




Other deviations 
When bound Source Material is digitised, every effort must be made to prevent that letters in the

spine fold become illegible or disappear into the shadow. It is essential to consult the Contracting

Authority if this proves to be unavoidable. 

3.3 Post-processing digital images of photographic prints

Rotation
Digital images may be rotated in multiples of 90o only, using Adobe Photoshop or similar software.

No interpolation of pixels is allowed during this rotation.

Alignment
It is not permitted to straighten images digitally. An alignment deviation of 0.5 degrees is

permitted.

Cropping
Cropping entails cutting out the relevant part of a digital image and discarding the irrelevant part.

This must be done in such a way that the entire original remains visible, with a small border

around it. 

3.4 Inspection by the Contractor
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Table 4

Inspection 

by the Contractor

Target used Recommended Measurement Results Text reference 

software

Frequency of test scans (2.4)

Order of test scans (2.4)

File names of test scans (2.4)

Image structure and 

sequence of test scans (3.2)

Slanted-edge target ImCheck SFR efficiency Efficiency min. 90% SFR/detail reproduction (2.4)

Slanted-edge target ImCheck SFR aliasing SFR on Nyquist frequency SFR/detail reproduction (2.4)

should not exceed 0.35

Slanted-edge target ImCheck SFR at 1/4 sampling SFR at 1/4 sampling frequency SFR/detail reproduction (2.4)

frequency should be no less than 0.30

Slanted-edge target ImCheck SFR mutual Mutual difference in SFR between SFR/detail reproduction (2.4)

difference horizontal and vertical should not

exceed 0.15. Curves must not 

display strong troughs or peaks 

prior to the Nyquist frequency.

Slanted-edge target ImCheck SFR/sharpening Max. 1.1 Sharpening (2.4)

Slanted-edge target ImCheck Colour misregistration Max. 0.35 pixels Colour misregistration (2.4)

Geometry test target Image processing Geometric distortion Max. 1% Geometric distortion (3.2)

software

Greyscale Image processing Tonal rendition See text Tonal rendition / 

software measuring pixel values (3.2)

Greyscale ImCheck Noise Max. 4 Noise (3.2)

White paper Image processing Illumination See text Illumination uniformity (3.2)

+ greyscale software uniformity

Greyscale Image processing Colour cast Mutual difference Colour cast (3.2)

software max. +/– 3 pixel values

Colour chart IE Analyzer Colour reproduction Average ΔE < 6. Max. ΔE < 15 Colour accuracy (3.2)

Greyscale ImCheck / Image SNR Min. 6 Signal-to-noise ratio (3.2)

processing software



The Contractor inspects both test scans and the digital images for completeness and quality 

in accordance with the requirements set. The checks on the test scans are based upon of the

production masters. 

See table 4 for a summary of the required measurements for the test scans for prints, as

contained in the Descriptive Document. This lists the target used, the software recommended for

measurement, the results required and a reference to the location of detailed information in the text. 

The Contracting Authority provides the following targets and measurement software.

• QA-2M test target for geometric distortion

• QA-62 print slanted-edge target (SFRM-OECF).

• GretagMacbeth ColorChecker SG, a colour chart with 140 patches.

• Kodak Q13 Gray Scale, a greyscale with 20 patches.

• IE Analyzer 3.10 Colour Module, software for ΔE measurement.

• ImCheck software for measurements against SFRM-OECF and greyscale targets.

It is recommended that the technical targets be checked immediately after recording, so that 

any deviations in the hardware or software can be detected and remedied at an early stage. The

measurement results are submitted to the Contracting Authority. 

The Contractor also inspects the digital images for quality and completeness. Should any

deviations be detected, the Contractor must inspect the images using the production masters.

Once the Contractor has approved them for quality and completeness, the images can be

submitted to the Contracting Authority. 

3.5 Inspection by the Contracting Authority

Digitisation begins with a test phase. The Contracting Authority is entitled to be present on-site

at this stage in the process. Based upon the measurements obtained from the test targets and

visual assessment of the digital images and source material, a decision can then be made as to

whether to proceed with production. 

After a full or partial delivery has been made, a production check is performed prior to its formal

acceptance by the Contracting Authority. 

The Contractor makes the test scans and their measurement results available to the Contracting

Authority (see ‘Inspection by the Contractor’), which checks them. If they do not meet the

requirements set, the entire production batch with which they are associated is rejected.

Individual images are also inspected, with random samples taken of production masters. 

The sizes of these samples per batch are derived from ISO 2859-1: 1999, “Sampling procedures

for inspection by attributes – part 1: sampling schemes indexed by acceptable quality level (AQL)

for lot-by-lot inspection.” 
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General test level II Quality level I

Batch size Random Accepted Rejected Letter

sample size Number Number

of errors of errors

281-500 50  1  2 H

500-1200 80  2  3 J

1201-3200 125  3  4 K

3201-10000 200  5  6 L

10001-35000 315  7  8 M

35001-150000 500  10  11 N

Table 5

Random sample sizes, 

general test level II.



The inspection is based upon the following parameters. 

• The size of the random sample must comply with general test level II. 

• The acceptable quality level (normal test) is 1.0.

For the random sample sizes and tolerance of errors at general test level II, as per ISO 2859-1,

see table 5. 

If overall production quality proves to be good, it is possible to change to inspection at general

test level I. This provides for the following random sample sizes and tolerance of errors, again as

per ISO 2859-1.

If the acceptable number of errors for a particular batch is exceeded, it is rejected in its entirety.

If a batch is rejected after inspection at general test level I, subsequent inspections revert to

general test level II.

The Contracting Authority retains the right to carry out more inspections than described above.

Errors must be remedied and redigitisation completed within the time limit agreed for the full 

or part project.

As well as checking production, the Contracting Authority also inspects the source material 

for completeness and damage. In the event that quantities are incorrect or damage is found,

compensation may be demanded up to a maximum of € 10 per object.

The table on the next page lists the aspects subject to inspection by the Contracting Authority,

with the acceptable tolerances and the action to be taken if these are exceeded. All errors

detected upon inspection must be remedied by the Contractor.
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Table 6

Random sample sizes,

general test level I.

General test level I Quality level I

Batch size Random Accepted Rejected Letter

sample size Number Number

of errors of errors

281-500 20  0  1 F

500-1200 32  1  2 G

1201-3200 50  1  2 H

3201-10000 80  2  3 J

10001-35000 125  3  4 K

35001-150000 200  5  6 L
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Table 7

Inspection of photographic

printed material by the

Contracting Authority.

Photographic Prints

Measurements Software used Required result Remedial action by 

Contractor, if required

Measurements performed on targets

Illumination uniformity Photoshop Max. approx. 8 pixel values difference Associated scans must be repeated.

between RGB colour channels.

OECF Photoshop See table tonal rendition table. Associated scans must be repeated. 

Colour cast Photoshop Mutual difference between pixel values max. ± 3. Associated scans must be repeated. 

SFR efficiency ImCheck Horizontal and vertical minimum 90%. Associated scans must be repeated. 

SFR at Nyquist frequency ImCheck SFR on Nyquist frequency does not exceed 0.35. Associated scans must be repeated. 

SFR at 1/4 sampling frequency ImCheck SFR at 1/4 sampling frequency is no less than 0.30. Associated scans must be repeated. 

Horizontal and vertical ImCheck Mutual difference in SFR between horizontal Associated scans must be repeated. 

SFR curves and vertical does not exceed 0.15. 

Curves display no strong troughs or peaks 

prior to the Nyquist frequency.

Sharpening ImCheck Does not exceed 1.1 in SFR curve. Associated scans must be repeated.

Colour misregistration ImCheck Does not exceed 0.35. Associated scans must be repeated. 

Noise ImCheck Maximum 4. Associated scans must be repeated. 

SNR ImCheck / Photoshop Minimum 6. Associated scans must be repeated. 

Colour rendition IE Analyzer (CIE1976) Max. ΔE < 15. Average ΔE < 6. Associated scans must be repeated. 

Colour space Photoshop/JHOVE ICC profile: Adobe RGB (1998). Associated scans must be repeated. 

Geometric distortion Photoshop Maximum deviation 1%. Associated scans must be repeated.

Measurements performed on production images

Bit depth Photoshop In accordance with order: 8 or 24 bits. If 16 bit instead of 8 bit, convert 

to 8 bit. If 48 bit instead of 24 bit,

convert to 24 bit.

Colour space Photoshop / JHOVE In accordance with ordered ICC profile: All incorrect scans 

(colour) Adobe RGB (1998). must be repeated.

Colour space Photoshop / JHOVE In accordance with ordered ICC profile: All incorrect scans 

(greyscale values) greyscale gamma 2.2. must be repeated.

Production masters Photoshop / TIFF revision 6.0 without compression. Repair; if lossy format is used,

file format calculation repeat.

File format derivatives Photoshop / JPEG baseline compression 1:10. Repair.

calculation

File names Screen Repair.

One-to-one relationship Screen or Necessary Repair.

between targets and scans concordance

Agreed folder structure Screen / JHOVE Repair.

Header ppi information Photoshop / JHOVE Is the same as the actual scan resolution, Repair if possible; 

in accordance with order. otherwise repeat.

Header Contracting Photoshop / JHOVE Name of the institution Repair if possible; 

Authority information or Contracting Authority. otherwise repeat.

Header Photoshop/JHOVE Name of hardware used. Repair if possible; 

hardware information otherwise repeat.

Straightness Photoshop ruler Maximum deviation 0.5 degrees. Repeat all incorrect scans.

Image orientation Screen In accordance with appearance. Repair.

Crop print Screen Small border around image, Repeat if the crop is within the 

outside picture. image; repair if the crop is too 

far outside the image.

Digital imaging artefacts Screen Not permitted. All incorrect scans 

must be repeated.



4.1 Results 

The Contractor produces digital images of photographic material based upon the requirements

contained in the Descriptive Document. These images are the production masters (TIFF revision

6.0 quality) and will be subjected to limited processing; specifically, they are inverted and

cropped, the black point and white point are set correctly and the gamma value and contrast

curve are adjusted to provide a good rendition of tone and contrast.

A derivative (JPEG baseline compression 1:10) is made of each production master, and both

masters and derivatives are supplied to the Contracting Authority. Making test scans, giving

correct file names and proper organisation of the digital images are all part of the tender

exercise. The Contractor ensures temporary back-up of the digital files until one month following

approval of delivered production masters and derivatives by the Contracting Authority. 

The Contractor must collect the source material from the Contracting Authority and deliver 

it after processing in accordance with specifications contained in the Descriptive Document. 

The partner organisations advise on the packaging to be used in order to safeguard material

during transportation.

Because of the fragile nature of the material, transportation of glass plate negatives must be

kept to a minimum. Consequently, their digitisation takes place at the Contracting Authority.

See the relevant sections below for additional information.

4.2 Specifications for the digitisation of transparent objects

Introduction
A number of parameters are quite easily defined in the case of printed material.

The maximum reflection (Dmin) and maximum black (Dmax) are givens. The white of a

photograph has a density Dmin of approximately 0.05 and the black of a high-gloss photograph

may have a density Dmax of approximately 2.1. When digitising printed material, it is possible to

adjust the tonal rendition (OECF) in such a way that the various densities are transposed correctly

to pixel values. The gamma of the digital file will be more or less equal to that of the original. 

By this method, a relatively faithful digital copy of the original is created.

This is not the case with negatives. They are an intermediate product intended to be used in the

process of printing on paper. In general, they have a gamma lower than 1. However, this value is

not fixed and the ‘ideal’ gamma has become lower and lower over the years. A gamma of 0.70

was considered to be the optimum for a good print off in the 1970s, but 0.55 had become the

standard by the 1990s. Analogue photographers had multicontrast printing paper or paper of

different grades at their disposal to make good prints from negatives with either a higher or

lower gamma. 

The minimum density of an overexposed or fogged negative, for instance, can be relatively high.

The maximum density can also vary enormously, from a Dmax of 0.5 for an underexposed or

underdeveloped negative up to 3.0 for, say, a glass negative or a lantern slide. 

Negatives must be digitised as if they are positive transparencies, then inverted to obtain a

positive image. Because the gamma of a negative is in general lower – much lower, even – than 1,

nationaalarchief Guidelines Digitisation of photographic materials September 2010

27

4 Film-based negatives and glass plate 

negatives, various sizes, black and white



this produces only a feeble grey positive image. Post-digitisation manipulation of the inverted

negative is therefore needed in order to obtain a positive image with good tonal distribution and

contrast. See also ‘Post-processing’. 

Software
It is strongly advised that the most recent version of any software be used when assessing and, 

if need be, post-processing images. The Contracting Authority uses the following colour settings

in Abode Photoshop for assessments:

The Contracting Authority uses the following hardware and applications for quality control.

• Monitor: EIZO CG221.

• Eye One spectrophotometer for calibration of the monitor.

• EIZO ColorNavigator for calibration of the monitor.

• Adobe Photoshop CS4 Extended to measure pixel values, pixel value distribution, 

standard deviation, angle and distance. 

• ImCheck (Copyright: Image Science Associates) to check detail reproduction (SFR),

efficiency, noise, DNR, illumination uniformity and colour misregistration. This software 

is made available by the Contracting Authority. 

Software and test targets made available by the Contracting 
Authority 

The following software and test targets are made available to the Contractor to check digital images. 

• Applied Image ST-53, a DNR target compliant with ISO 21550 (D = 4.0).

• Nationaal Archief test target for geometric distortion.

• Transparent slanted-edge target (SFRM-OECF).

• Neutral density (ND) filter to determine illumination uniformity.

• ImCheck software to measure SFR, DNR, illumination uniformity and colour misregistration.
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Figure 10

Screenshot from 

Adobe Photoshop CS4.



Resolution of transparent source material
Resolution depends upon the format of the source material. In principle, material of 180 x 240 mm

or larger is digitised at 300 ppi. For smaller material, digitisation is performed such that the digital

image is at a minimum of 180 mm x 240 mm x 300 ppi. The maximum resolution for transparent

objects is 2400 ppi. 

If the distance to the source material is fixed (as with a flatbed scanner, for instance), the principle

applied is that the resolution is not interpolated. In other words, it is often the optical resolution

divided by a positive whole number; the equipment manufacturer can state whether of not this is

the case. If the scanner specifications require such action, deviation may be possible in consultation

with the Contracting Authority.

The table below shows the resolution for different formats in which items must be digitised. If

possible, the Contracting Authority supplies the source material sorted according to the required

resolution. The Contractor can then work as much as possible with the same hardware and

software settings.

Geometric distortion 
Geometric deformation or distortion occurs in different ways.

• Cushion-shaped distortion: the sides of a square or rectangle are somewhat concave. 

• Barrel-shaped distortion: the sides of a square or rectangle are somewhat convex. 

• Skew: caused by the recording surface not being parallel to the original.

A maximum deviation of 1% is permitted. 

A test target must be used to inspect the degree of geometric distortion. This is provided by the

Nationaal Archief. 

Clipping
Clipping occurs when the minimum and/or maximum pixel values are achieved prematurely

during the digital image processing. This causes loss of information into the shadows and high

lights. On the next page is an example of clipping on the ISO 21550 test target. The squares

adjacent to the cut-out patch (bottom right) have the same pixel value as that square. 
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Figure 11

Nationaal Archief

transparent test target

for geometric distortion

From Up to and including ppi *) Pixels/mm lp/mm Efficiency

1.8 x 2.4 cm 4 x 4 cm 2400 94.5 47.2 90%

4 x 4 cm 9 x 12 cm 1200 47.2 23.6 90%

9 x 12 cm 13 x 18 cm 600 23.6 11.8 90%

13 x 18 cm 18 x 24 cm 450 17.7 8.9 90%

18 x 24 cm 30 x 42 cm 300 11.8 5.9 90%

Table 8

Resolutions for

transparent objects.

*) Only non-interpolated resolutions may be used. If the hardware makes this necessary, the next
higher non-interpolated resolution should be used. For example 480 ppi instead of 450 ppi



Clipping of relevant image information (so not including hotspots or dust particles) is not

permitted. Below are examples of clipped photographic greyscale prints. The pixel value of 

patch M is the same in both. 

A hotspot arises when, for instance, bright sunlight emits into the shot or artificial lighting shines

into the camera in an evening photograph. Hotspots and dust particles have a relatively high local

density on a source negative. However, hotspots have a very low local density and dust particles a

very high local density on source transparencies or lantern slides.
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This patch is cut out to obtain

a density of D = 0.

Figure 12

Clipping in the ISO 21550

Test Target

Figure 13

Clipping of the dark

sections (top) and the

light sections (below).



Illumination uniformity
In order to guarantee even and uniform illumination, a neutral density (ND) filter with a density 

of D = 0.15 must be included to fill the entire format. The exposure must be selected in such a

way that the pixel value is between 212 and 235. 

The maximum pixel value is 240. To assess uniform illumination, the pixel value must be

measured, using ImCheck, at no fewer than five points: in the centre and at the four corners. 

If there is any doubt about the quality of the illumination uniformity, more points must be

measured or the light distribution assessed. The difference between pixel values must not

exceed approximately 8 per colour channel. 

Transparent film or the ND filter will provide only a general impression as to whether the

illumination uniformity is correct or incorrect. The rule on 8 pixel values must therefore be

applied with some discretion.

. 

Dynamic range 
Dynamic range (DNR) is measured using a modified protocol of ISO 21550, which is incorporated

in the ImCheck software provided. Minimum density range should be 3.0 (1000:1), using a signal-

to-noise ratio (SNR) criterion of 3.0. The test target used must conform to ISO 21550:2004(E)©

(see fig. 1 and ISO21550:2004 Photography - Electronic scanners for photographic images - Dynamic
Range measurements at www.iso.org) – as do the Applied Image ST-53 and the Esser TE 240 –

with a contrast range of 10,000:1 (D = 4.0). The resolution is similar to that of the digital images.

Image noise reduction and noise cleaning processing are not permitted.

nationaalarchief Guidelines Digitisation of photographic materials September 2010

31

Figure 14

Images with hotspots

(left) and the hotspots

picked out (right).



Signal-to-noise ratio (SNR) 
The SNR gives an insight into the relationship between pixel value (‘signal’) and the noise value,

based upon a greyscale. ‘Incremental gain’ – involving the comparison of two adjacent squares –

must be used in the calculation (See ISO 15739, Electronic still picture imaging – noise measurements;
and ISO 21550, Photography – electronic scanners for photographic images – dynamic range
measurements). SNR is determined in accordance with ISO 21550. The required minimum SNR

for this section of the project is 3.0.
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Figure 15

Example of the 

DNR measurement

information presented 

in ImCheck.

Figure 16

Example of an ISO 21550

DNR target.



Image structure and sequence of test scans 
A number of test targets for transparent objects are available only in miniature format 

(24 x 36 mm). When larger source material is digitised, five 35mm-format targets must be 

placed on the scanner as shown below: one at each corner and one in the centre.

• All transparent test targets must be exposed positively in RGB; they must not be inverted 

and/or converted to greyscale values.

Exposure 1: 

Illumination uniformity

An exposure is made of a filter with a density of 0.15. The pixel values must be between 212 and

235. The maximum permissible difference is approximately 8 pixel values. The distance between

the test target and the lens must be the same as between the source material and the lens

during production. In other words, the resolution used for the technical targets must be identical

to those used for the exposure of actual source material. This applies to all technical targets. 

Exposure 2: 

Dynamic range and noise

An exposure is made of the centre of the image of an ISO 21550 transmission test target (eg. TE240),

with a contrast scope of 10,000:1. The test target must be masked in order to prevent blooming

or light overspill. The required dynamic range of 3 must be achieved. For resolution details, see

exposure 1.

Exposure 3: 

Sharpness, colour misregistration and efficiency. 

An exposure is made of the transparent slanted-edge test target. The required sharpness (SFR),

colour misregistration, uniformity between horizontal and vertical SFR, SFR on the Nyquist

frequency, SFR at the 1/4 sampling point and efficiency must all be achieved. For resolution

details, see exposure 1.

Exposure 4: 

Optical distortion and deformation. 

An exposure is made of a suitable geometry test target. For resolution details, see exposure 1.

Mode 
For the digitisation of transparent material, always use the following mode settings.

• Colour: 48 bits.

• Colour space: ICC profile Adobe RGB 1998.

• Bit depth: 16 bits per colour channel.

The processed digital black and white images are filed in the following modes.
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Figure 17

Positioning of five 

small test targets when 

a 4”x 5” transparent

object is to be digitised.

Top left

Centre

Top right

Bottom left Bottom right
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Black and white negatives.

• Greyscale values: 8 bits.

• Colour space: ICC profile greyscale values gamma 2.2.

Black and white negatives, glass plate negatives and lantern slides.

• Greyscale values: 16 bits.

• Colour space: ICC profile greyscale values gamma 2.2.

The Contracting Authority will indicate per project, archive or section whether the digital 

images are to be supplied in 8-bit or 16-bit mode.

4.3 Post-processing digital images of transparent objects 

Producing a positive image from a negative
The digital images are inverted to produce a positive image. The black point and white point must

be set properly after cropping, with black no lower than 13 and white no higher than 250. The

gamma and contrast value should then be adjusted to produce a good tonal rendition and contrast.

The Contractor must use the verification exposures provided by the Contracting Authorities as 

a guide in determining the correct rendition of tone and contrast. 

Rotation
Digital images may be rotated in multiples of 90o only, using Adobe Photoshop or similar

software. No interpolation of pixels is allowed during this rotation.

Alignment
It is not permitted to straighten images digitally. An alignment deviation of 0.5 degrees is permitted.

Cropping
Cropping entails cutting out the relevant part of a digital image and discarding the irrelevant part.

In the case of transparent source material, tight cropping occurs within the image and masks

may be used during digitisation.

4.4 Inspection by the Contractor

The Contractor inspects the digital images for completeness and quality in accordance with the

requirements set. Measurements of the test targets are based upon the TIFFs. 

Table 9 summarises those required in the case of transparent objects, as previously outlined. 

It states the target used, the software recommended for measurement, the results required 

and a reference to the location of detailed information in the text. 

The Contracting Authority provides the following targets and measuring software. 

• Applied Image ST-53, a DNR target compliant with ISO 21550 (D = 4.0).

• Nationaal Archief test target for geometric distortion.

• Transparent slanted-edge target (SFRM-OECF).

• Neutral density (ND) filter D = 0.15 to determine illumination uniformity.

• ImCheck software to measure SFR, efficiency, OECF, DNR, colour misregistration, 

noise and illumination uniformity.

It is recommended that the technical targets be checked immediately after exposure, so that 

any deviations in the hardware or software can be detected and remedied at an early stage. 

The measurement results are submitted to the Contracting Authority. 

The Contractor also inspects the digital images for quality and completeness. Once it has approved

them on those counts, they can be submitted to the Contracting Authority.



4.5 Inspection by the Contracting Authority

Digitisation begins with a test phase. The Contracting Authority is entitled to be present on-site

at this stage in the process. Based upon the measurements obtained from the test scans and

visual assessment of the digital images and source material, a decision can then be made as to

whether to proceed with production. 

The Contractor makes the test scans and their measurement results available to the Contracting

Authority (see ‘Inspection by the Contractor’), which checks them. If they do not meet the

requirements set, the entire production batch with which they are associated is rejected.

Individual images are also inspected, with random samples taken of production masters. 

The sizes of these samples per batch and the assessment criteria used are derived from 

ISO 2859-1: 1999, “Sampling procedures for inspection by attributes – part 1: sampling schemes

indexed by acceptance quality limit (AQL) for lot-by-lot inspection.” 

The inspection is based upon the following parameters. 

• The size of the random sample must comply with general test level II. 

• The acceptable quality level (normal test) is 1.0.

See the table on the next page for the random sample sizes and tolerance of errors at general

test level II, as per ISO 2859-1 .
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Table 9

Inspection by 

the Contractor.

Target used Measurement Results Text reference 

Frequency of test scans (2.4)

Order of test scans (2.4)

File names of test scans (2.4)

Image structure and sequence 

of test scans (4.2)

Transparent slanted- SFR Min. 90%. SFR/detail reproduction (2.4)

edge target (SFRM-OECF)

Transparent slanted- SFR SFR on Nyquist frequency SFR/detail reproduction (2.4)

edge target (SFRM-OECF) should not exceed 0.35

Transparent slanted- SFR SFR at 1/4 sampling frequency SFR/detail reproduction (2.4)

edge target (SFRM-OECF) should be no less than 0.30.

Transparent slanted- SFR Mutual difference in SFR between horizontal SFR/detail reproduction (2.4)

edge target (SFRM-OECF) and vertical should not exceed 0.15. Curves 

must not display strong troughs or peaks 

prior to the Nyquist frequency.

Transparent slanted- SFR/sharpening Max. 1.1 Sharpening (2.4)

edge target (SFRM-OECF)

Transparent slanted- Colour Max. 0.35 pixels Colour misregistration (2.4)

edge target (SFRM-OECF) misregistration

NA geometry test target Geometric distortion Max. 1% Geometric distortion (4.2)

NA test target Illumination See text Illumination uniformity (4.2) 

or filter D = 0.15 Uniformity 

DNR target compliant DNR Should be no less than 3.0 Dynamic range (4.2)

with ISO 21550

DNR target compliant Clipping See text Clipping (4.2)

with ISO 21550



If overall production quality proves to be good, it is possible to change to inspection at general

test level I. This provides for the following random sample sizes and tolerance of errors, again 

as per ISO 2859-1. 

If the acceptable number of errors for a particular batch is exceeded, it is rejected in its entirety.

If a batch is rejected after inspection at general test level I, subsequent inspections revert to

general test level II.

The Contracting Authority retains the right to carry out more inspections than described above.

Errors must be remedied and redigitisation completed within the time limit agreed for the full 

or part project.

As well as checking production, the Contracting Authority also inspects the source material 

for completeness and damage. In the event that quantities are incorrect or damage is found,

compensation may be demanded up to a maximum of € 10 per object.

The table on the next page lists the aspects of transparent material subject to inspection by 

the Contracting Authority, with the acceptable tolerances and the action to be taken if these 

are exceeded. All errors detected upon inspection must be remedied by the Contractor.
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General test level II Quality level I

Batch size Random Accepted Rejected Letter

sample size Number Number

of errors of errors

281-500 50  1  2 H

500-1200 80  2  3 J

1201-3200 125  3  4 K

3201-10000 200  5  6 L

10001-35000 315  7  8 M

35001-150000 500  10  11 N

Table 10

Random sample sizes,

general test level II.

General test level I Quality level I

Batch size Random Accepted Rejected Letter

sample size Number Number

of errors of errors

281-500 20  0  1 F

500-1200 32  1  2 G

1201-3200 50  1  2 H

3201-10000 80  2  3 J

10001-35000 125  3  4 K

35001-150000 200  5  6 L 

Table 11

Random sample sizes,

general test level I.
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The measurements in the upper part of the table below must be performed on images of targets. 

Those in the lower part of the table will be performed on production images.

Table 12

Inspection of transparent

material by the

Contracting Authority.

Transparent Objects

Measurements Software used Required result Remedial action by 

Contractor, if required

Measurements performed on targets

Illumination uniformity ImCheck Max. approx. 8 pixel values difference Associated scans must be repeated.

between RGB colour channels.

SFR ImCheck Minimum efficiency is 90%. Associated scans must be repeated. 

SFR ImCheck SFR on Nyquist frequency does not exceed 0.35. Associated scans must be repeated. 

SFR ImCheck SFR at 1/4 sampling frequency is no less than 0.30. Associated scans must be repeated. 

SFR curves ImCheck Mutual difference in SFR between horizontal Associated scans must be repeated. 

and vertical does not exceed 0.15. 

Curves display no strong troughs or peaks 

prior to the Nyquist frequency.

Sharpening ImCheck Does not exceed 1.1 in SFR curve. Associated scans must be repeated.

Colour misregistrati on ImCheck Does not exceed 0.35. Associated scans must be repeated. 

DNR ImCheck Is no less than 3.0. Associated scans must be repeated. 

Clipping Photoshop See text. Associated scans must be repeated. 

Geometric distortion Photoshop ruler Maximum deviation 1%. Associated scans must be repeated. 

and screen

Measurements performed on production images

Bit depth Photoshop In accordance with order: 8 or 24 bits. If 16 bit instead of 8 bit, convert 

to 8 bit.

Bit depth Photoshop In accordance with order: 16 bits per channel. If 8 bit instead of 16 bit, all incorrect 

scans must be repeated.

Colour space Photoshop / JHOVE In accordance with ordered ICC profile: All incorrect scans 

(colour) Adobe RGB (1998). must be repeated.

Colour space Photoshop / JHOVE In accordance with ordered ICC profile: All incorrect scans 

(greyscale values) greyscale gamma 2.2. must be repeated.

Production masters Photoshop / TIFF revision 6.0 without compression. Repair; if lossy format is used,

file format calculation repeat.

File format derivatives Photoshop / JPEG baseline compression 1:10. Repair.

calculation

File names Screen Repair.

Relationship between Screen or One to one. Repair.

targets and scans concordance

Agreed folder structure Screen / JHOVE Repair.

Header ppi information Photoshop / JHOVE Is the same as the actual scan resolution, Repair if possible; 

in accordance with order. otherwise repeat.

Header Contracting Photoshop / JHOVE Name of the institution Repair if possible; 

Authority information or Contracting Authority. otherwise repeat.

Header Photoshop/JHOVE Name of hardware used. Repair if possible; 

hardware information otherwise repeat.

Straightness Photoshop ruler Maximum deviation 0.5 degrees. Repeat all incorrect scans.

Image orientation Screen In accordance with appearance. Repair.

Cropping Screen Tight within the image. Repeat if picture is overcropped

inside Repair if crop is outside the image.

Clipping Photoshop levels No loss of relevant image information. All incorrect scans

must be repeated.

Digital imaging artefacts Screen Not permitted. All incorrect scans 

must be repeated.

Tonality and contrast of Photoshop levels Balanced, retention of detail, good definition All incorrect scans 

positive image and screen must be repeated.
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In November 2009, the consortium partners started with the large scale digitisation of photo-

graphs and negatives as part of the Images for the Future program. The guidelines contained in

this document have since proven their value, as the digitisation process is progressing smoothly.

The digitisation contractors have also become familiar with the procedures and are producing

large numbers of images in accordance with our guidelines.

Based on our experience over these recent months, there is only one minor change we would

propose to make. When digitising high-gloss photographs, the specified Q13 target is insufficient.

Therefore an additional target with a density of D = 2.1 has been added to the greyscale in order

to enable defining the OECF at high densities.

A number of developments in the field of digital imaging are possibly relevant for guidelines

updates. For example, we are currently investigating whether the new Universal Test Target (UTT),

together with its accompanying software, can be used in digitising photographs. The UTT combines

all the necessary targets in a single package.

The OECF tolerances for photographs are still based upon f-stop settings, in accordance with 

the lighting system of an analogue camera. However, ΔL-based tolerances reflect more closely

the perception by the human eye. Therefore, it would be preferable to use this system for our

guidelines.

Another relevant development is the fact that the ECI RGB v2 colour space profile is increasingly

becoming the standard. Again, we are investigating whether this can be implemented.

Finally, it must be stressed that the digitisation of cultural heritage requires considerable and

specific knowledge on the part of both contractor and principal. 

5 Current situation and future developments
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