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Metamorfoze Preservation Imaging Guidelines



Low-contrast

Gamma 1.4 - 2

High-contrast

Gamma 2.5 – 3.5

Bitonal

Gamma infinite

Start in 2005
Microfilms 35 mm. Tonal capture very poor. Lp/mm around 150. 













Image from “ Principles of Color Technology”, by Roy S. Berns



A new target



Metamorfoze Preservation Imaging Guidelines

What?

• As good as the original 

What you see is what you get

Why?

• Autonomous decay

How?

• Guidelines and QC & QA
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Light 
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Extra light

File format

Color space

Bit depth

Up to 

White balance, 
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Tone reproduction, 

∆L*

Gain modulation in 

the highlights,

L* 95 - L* 85
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Metamorfoze

Full

Metamorfoze

Light 

Metamorfoze

Extra light

File format

Color space

Bit depth

Up to L* 5 L* 20 L* 30

White balance, 

∆E(ab)* 

∆E(ab)*  ≤ 3 ∆E(ab)*  ≤ 3 ∆E(ab)*  ≤ 5

Tone reproduction, 

∆L*

∆L* ≤ 2 ∆L* ≤ 2 ∆L* ≤ 4

Gain modulation in 

the highlights,

L* 95 - L* 85

80% - 110% 80% - 110% 80% - 110%



Gain modulation in the highlights worldwide



Specifications Metamorfoze version 2.0 April 2025
Metamorfoze

Full

Metamorfoze

Light 

Metamorfoze

Extra light

File format -TIFF, 6.0 uncompressed

-TIFF, 6.0 with LZW 

compression

-JP2 (JPEG 2000 Part 1), 

lossless and lossy

-JPEG

-TIFF, 6.0 uncompressed

-TIFF, 6.0 with LZW 

compression

-JP2 (JPEG 2000 Part 1) 

lossless and lossy

-JPEG

-TIFF, 6.0 uncompressed

-TIFF, 6.0 with LZW 

compression

-TIFF with JPEG compression

-JP2 (JPEG 2000 Part 1), 

lossless and lossy

-JPEG 

-PDF/A, PDF 1.7

Color space eciRGBv2 eciRGBv2, 

Adobe RGB (1998)

sRGB IEC61966-2.1

Bit depth 16 (8) 8 8

Up to L* 5 L* 20 L* 30

White balance, 

∆E(ab)* 

∆E(ab)*  ≤ 3 ∆E(ab)*  ≤ 3 ∆E(ab)*  ≤ 5

Tone reproduction, 

∆L*

∆L* ≤ 2 ∆L* ≤ 2 ∆L* ≤ 4

Gain modulation in 

the highlights,

L* 95 - L* 85

80% - 110% 80% - 110% 80% - 110%
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Preservation Imaging Metamorfoze

• Wat doen we?

• Waarom doen we dat?

• Hoe doen we dat?
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& ISO 19264-1



Pratical updates version 2.0

Technical targets. 

The use of old and new worflows.
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Pratical updates version 2.0

Technical targets. 

The use of old and new worflows.
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Monday

Daily 

inspection

Tuesday

Daily 

inspection

Wednesday

Daily 

inspection

Thursday

Daily 

inspection

Friday

Daily 

inspection

Daily work flow Preservation Imaging Metamorfoze

Sample survey

Sample survey

Delta C, Delta L, Gain Modulation,

Noise, artefacts
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inspection

Tuesday

Daily 

inspection

Wednesday

Daily 

inspection

Thursday

Daily 

inspection

Friday

Daily 

inspection

Daily work flow Preservation Imaging Metamorfoze

Sample survey

Sample survey

Delta C, Delta L, Gain Modulation,

Noise, artefacts

We want to have good images of the originals!



















































White balance 



Correct ExposureWhite balance 



Gain Modulation       Correct ExposureWhite balance 



Correct Exposure Gain Modulation

Gain Modulation       Correct ExposureWhite balance 



Correct Exposure Gain Modulation

Uniform illuminationNoise       Color Accuracy                  

Gain Modulation       Correct ExposureWhite balance 



Correct Exposure Gain Modulation
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Correct Exposure Gain Modulation

Uniform illuminationNoise       Color Accuracy                  

MTF10 MTF50

PPI (claimed – obtained) Sharpening PPI (resolved)
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Correct Exposure Gain Modulation

Uniform illuminationNoise       Color Accuracy                  

MTF10 MTF50

PPI (claimed – obtained) Sharpening PPI (resolved)

Geometric DistortionColor misregistration

Gain Modulation       Correct ExposureWhite balance 



Correct Exposure Gain Modulation

Uniform illuminationNoise       Color Accuracy                  

Gain Modulation       Correct ExposureWhite balance 



Low-contrast

Gamma 1.4 - 2

High-contrast

Gamma 2.5 – 3.5

Bitonal

Gamma infinite

Start in 2005
Microfilms 35 mm. Tonal capture very poor. Lp/mm around 150. 



Loss of information



Loss of information



Loss of information



Loss of information



Loss of information



Analog knowledge
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Analog knowledge



2007



Gain Modulation

Correct exposure ΔL* ≤ 2.

Reference value between the two used patches is 10 L* values.

ΔL* 10, Gain Modulation is: 10/10 = 1. 100%.
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Gain Modulation

Correct exposure ΔL* ≤ 2.

Reference value between the two used patches is 10 L* values.

ΔL* 10, Gain Modulation is: 10/10 = 1. 100%.

ΔL* 8, Gain Modulation is: 8/10 = 0,8. 80%.

ΔL* 6, Gain Modulation is: 6/10 = 0,6. 60%.

ΔL* 12, Gain Modulation is: 12/10 = 1,2. 120%.

ΔL* 14, Gain Modulation is: 14/10 = 1,4. 140%.

Tolerances gain modulation in the high lights.

All quality levels Metamorfoze: 80% - 110%

Tolerances gain modulation in all the other patches.

All quality levels Metamorfoze: 60% - 140%



Gain Modulation 95%



Gain Modulation 25%
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Light 

Metamorfoze

Extra light

File format

Color space

Bit depth

Up to L* 5 L* 20 L* 30

White balance, 

∆E(ab)* 

∆E(ab)*  ≤ 3 ∆E(ab)*  ≤ 3 ∆E(ab)*  ≤ 5

Tone reproduction, 

∆L*

∆L* ≤ 2 ∆L* ≤ 2 ∆L* ≤ 4

Gain modulation in 

the highlights,

L* 95 - L* 85

80% - 110% 80% - 110% 80% - 110%



Gain modulation in the highlights worldwide
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Technical updates version 2.0

In version 2.0 the noise level is measured in L* values.

Version 2.0 tolerances noise ≤ 1,6 L* values.

Version 1.0 tolerances noise ≤ 4 in 8 bit pixelvalues. 

In version 2.0 the tolerance level for the required MTF50 performance 

is changed from 50% in 45%.

Version 2.0 tolerances MTF50: ≥ 45% of the minimum required 

lp/mm at MTF10. ( 300 ppi, ≥ 2,25 lp/mm).

Version 1.0 tolerances MTF50: ≥ 50% of the minimum required 

lp/mm at MTF10. ( 300 ppi, ≥ 2,50 lp/mm).

In version 2.0 sharpening is allowed.

In version 1.0 sharpening is not allowed.



Technical updates version 2.0

It is mandatory to use L*a*b* reference files. 

These ref files  has to be replaced every two years.



Technical updates version 2.0

Technical targets. 

The use of different validation targets.



Technical updates version 2.0

Use of file formats. 

-TIFF 6.0 uncompressed, 

-TIFF with LZW compression, 

-TIFF with JPG compression, 

-JP2 (JPG2000 Part 1) lossless and lossy,

-JPEG,

-PDF/A,

-PDF/1.7.

Use of color spaces

-eciRGBv2

-Adobe RGB (1998)

-sRGB IEC61966-2.1



Pratical updates version 2.0



Pratical updates version 2.0

Technical targets. 

The use of old and new worflows.
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Pratical updates version 2.0

Technical targets. 

The use of old and new worflows.



Pratical updates version 2.0

Technical targets. 

New workflow Metamorfoze Extra Light. 



Metamorfoze Extra Light

Sheetfed scanners A3. 

Starting point 10 years ago with different projects. 





Advice version 2.0

Check image center and more



Metamorfoze Version 2.0 - Advice
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Metamorfoze Version 2.0 - Advice



CET357



A new target



Step 1

Tonal calibration & color calibration 

in a copy stand according to 

Metamorfoze Full or ISO 19264-1 Level A



Step 2

Use your calibrated system 

(camera & light source)

with CET 357 for photographing spatial 

objects.

Systematic approach



A new target
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A new target



One key light
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OECF correction



CET 357 Images



  CET 357 Project: As it Is.
      A structured method for the objective capture of three dimensional objects.

 

  

  Objective capture with a calibrated camera according to 

  Metamorfoze Full and ISO 19264-1 Level A. That means:

  -What you see is what you get

  -No visual loss of information

  -No post-proccessing 

  -The image performance is repeatable, predictable

  It also brings back the craftmanship of the photographer. 

  The light has to be good.



  CET 357 Project: As it Is.
      A structured method for the objective capture of three dimensional objects.

 

  

  Objective capture with a calibrated camera according to 

  Metamorfoze Full and ISO 19264-1 Level A. That means:

  -What you see is what you get

  -No visual loss of information

  -No post-proccessing 

  -The image performance is repeatable, predictable

  It also brings back the craftmanship of the photographer. 

  The light has to be good.

                       Questions?
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