Issues & Answers In Digitization
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A Th|s workshop was adapted from these seminars:

Monday 1/24/2011 CENDFLICC Workshop 5

Advanced Television Test Center (19886)
A Original digital television lab for the U.S. broadcast DTV. standardization process

PBS Advanced Television Field Test -Project {2693
A Original field tests of the U.S. digital TV standard
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Agenda

A Introduction

A Basics of analog moving images
I Video
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Agenda

A Evaluation of physical media
I Human inspection
| Tape inspectors & cleaners
A Choosing an archival file format
i Stand: :
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Agenda

A The end of the workflow: storage
A Long term archival storage planning:
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Agenda

A The end of the workflow: storage

A Long term archival storage planning:
I Regular migrations




Questions?

Please wait for the end of the presentation!
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Introduction




TV Studio Technologies

Analog-mdpnna g WYpna
A Black and white video systems
I UK 405 line: orair from Alexandra Palace, London 198619451991
i '{ puHp fTAYS .b2 O6Wbe¢{/ MQUY WdzZ & mMXZ wmdbn
A NTSC: National Television System Committee
I France 819 line B+W: 1947

A Color video:

~



TV Studio Technologies

Analog - 1960s
A PAL/SECAM analog color systems join NTSC on the air
I PAL: Phase Alternating Line (1964)
I SECAM: Sequential Colour avec Memoir (1968)
A CANARG WFIFTF2NRIOESQ x¢wa LINRRdz
i {2ye& HéE KSEAOFE x¢w O0Y20ASaA
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TV Studio Technologies

Analog - 1970s

A September 1971: Umatic VTR introduced
I VCR starts to appear as a term: videocassette recorder

A 1972: Electronic news gathering (ENG) begins to appear at the political
conventions

I 1973. WCAWV Philadelphia first TV station to test ENG




TV Studio Technologies

Analog - 1970s
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nolitical conventions




Starting the Move to Digital
Video Developments 1970s

ASAIAGIE OARS2 dAafl yRaé
I Digitalinsideindividual pieces of equipment
I digital timebase correctors(1973)
| digital frame synchronizerg1974)




Starting the Move to Digital

Standardsc 1970s & 80s

A Analog component video standard set978
I Set RGB standard
I Also set componentolor differencestandard
A Y, RY, BY (aka YPbPr)




Starting the Move to Digital

Video Developments 1980s

A ENG takes a step forward:

i Panasonic Mormat (1981).componentanalog format

I Sony Betacam format (1982¢omponentanalog format

I First entry of true component video into everyday production
A First digital VTRs

I DXL First digitakomponentVTR (1986):-8it 4:2:2 YPbPr




Starting the Move to Digital

Developments- 1990s
A 1994: MPEQ standard adopted (ISO 13818)

I First highquality lossy compression system available
A Lossy: parts of the original essence are discarded and cannot be recovere

T Allowed fultresolution SD & HD

Acdobpted 10 A




Digital Video Comes of Age

Developments- 1990s

A HDSDI standard set (1996)

I SMPTE 292M

I Enabled 720p60, 1080i29.97, 480p & 576p digital video
A Newdigital VTRformats:

i Digital Betacam, D5, DVCam, DVCPro, MiniDV, Exgital




Digital Video Comes of Age

Developmentsg 2000s

A JPEG2000 standard adopte2D00 (ISO 15444)

A HD 3Gbps serial digital interface standai2D07
i SMPTE 424M & 425M

A HD digital VTRsD5HD, HDCam, DVCR®




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

Audio Developments 1970s¢ 2000s
ASAIAGLEE | dzZRAZ2 LINRPOS&aaAy3
I digital delays and reverberation units
i digital audio effects

A Monolh{ 0 SNB2 9 wmdy nQa




Basics of Analog Moving Images

VIUEC



Analog Video

...dissection of image into scanning lines

sync and blanking



Scanning Raster
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/ Scan lines viewed edge-on
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Progressive Raster



- Scan lines viewed edge-on
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Colorimetry

Y
System: SMPTE g
Primary illuminants (X, Y) Describes the color
0.9 Red: 0.6300, 0.3400 ithi
520 g s Green: 0.3100, 0.5950 values within a

Blue: 0.1550, 0.0700 photograph / image.
0.8} s White point (X, Y): 0.3127, 0.3291




L uminance and Chrominance

Aa2y2O0KNRYSY fdzYAYl yOS a
Y =:0:3R + 0:59G + 0:11B

A Color difference signals
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Analog Waveform

Luminance signal Chrominance signal
\ / on color subcarrier
white
vellow
can
= -r / green black |_ .
&~ (Color burst magenta

red hlue

- Sync pulse




Analog Waveform

Interlace - as seen on a waveform monitor

2d (even) field

with color info overlaid

one frame



Most Common Video Formats

A Expressed in horizontal pixels by vertical lines:
i 52y Q0 FT2NHSUO GKS FTNI YSa
A 720 x 486 (525 lines in analog)
I 29.97 fps
A 720 x 576 (625 lines in analog)




Interlace vs. Progressive

A This presentation uses:
AWAQ FT2NJ AY(SNJ
AWLIQ F2NJ LINP INEB A




Digitizing Decisions

A To maintain THE ORIGINAL QUALITY of anal
video:

I 10 bit sampling must be used




Inspecting Your Media

Nat td loolt fcr....



Inspecting Your Media

A Tape:
I \Watch out for stickyshed
i Preg.ooNB} ROFa it ljdzl & A U8 &
worst ravages of time

ASCOLGIHE: R AMPEXsDotN-derutedbroadcast gl
LPES [OUg iy K18 7
A ANy Reisgeiz=19 2 & syatz el

= Sticsy she
= Tene leaddes & spfulis that il
= Ylechanlez: faillres

- [fyou ¢zi atford aiape sispacto: BUY U7



Stickyshed Treatment

A Only proven treatment is baking

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




Stickyshed Treatment

A Is there something better?
i2 SQNB & i duinidity fréhtménss ¢
Astorage in low humidity for long periods




Inspecting Your Media

A Discs:
| LaserDisc: watch for disc rot
I 9 5: 600w/ !
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< gwrraany discs: copy them as sGoit az possitiat!
= They aiz not krawn to 2g: well



Basics of Analog Moving Images
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Film Formats

A Most common formats:

I 35mm (most common theatre format)

A Super35: camera negative format with larger negative taking up the space where
the optical soundtrack would be for higher quality

I 16mm
A very common educational/instructional format
A Used for TV news & documentaries




Film Formats

A Some uncommon formats:
I 9.5mm
I 17.5mm (35mm split in half)




Film Resolution

A Resolution is measured in line pairs per millimeter (Ip/mm)
I Roughly equivalent to video lines of resolution

I Sometimes express in line pairs per picture height to compare electronically
scanned equivalent

I Depends on many factors
A How the emulsion was made
A How the film was shot (lenses affect resolution actually captured)




Digitizing Decisions

A When converting from analog film to digital:

A Lines of resolution
I Preservation? Get as close to the resolution of the film as possible
I Access? HD or SD will do since it can use common production tools

I Online? Be careful! Choices to go cheap now can come back to haunt you in the future
of broadcastto-the-home!
A YouTube has a 4k streaming content page!!!
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AWSAIAGI f /AYéYrQ éﬁryﬁ
Cinema Initiative
T More info: www.dcimovies.com

A Accepted as the digital motion picture standard by
of Motion Picture & Televison
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Acg2 aidl yRFENRAI SR F2NXYIdasx Si
i anl1éY nndc LA ESkmadéeiidtommecn f Ay Sa
A 4 times the resolution of 2k
A 24 or 30 frames/second

A 2ndvariant 4096 x 3112: a good preservation format for 16mm?
I Film scanners today are shipping with this format abilit
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A Produced and distributed as files:

I DSM: Digital Source Master

AThe final edition version of an electronic cinema
production
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| Calls attention to the fact that it may NOT be DCI




Inspecting Your Media

Nat td loolt fcr....



Inspecting Your Media

A Film:

I Could it be Nitrate?
AvyY2aK obffaQ .oyl LK 2N gSu
» Call LOC’s film lab ASA? unless you know how to preperly store
afd fandie, Nitrat
ANVIESESSIMIM Producet Berore- kY.
NV OSECOMIMNERC Al IREATE I EISaSES-WETER0 N NIt

A Dokl smes Ll sivigar?
= PolyesteEs

A\ |s it scratched?




