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Preservation and/or Access?
Digitization for Preservation 
• IS for access
• But also goes further
• Requires technical rigor
• To capture all relevant information
• For an authentic representation
• Intended for long-term use

Digitization for Access
• Helps w/ preservation
• Generally ‘good enough’
• Easy to DIY
• Satisfies immediate need
• May not be fully faithful
• Long term value is ???

≠

≠

≠

Digitization for Preservation is Relative!
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Details that Might Matter

clockwise from top left: overexposed
green color cast

shadows and specular highlights
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Priorities for Preservation-
Oriented Digitization

e.g. 
glass plate negatives 

and lantern slides, 
late 19th and early 20th centuries

Glass-Based Objects

hand-colored lantern slide (top 
right) and
shattered glass plate negative 
(bottom left)



11/15/2021

5

, 
including,

Nitrate

mirrored (top left) and 
shattered (bottom right)

nitrate negatives

e.g. nitrate film,
manufactured from the 
1890s into the 1940s

Early Film-Based Negatives (Pt. 1)

Early Film-Based Negatives (Pt. 2)

e.g. acetate film, manufactured 
from the 1910s into the 1960s

negatives showing increasingly 
severe acetate deterioration
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color still film,
manufactured from the
1930s into the 2000s

Color Negatives and Slides/Transparencies

color negative in good 
condition (top right) and 
Kodachrome slide with 
‘shifted’ color due to 
unstable dyes (bottom 
left)

Color Photographic Prints

color photographic prints were widely 
produced from ~1940s-2000s

color photographic 
prints with ‘shifted’ and 

faded color, 
due again to unstable 

dyes
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e.g.

architectural and design
drawings (including 

manuscript drawings, 
blueprints, diazotypes, 

etc.)

printed and manuscript 
maps

artwork on paper

panoramic photographs

atlases

scrapbooks

etc.

Large and/or Complex Objects

e.g.

many papers manufactured
from ~1860-1960

virtually all newsprint

copy press books or any
documents on tissue paper

or onion skin

Objects w/ Fragile Substrates
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Objects w/ Fugitive Media

e.g.

iron gall ink

flaking or friable 
media (pastels, 

damaged emulsion)

photosensitive 
processes

(blueprints, 
diazotypes)

etc.

How an Image 
Becomes Digital
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R: 123
G: 124
B: 126

R: 192
G: 143
B: 133

R: 128
G: 199
B: 174

R: 33
G: 44
B: 55

R: 111
G: 222
B: 121

R: 111
G: 176
B: 194

R: 167
G: 222
B: 255

R: 192
G: 173
B: 122

R: 199
G: 111
B: 195

R: 177
G: 122
B: 133

R: 101
G: 141
B: 133

R: 133
G: 131
B: 211

R: 222
G: 22
B: 222

R: 193
G: 188
B: 211

R: 139
G: 143
B: 129

R: 173
G: 188
B: 198

R: 166
G: 216
B: 66

R: 111
G: 211
B: 131

R: 171
G: 177
B: 211

R: 211
G: 133
B: 123

R: 166
G: 99
B: 171

R: 128
G: 195
B: 175

R: 188
G: 193
B: 111

R: 117
G: 177
B: 171

R: 111
G: 11
B: 101

R: 22
G: 33
B: 44

R: 154
G: 145
B: 211

R: 133
G: 181
B: 187

R: 124
G: 125
B: 127

R: 119
G: 172
B: 183

R: 188
G: 118
B: 181

R: 222
G: 122
B: 22

R: 177
G: 188
B: 199

R: 154
G: 97
B: 111

R: 166
G: 197
B: 211

R: 122
G: 124
B: 125

R: 153
G: 199
B: 147

R: 211
G: 122
B: 121

R: 99
G: 109
B: 209

R: 163
G: 166
B: 172

R: 166
G: 156
B: 159

R: 166
G: 96
B: 165

R: 127
G: 123
B: 122

R: 125 
G: 127
B: 122

R: 111
G: 97
B: 199

R: 217
G: 183
B: 211

R: 222
G: 199
B: 222

R: 173
G: 199
B: 243

R: 137
G: 182
B: 163

R: 193
G: 138
B: 188

R: 111
G: 134
B: 143

R: 134
G: 111
B: 172

R: 66
G: 77
B: 101

R: 143
G: 155
B: 172

R: 199
G: 173
B: 144

R: 166
G: 176
B: 201

What is a Digital Image?

Image Sensors

linear sensor rectangular sensor

Linear Sensor
• flatbed & slide scanners 
• “scanning backs” (nearly obsolete)
• high-res for relatively low cost
• less active R&D
• relatively slow

Rectangular Sensor
• all cameras: cell phone, DSLR, etc.
• low res = low cost 
• high res = high cost
• active R&D
• relatively fast
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Light Sources

xenon strobes continuous LEDs 

left: CRI of 70; right: CRI of 93

Quality of Light Source Matters; 
Type of Light Source Doesn’t Matter
• xenon, fluorescent, LEDs, incandescent, 

tungsten are all ok
• their color temperature can vary
• but they must render color well: Color 

Rendering Index (CRI) > 90

continuous tungsten lights

Lenses

Essential Lens Qualities for Digital Reformatting
• Apochromatic Flat Field (designed to reduce chromatic aberration)
• Prime (meaning, fixed; meaning, not a zoom lens)
• Macro (50-100mm for most copy work)
• Good (well engineered, well built)

simple lense design apochromatic lens design
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Imaging Platforms
Digitization for preservation typically occurs on a copy stand:
• surface to support the object 
• column/arm to support the camera

This maintains parallelism among sensor, lens, and material; otherwise 
you get:
• geometric distortion
• focus fall-off

in focus out of focus

one plane mis-aligned two planes mis-aligned

Assessing Image Quality 
for Preservation-Oriented 

Digitization
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Standards & Guidelines for Preservation-
Oriented Digitization (Pt. 1)

FADGI (Federal Agency Digitization Guidelines Initiative)
• Developed by Federal Agencies (including LOC & NARA)
• General quality standards and best practices
• 4 tiers of quality for each metric:

• (most rigorous) ->     (least rigorous)
• Depends on content, significance, funding
• Measuring quality requires sophisticated tools & experience

• Flexible, intended for diverse audience
• Guidance on capture environments, workflows, metadata, storage
• Widely known and used throughout US and abroad

Standards & Guidelines for Preservation-
Oriented Digitization (Pt. 2)

Metamorfoze
• Developed by National Library of the Netherlands
• Quality standards for national preservation imaging initiative
• 3 tiers of quality:

• Metamorfoze (eg paintings, fine art photography)
• Metamorfoze Light (eg diaries, literary manuscripts)
• Metamofroze Extra Light (eg newspapers, printed books)

• Quality standards ONLY – no guidelines for capture/storage
• Taken up in Europe, minimal adoption in US
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Targets & Testing (Pt. 1)
left: example of Device 
Level Target
used for assessing imaging 
system performance

below: example of Object Level Target
used for validating imaging system performance

Imaging Targets 
Include Visual 
Features that 
Software Tools 
Analyze to Assess 
Various Aspects 
of Image Quality

Targets & Testing (Pt. 2)

left & above: screenshots from 
OpenDICE

Image Quality Assessment 
Software options include:
OpenDICE (open source, released by 
LoC)
Golden Thread
Imatest
Image Quality Analyzer
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Aspects of Image Quality 
for Preservation-Oriented 

Digitization

Exposure & Illuminance Uniformity

Spectrally Neutral
Stepped Grayscale

to assess accurate 
exposure & even
tonal distribution Tonally Consistent 

Background
to assess uniform 
illumination across 
the image

R: 122
G: 121
B: 121

R: 122
G: 121
B: 121

R: 122
G: 123
B: 122

R: 123
G: 122
B: 122

R: 122
G: 121
B: 121

R: 122
G: 121
B: 121
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Color Cast & 
Color Encoding Errors

color cast: consistently inaccurate color 
capture across spectrum

color encoding error: inaccurate color 
capture in specific colors

Google Image search results of Gauguin’s Self Portrait with Portrait of Émile Bernard

Color Cast & Color Encoding Errors

Spectrally Neutral Stepped Grayscale (again)

to assess correct white (neutral) balance

Color Patches
to assess accuracy of encoding specific colors

yellow color cast

color encoding errors 
in greens & red
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Noise (Pt. 1)

random variation of brightness or color 
information 

Noise (Pt. 2)

increasing amounts of noise

Spectrally Neutral Stepped 
Grayscale (again)

noise is the standard deviation of 
RGB values within a sample from the 
grayscale
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Sampling Rate & Sampling Efficiency
(aka resolution)

4000 ppi 2000 ppi 1000 ppi

Sampling Rate
(aka theoretical resolution)

spreading lines
to visually assess resolution

ruler
to calculate 

capture resolution

sampling rate: how many pixels 
captured per inch of original
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Sampling Efficiency
(aka effective resolution)

sampling efficiency: how many 
meaningful pixels captured per 

inch of original

slant edges
assess SFR & 

sampling efficiency

Geometric Distortion (Pt. 1)
Types of Geometric Distortion

pincushion (lines curve inward)
barrel (lines curve outward)

Causes of Geometric Distortion
poor quality lens
zoom lenses

Rembrandt’s Self Portrait as a Young Man with pincushion and barrel distortion
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Geometric Distortion (Pt. 2)
Types of Geometric Distortion

keystone (lines not parallel)
Causes of Geometric Distortion
incorrect setup

Artifacts and Human Error (Pt. 1)

e.g. newton rings e.g. specular highlights

Whic h Can
O n l y b e
I d e n t i f i e d
D u r i n g
M a n u a l
Q u a l i t y
I n s p e c t i o n
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e.g. improperly cropped

Artifacts and Human Error (Pt. 2)

e.g. unfolded plate

e.g. hand in shot

e.g. mis-crop

Which Can Only
be Iden t i f i ed
During Manual
Q u a l i t y
I n s p e c t i o n

Conclusion & Questions
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Resources
Information:

ImageMuse – listserve for cultural heritage imaging professionals 
(https://imagemuse.groups.io/g/main)

dpBestflow – website with information about best practices in digital imaging workflows
(http://www.dpbestflow.org/)

FADGI – Federal Agency Digitization Guidelines Initiative: Creation of Raster Image Master 
Files

(http://www.digitizationguidelines.gov/still-image/)
Metamorfoze – National Library of the Netherlands Preservation Imaging Standards

(http://www.metamorfoze.nl/english/digitization)

Vendors & Consultants:

Image Science Associates (ISA) – sells high quality imaging targets and 
analysis software
Imaging, Etc. – sells color management tools, and offers consultation services
B&H Photo & Video & Adorama – sell huge selection of imaging hardware, 
supplies, etc.
Talas, Gaylord, University Products, etc. – sell handling supplies, storage, tools, etc.

Thank you!
please complete the online evaluation form;

a link was sent to your email address;

you can edit your responses until you click submit.


