïdigital frame synchronizers  (1974) 

ïdigital graphics (1975) 

ïdigital video effects generators  (1978) 

ÅStill composite video distribution 

Å1974: NHK & Sony demonstrate first HDTV system in 
Japan (analog component 1125/60 system) 



Starting the Move to Digital 

Standards ς 1970s & 80s 
ÅAnalog component video standard set: 1978 
ïSet RGB standard 
ïAlso set component color difference standard 
ÅY, R-Y, B-Y (aka YPbPr) 

ÅDigital video sampling standard set  
ïCCIR 601: 1982  
ïSet the 8 bit standard for component digital video 
Å8 bits are used for EACH color channel 

ÅSerial digital video interface standards  
ïSDI (SMPTE 259M): 1989 
ÅSet component video bit depth at 10 bits/channel 
ÅExtra bits to eliminate visible contouring in colors 



Starting the Move to Digital 
Video Developments - 1980s 

Å ENG takes a step forward: 
ï Panasonic M-format (1981): component analog format 
ï Sony Betacam format (1982): component analog format 
ï First entry of true component video into everyday production 

Å First digital VTRs:  
ï D1: First digital component VTR (1986): 8-bit 4:2:2 YPbPr 
ï D2: First digital composite ±¢w όмфууύΥ άпCǎŎέ όп ǘƛƳŜǎ ǎǳōŎŀǊǊƛŜǊύ ǎŀƳǇƭƛƴƎ 

Å Non-linear editing begins ~ 1986 
Å Still largely composite video distribution 
Å 1984: first analog HDTV recorder: Sony HDV-мллл мέ ±¢w 
Å 1986: Advanced Television Test Center formed to test & document U.S. 

advanced television standard 
Å 1988: first digital HDTV recorders:  
ï Sony HDD-мллл мέ ±¢w 
ï Sony HDV-мл ¦ƴƛƘƛ ѹέ ǾƛŘŜƻŎŀǎǎŜǘǘŜ ǊŜŎƻǊŘŜǊ 
ï Adopted by the U.S. Advanced Television Test Center, U.S. CableLabs, NHK, 

HDVision & others for first widespread HD production & testing 



Starting the Move to Digital 

Developments - 1990s 
Å1994: MPEG-2 standard adopted (ISO 13818) 
ïFirst high-quality lossy compression system available 
ÅLossy: parts of the original essence are discarded and cannot be recovered 

ïAllowed full-resolution SD & HD 
ïAdopted for U.S. ATSC & European DVB-T digital television 

broadcasting standards 
ïbƻ ΨƭƻǎǎƭŜǎǎΩ ŎƻƳǇǊŜǎǎƛƻƴ ŦŜŀǘǳǊŜ 

ÅNew digital VTR formats: Digital Betacam, D5, DVCam, 
DVCPro, MiniDV, Digital-S  

ÅDigital video servers debut 
ÅComputer-based non-linear editing and post production 
Å Increasing automation 

 



Digital Video Comes of Age 

Developments - 1990s 
Å HD-SDI standard set (1996) 

ï SMPTE 292M 
ï Enabled 720p60, 1080i29.97, 480p & 576p digital video 

Å New digital VTR formats:  
ï Digital Betacam, D5, DVCam, DVCPro, MiniDV, Digital-S  

Å New digital HD VTR formats: 
ï HD-D5, HDCAM 

Å First appearance of file-based production & transmission systems 
ï Digital video servers widely available 
ï Computer-based non-linear editing and post production 

Å Increasing automation run by computer software 
Å 7/1/1996: United Stated digital television broadcasting standard set 

ï ATSC: Advance Television System Committee 
ï First station on the air (with bits only): WRAL-DT Raleigh, NC on 7/1/1996 
ï First station on air with programming: WHD-DT Washington, DC on 7/7/1996 

from NBC Washington 

 



Digital Video Comes of Age 
Developments ς 2000s 

ÅJPEG2000 standard adopted: 2000 (ISO 15444) 

ÅHD 3Gbps serial digital interface standard: 2007 
ïSMPTE 424M & 425M  

ÅHD digital VTRs: D5-HD, HDCam, DVCPro-HD 

ÅXDCAM & AVCHD file-based acquisition formats debut 



Migration to Digital: 
Would You Like Audio with your Video? 

Audio Developments - 1970s ς 2000s 
Å5ƛƎƛǘŀƭ ŀǳŘƛƻ ǇǊƻŎŜǎǎƛƴƎ άƛǎƭŀƴŘǎέϤ мфтлΩǎ ƻƴǿŀǊŘǎ 
ïdigital delays and reverberation units 
ïdigital audio effects 

ÅMono Ҧ {ǘŜǊŜƻ Ϥ мфулΩǎ 
ÅDigital audio mixers 
ÅDigital audio tape recorders 
ÅDigital hard disk recording and editing 
ÅDigital audio interconnection standard 1992 (AES/EBU)  
ÅMPEG standard allows high quality audio at very highly 

compressed bitrates 
 

 
 

 
 



Basics of Analog Moving Images 

Video 



Analog Video 
...dissection of image into scanning lines.. 

Video 
Camera 

single scan line  

Voltage 
(proportional 

to brightness or  
intensity of color) 

Time 

forehead 

Waveform of scan line:  

wall wall 

active video sync and blanking 

Video Monitor 

hair hair 



Scanning Raster 

Horizontal Blanking 

Vertical 
Blanking 

Active 
Video 

525 
lines 
(NTSC) 

625 
lines 
(PAL) 

Frame Rates 
29.97 Hz (NTSC) 
25 Hz (PAL/SECAM) 

Not to scale! 



Progressive Raster 

Scan lines viewed edge-on 

Frame Period 

time 

y 

x 



Interlaced Raster 

Active 
Video 

Scan lines viewed edge-on 

Frame Period 

time 

y 

x 
Field Period 



Colorimetry 

SMPTE CIE x-y color chart 

G 

R 

B 

Describes the color  

values within a  

photograph / image. 

 

Maps to the voltages 

created when scanned 

in an analog form 

 

Maps to the digital 

values assigned to an 

analog waveform used  

to represent the image 

in digital. 



Luminance and Chrominance 

ÅaƻƴƻŎƘǊƻƳŜΣ ƭǳƳƛƴŀƴŎŜ ǎƛƎƴŀƭ ƪƴƻǿƴ ŀǎ ά¸έ 

 Y = 0.3R + 0.59G + 0.11B 

 

ÅColor difference signals 

 R-Y 

 B-Y 

 In NTSC, these are processed to become the I and Q  signals 
that are modulated onto the color subcarrier 
In PAL they become U and V. 

 



Analog Waveform 



Analog Waveform 
Interlace - as seen on a waveform monitor 

one frame 

1st (odd line) field 2nd (even) field  
with color info overlaid 



Most Common Video Formats 

ÅExpressed in horizontal pixels by vertical lines: 
ï5ƻƴΩǘ ŦƻǊƎŜǘ ǘƘŜ ŦǊŀƳŜǎ ǇŜǊ ǎŜŎƻƴŘΗ όŦǇǎύ 

Å720 x 486 (525 lines in analog) 
ï29.97 fps 

Å720 x 576 (625 lines in analog) 
ï25 fps 

Å1280 x 720 (a digital only format) 
ïCan have 23.98, 24, 25, 29.97, 30, 59.94 & 60 fps 

Å1920 x 1080 (a digital only format) 
ïCan have 23.98, 24, 25, 29.97, 30 fps 
ï59.94 & 60 fps are in development 
ï²ŀǘŎƘ ƻǳǘ ŦƻǊ ǘƘŜ ŘǊŜŀŘŜŘ άмлулƛслέΗ  Lǘ ŘƻŜǎƴΩǘ ŜȄƛǎǘΧŜȄŎŜǇǘ ƛƴ 
{ƻƴȅΩǎ ǘŜǊƳƛƴƻƭƻƎȅΧΦ 
ÅLǘΩǎ ŀŎǘǳŀƭƭȅ млулƛнфΦфт 

 



Interlace vs. Progressive 

ÅThis presentation uses: 
ÅΨƛΩ ŦƻǊ ƛƴǘŜǊƭŀŎŜ 
ÅΨǇΩ ŦƻǊ ǇǊƻƎǊŜǎǎƛǾŜ 

 
ÅExample: 
Å486i29.97 
ï486 lines, interlace scanned, 29.97 frames per second 

Å720p60 
ï720 lines, progressive scanned, 60 frames per second 

Å1080i29.97 
ï1080 lines, interlace scanned, 29.97 frames per second 

 



Digitizing Decisions 

ÅTo maintain THE ORIGINAL QUALITY of analog 
video: 

ï10 bit sampling must be used 

Å4 times the accuracy of 8 bit video 

ïA high-quality analog-to-digital converter must be 
used that separates the color from the B+W as 
cleanly as possible 

ÅWarning: it will NEVER be completely clean! 



Inspecting Your Media 

²Ƙŀǘ ǘƻ ƭƻƻƪ ŦƻǊΧΦ 



Inspecting Your Media 

ÅTape: 
ïWatch out for sticky-shed 

ïPre-έōǊƻŀŘŎŀǎǘ ǉǳŀƭƛǘȅέ ǘŀǇŜǎ ŀǊŜ ǎƘƻǿƛƴƎ ǘƘŜ 
worst ravages of time  
ÅScotch and Ampex both debuted broadcast quality 

tapes roughly 1978 

ÅAnything before 1978 watch for: 
ïSticky-shed 

ïTape leader & splices that fail 

ïMechanical failures 

ïIf you can afford a tape inspector: BUY IT!!!! 
 



Sticky-shed Treatment 

ÅOnly proven treatment is baking 

ïHeating the tape in an oven to ~130 degrees for 
several hours 

ïDoes NOT permanently stop the condition 

ïMay make it worse in the long-term 

ÅUse with great caution!  There is a good 
chance you will damage or destroy your tape 

ÅIs there something better? 



Sticky-shed Treatment 

ÅIs there something better? 

ï²ŜΩǊŜ ǎǘǳŘȅƛƴƎ ƭƻǿ-humidity treatments  

Åstorage in low humidity for long periods 

ÅTreatment in a low humidity chamber with active dry 
airflow for shorter periods 

ÅCan we adapt our playback devices to mitigate sticky-
shed? 
ïCooling of the head-stacks at the point of contact 

ï{ǘŀȅ ǘǳƴŜŘΧΦ 



Inspecting Your Media 

ÅDiscs: 

ïLaserDisc: watch for disc rot 

ï/95 όάw/! {ŜƭŜŎǘŀǾƛǎƛƻƴέύΥ ƳŀƪŜ ǎǳǊŜ ŎŀǎŜ ƛǎ hY 

ÅDO NOT OPEN THE CASE OR TOUCH THE DISC!!!! 

ïVideoCD & DVD: 

ÅPressed discs (IE silver or gold color): inspect the 
surface for any signs of rot 

ÅΨōǳǊƴŀōƭŜΩ ŘƛǎŎǎΥ ŎƻǇȅ ǘƘŜƳ ŀǎ ǎƻƻƴ ŀǎ ǇƻǎǎƛōƭŜΗΗ 
ïThey are not known to age well 



Basics of Analog Moving Images 

Motion Picture Film 



Film Formats 

Å Most common formats: 
ï 35mm (most common theatre format) 

ÅSuper35: camera negative format with larger negative taking up the space where 
the optical soundtrack would be for higher quality 

ï 16mm 
Åvery common educational/instructional format 
ÅUsed for TV news & documentaries 
ÅSometimes with magnetic strips for sync sound 
ÅVery common kinescope format 
ÅMost common distribution format to TV stations before mid-1960s: stations not 

connected to networks by microwave 
ÅSuper16: camera negative format with larger negative that take up where the 

optical soundtrack would be for picture area 

Å 8mm ς consumer format, sometime a split 16mm film 
Å Super8:  

ï consumer format starting in the 1960s with smaller sprocket holes that 
permitted more picture area 

Å 70mm 



Film Formats 

ÅSome uncommon formats: 

ï9.5mm 

ï17.5mm (35mm split in half) 

ï28mm 

ï65mm 

Åusually camera original negatives shot for 70mm 
distribution 

 



Film Resolution 

Å Resolution is measured in line pairs per millimeter (lp/mm) 
ï Roughly equivalent to video lines of resolution 
ï Sometimes express in line pairs per picture height to compare electronically 

scanned equivalent 
ï Depends on many factors 

ÅHow the emulsion was made 
ÅHow the film was shot (lenses affect resolution actually captured) 
ÅHow the film was processed 

ï Mass produced copies have lower resolution than camera original negatives 
ï Forces processing increases grain which decreases resolution 

Å Film format ς rough resolution maximums when scanned: 
ï 35mm: up to 16,000 lines on the best negatives 

Å800-1000 lines/frame on theatrical release prints (8 generations from camera 
negative) 

ï 16mm: roughly 4000 lines/frame 
ï Super16mm: 6000 lines/frame 
ï 8mm/Super8: 2000-3000 lines/frame 



Digitizing Decisions 

Å When converting from analog film to digital: 
Å Lines of resolution 

ï Preservation?  Get as close to the resolution of the film as possible 
ï Access?  HD or SD will do since it can use common production tools 
ï Online?  Be careful!  Choices to go cheap now can come back to haunt you in the future 

of broadcast-to-the-home! 
Å YouTube has a 4k streaming content page!!! 

Å Bit depth (expressed in bits per channel) 
ï Determines the number of color shades that can be represented 
ï Anything under 10 bits will show visible contouring 
ï Current scanners can manage up to 16 bits/channel 

Å Color space 
Å Masking? 

ï Do you scan to the edge of the frame? 
Å Frames can have very rough looking edges 

ï Do you crop while scanning, or in post-processing? 

Å Many times dictated by how expensive a scanner you can afford 



²ƘŀǘΩǎ ¢Ƙƛǎ Ψ5ƛƎƛǘŀƭ /ƛƴŜƳŀΩΚ 

ÅΨ5ƛƎƛǘŀƭ /ƛƴŜƳŀΩ ǎǘŀƴŘŀǊŘƛȊŜŘ ōȅ ǘƘŜ 5/LΥ 5ƛƎƛǘŀƭ 
Cinema Initiative 
ïMore info: www.dcimovies.com 

ÅAccepted as the digital motion picture standard by 
the SMPTE (Society of Motion Picture & Televison 
Engineers) 
ïwww.smpte.org 

ÅTwo standardized formats, each with two flavors: 
ïάнƪέΥ нлпу ǇƛȄŜƭǎ ōȅ млул ƭƛƴŜǎ ό5-cinema definition) 
ÅIƳƳƳΧΦ ǿƛŘŜǎŎǊŜŜƴ I5Η όI5 ƛǎ мфнл Ȅ млулύ 
Å2nd variant 2048 x 1556 lines: valid capture format for 

preservation? 



²ƘŀǘΩǎ ¢Ƙƛǎ Ψ5ƛƎƛǘŀƭ /ƛƴŜƳŀΩΚ 

Å¢ǿƻ ǎǘŀƴŘŀǊŘƛȊŜŘ ŦƻǊƳŀǘǎΣ ŜŀŎƘ ǿƛǘƘ ǘǿƻ ŦƭŀǾƻǊǎ όŎƻƴΩǘύΥ 
ïάпƪέΥ плфс ǇƛȄŜƭǎ ōȅ нмсл ƭƛƴŜǎ ό5-cinema definition) 
Å4 times the resolution of 2k 

Å24 or 30 frames/second 

Å2nd variant 4096 x 3112: a good preservation format for 16mm? 
ïFilm scanners today are shipping with this format ability 

ÅBoth D-cinema definition formats are DISTRIBUTION formats 

ÅThey are COMPRESSED (JPEG2000 Digital Cinema Profile) 

ÅThey are usually ENCRYPTED for transmission to theatres 
ïNot ideal for long-term archiving 



²ƘŀǘΩǎ ¢Ƙƛǎ Ψ5ƛƎƛǘŀƭ /ƛƴŜƳŀΩΚ 

ÅProduced and distributed as files: 
ïDSM: Digital Source Master 
ÅThe final edition version of an electronic cinema 

production 

ïDCDM: Digital Cinema Distribution Master 
ÅThe final step before compression and encryption.  This 

is the motion picture in its final form but still at its 
highest quality. 

ïDCP: Digital Cinema Package 
ÅCompressed, encrypted and keyed to individual 
ǇǊƻƧŜŎǘƻǊΩǎ ǎŜǊƛŀƭ ƴǳƳōŜǊǎ 



.ǳǘ ²Ƙŀǘ 5ƻ ²9 /ŀƭƭ LǘΧΦΚ 

ÅΧƛŦ ǿŜ ŀǊŜƴΩǘ ǇǊƻŘǳŎƛƴƎ 5/L ŎƻƳǇŀǘƛōƭŜ ŦƛƭŜǎΚ 

Å²Ŝ ǳǎŜ Ψ9ƭŜŎǘǊƻƴƛŎ /ƛƴŜƳŀΩ 

ïCalls attention to the fact that it may NOT be DCI 
compliant moving image material 

ïAlso allows us a lot more flexibility in bit depths, 
color spaces, etc. 



Inspecting Your Media 

²Ƙŀǘ ǘƻ ƭƻƻƪ ŦƻǊΧΦ 



Inspecting Your Media 

ÅFilm: 

ïCould it be Nitrate? 
ÅΨƳƻǘƘ ōŀƭƭǎΩ όƴŀǇǘƘŀύ ƻǊ ǿŜǘ ŘƻƎ ǎƳŜƭƭ 

Å/ŀƭƭ [h/Ωǎ ŦƛƭƳ ƭŀō !{!t ǳƴƭŜǎǎ ȅƻǳ ƪƴƻǿ Ƙƻǿ ǘƻ ǇǊƻǇŜǊƭȅ ǎǘƻǊŜ 
and handle Nitrate 

ÅMost 35mm produced before 1951 

ïMost commercial theatre releases were on Nitrate 

ïAcetate: 
ÅDoes it smell like vinegar? 

ïPolyester: 
ÅIs it scratched? 


