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Instruction manual for photographing 2D objects
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Introduction

The Rijksmuseum'’s collection comprises approximately 8.000 paintings and 750.000 works on paper. It is
our concern that all two-dimensional works are digitized in a correct manner.

It is considered vitally important that the museum maintains high standards of quality in every respect
and this manual is intended to contribute to this.

The manual concerns photography of two-dimensional objects; works of art on paper and paintings. Only
those aspects that determine the measurable quality of a photograph are taken into consideration here.
The photography of painting brings other aspects into play as well; these we shall address in an
additional chapter.

Various types of software will be discussed; some of these are freely available online.

In the final chapter we discuss briefly the backgrounds of materials used and motivate reasons for our
decisions.

We made grateful use of manuals written in the past for the Rijksmuseum by Scott Geffert, as well as
data from’ Metamorfoze Preservation Imaging Guidelines' by Hans van Dormolen.

This manual is intended first and foremost for the Rijksmuseum's photographers, so as to ensure that all
photography at the Rijksmuseum may conform to our standards of quality.

However, as it pertains to all aspects of photographing two-dimensional objects it could also be a useful
document for other photographers of cultural heritage.

We welcome any remarks or suggestions. Relevant and/or necessary additions will be included in future
versions.

Carola van Wijk (c.van.wijk@rijksmuseum.nl)

Henni van Beek (h.van.beek@rijksmuseum.nl)

Staff Photographers, Image Department, Rijksmuseum, Amsterdam



Photography of 2D objects with Hasselblad and Phocus 2.8.1

To make a good color profile, start from the following position:

Works on paper are photographed from above on a reproduction table.

The camera should be set at an average height; allowing for an object of A2 size approximately.

In order to photograph a painting, position the camera in front of the canvas at approximately 2 meters
distance. In our situation (depending on which type of camera/lens is in use) this would equal a sampling
rate of 300 ppi. Sampling rate is the number of pixels per inch. In this manual we shall not speak of
resolution, since that word allows multiple interpretations and could lead to confusion.

The ColorChecker Digital SG Target is placed on an evenly grey background (lab value 50), or is positioned
directly against the painting to be photographed.

Phocus:

Configure the following starting position in the toolset
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Capture tab:

- Exposure: EV=0, all other parameters 0

- Reproduction: Working space: Hasselblad L* RGB
Input profile: Factory
Reproduction mode activated

- Curves: Default

- Scene calibration and sharpness: off

Export tab:

Create output preset: for calibration

-File Format: TIFF-16

-PPI: 300

-Dimensions: Full Size

-Output profile: Source

(Preset ‘for calibration' needs to be created and stored only once.)

~ OO Output Presets

e o File Format: [ TIFF-16 2]

DNG

for calibration

for callibration 2

JPEG Fast Preview PPI: 300

JPEG Full Size

JPEG Medium Size Dimensions: | Full Size ﬂ
Layers PSD

tif16bit-ecirgbv2
TIFF

TIFF 4x5 . =
TIFF CMYK Output Profile: | Source 23]
TIFF Grayscale M Show all profiles
TIFF-16

1+1_‘*’ ~| a | (" Cancel ) ( OK )

Make sure the area to be photographed is lighted evenly.

At the Rijksmuseum we use Broncolor lightbars.

Take a picture and neutralize it on G5.

Light the card to the extent that E5 = pixel value 246 (RGB output).

To achieve this, EV adjustment may be required; maximum deviation +/- 0.09
In case larger steps are needed, adjust the flash generator.
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Scene calibration:

1. Do not apply for the photography of paintings.
2. For works on paper it can prove useful in certain cases.

This requires a purely white and clean surface on the shooting table. It should exceed the area to be
photographed in size. First of all, lighting must be even. To check this, the reflected light in all corners and
the center can be measured in Phocus. Preferably, differences in measurement should not be larger than
8 pixel values. In order to reduce such differences, scene calibration can be applied, but is not strictly
necessary. Reducing these differences will be needed, however, if the Munsell Linear Gray Scale Target is
placed at one of the edges; otherwise the required values of this target will be harder to achieve.

After applying a scene calibration, verify whether differences in pixel value have indeed been reduced.

Note: a scene calibration is only applicable for the distance of a specific camera position. Every change in
position will require a new scene calibration.

Creating a Scene Calibration:

Take a picture of the clean white surface, frame-filling and slightly unfocused.
Click 'Create..!, name and save.

W [ Scene Calibration v U

scene Create...

% Remove cast & Equalize intensity

Export the image file together with the 'for calibration’ settings and quit Phocus.



Camera profiling software: basiccolor input 3.5.1

- Open basiccolor input

- Select Target image

- Open Reference with the ColorChecker Digital SG File

- Select: reflective > GretagMacbeth > Digital Color Checker SG > Digital Colorchecker SG
spectral.txt

rA 7 Reference Selection
Ll

reflective Agfa Color Checker Digital ColorChecker SG colorimetric.
:5 transmissive CMP Color Checker DC Digital ColorChecker SG spectral.txt
; Fuji Digital Color Checker SG
'i CretagMacbeth
9 HutchColor
c ISA

Kodak

) Monaco
f SpotColor
il baslCColor
’II colorXact
i
)
|
4
i
1
-! Install New ...
st s

Profile name

Quick Guide: Image  1918-173A_060.tif [ Select Filename [5x_105msexp_0.45gamma_darkroo

B BE R’ Q

Reference cker SG spectral.txt | Select

1) Select Target Image Extension [jcc

2) Select Reference File
Please make sure that
manufacturing date or serial No.
of your target match reference.

3) Position Grid

Position the grid over your
target image and align the
grid with the target patches.
You can chose 4 or 9 handles
for aligning the grid.

4) Multi-Target-Profiling
If you want to create 1 profile
from several targets or several
profiles (e.g. camera bracketing)
click “+" to add additional jobs
and repeat steps 1) thru 3).

5) Profil Creation

Before starting the profile creation
enter the desired parameters.
Start profile creation by

clicking "Create ICC profile(s)".
The ICC-profiles will be stored

in the profiles folder of your OS.

- Name your profile, including data concerning photograph, camera objective and date.

- llluminant = D50
- Observer 2 gr
- Create icc profile

alh] Combine targets | Create ICC profile(s)

Basic

| Keep camera gray.
| Add absolute white
Spectral conversion

lluminant CIE_DSO [ »

Observer [ 2°



Checking neutrals

- Open Phocus
- Activate the image of the ColorChecker Digital SG
- Set Qutput to the profile in use: tif16bit-eciRGBv2

KRO6 QuipuEresets
Preset. . File Format: | TIFF-16 )
DNG
for calibration
for callibration 2
JPEG Fast Preview PPI: 300
JPEG Full Size
JPEG Medium Size Dimensions: | Full Size 49
Layers PSD

tif16bit-ecirgbv2

TIFF

TIFF 4x5 ;
s | e =
TIFF CMYK Output Profile: | eciRGB v2 2]
TIFF Grayscale 8 Show all profiles
TIFF-16
.E' @ ( Cancel ) GOk
4

w [ Output Preview

Preset: M!EEWEFWE ‘

Dimensions: 69.2 x51.9 ! ‘

Size: 287 MB

- Load the profile in Reproduction

w & Reproduction > o

Working Space: Hasselblad L' RGE s

Input Profile: " SK= =12=17= mmiLicc

U Reproduction mode

- Activate Reproduction mode

- Check neutrals using the Metamorfoze lighting chart. After adjustments of the curve, all measured
values must be in accord with given tolerances; those values circled in the chart (p. 9) are ideal values.
In case of deviation from these, try to aim for consistency, so that all values deviate more or less
equally.

Generally speaking, under-exposure is preferable to over-exposure.

- Circled values in the chart are preferred pixel values, with RGB it is best to choose the pixel values for
green. The two other values in the chart indicate maximum deviations.
- Values measured on the ColorChecker Digital SG can be adjusted on the curve if need be.
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- Save the curve using the name of your color profile, adding an indication of the distance.



Metamorfoze lighting chart neutrals ColorChecker Digitial SG

8 BIT 8 BIT 8BIT 8 BIT
PIXELWAARDE  PIXELWAARDE PIXELWAARDE  PIXELWAARDE
eCIRGBV2 ADOBE RGB eCIRGBV2 ADOBE RGB
(1998) (1998)
E5 98,52 251 251 K7 47,60 121 112
96,52 245 45,60 108
94,52 241 239 43,60 111 103
16 91,02 232 228 66 42,15 107 99
89,02 Q2D 223 40,15 95
87,02 222 217 38,15 97 %
F5 81,43 208 201 15 37,27 95 88
79,43 195 35,27 84
77,43 197 190 33,27 85 79
16 77,16 197 189 Fé 32,68 83 78
75,16 184 30,68 74
73,16 187 178 28,68 73 69
Ké 72,76 186 177 kg 22,31 57 56
70,76 172 20,31 G 52
68,76 175 166 18,31 47 48
G5 67,06 171 162 15 17,95 46 48
65,06 156 15,95 G 44
63,06 161 151 13,95 36 40
H6 62,28 159 149 E62 8,75 2 31
60,28 G 144 6,75 D) 28
58,28 149 139 475 12 23
Hs 51,72 132 122
49,72 G 118

47,72 122 113




Focal points regarding the reproduction of paintings

- Take care that the painting in question is lighted evenly.

- For a capture of the ColorChecker Digital SG in order to create a profile, position the
camera at 2 meters distance from the canvas.

- In case of a larger or smaller distance between camera and painting, readjustment of curve and/or

lighting may be required. Check the chart capture via deltae. If necessary, create a new color profile.

- Do not apply scene calibration
- Posttest of the sampling rate:

For this purpose a ruler is photographed together with the painting out of its frame. Front as well as
backside. This also applies when photographing a painting in parts (see page 20).

Place the ruler next to the painting at the same distance from the camera. This way it is always possible

to calculate the sampling rate after the fact. Qutput sampling rate is 300 ppi.
The Munsell Gray Scale is of little use here, since with the photography of paintings it is virtually
impossible to contain all values within this chart's tolerance levels.



Verifying ColorChecker Digital SG with Deltae

- Go to deltae, register and log in

- Check your target in deltae: via upload

oy
€ ) @ deltae/upload ‘

¢ ] (8- coogle LYRAT-IE 2 -]

Meest bezocht ~ [} Aan de slag Laatste nieuws = | Beeldbank - Defa... & MediaBin || Intranet - Startpa... | O] Carola van Wijk —...

_ L ‘The new image quality platform’ Hello ¢ van wijk

Upload Target Images

Upload a file

Need help?

Check which targets we support here, and how to best position the targets in the images here. Please report problems, feedback and questions through
the feedback button in the menu.

©2012- 2014 Picturae  Terms & Conditions  Colophon 4 users online

- Click on the green field to go to a new window containing detailed information, alongside profiles that
can be downloaded.

& Firefox Bestand _Bewerken Beeld Geschiedenis Blacwijzers txtra_ Venster Help M2 4 49 wodss Q

4
| (@ Taeda=
= e e
N -E “The new image quality platform’ Heto cvamwik
osd Seane

Targets Scan “Job_0075.tif'

Spatial Accuracy de B

sooo

- One should be aware that actual results will not be identical to Metamorfoze Preservation Imaging
Guidelines. Neutrals, for instance, need to be checked extensively, the darkest patches in particular.


https://picturae.com/nl/digitaliseren/deltae

& Firefox _Bestand _Bewerken Seeld_Geschiedenls _Bladwizers _bxtra_Venster_Help M2 b 48 wo9d6 Q
OO0 6 comamenn -t x B . LT

(€] 8 derae

] Mere b e = () rbhark e

¢ (@ ot Yo s al=

lorchecker IR

0 SYER SEE TRk e

- Changing the camera’s position in relation to the object, will again require verification of lighting
positions and curve. This can be done with the ColorChecker Digital SG or (if works on paper are the
object) the Munsell Linear Gray Scale. Adjust the curve if necessary. Small adjustments with the EV
parameter (+/- 0.09 maximum) and larger ones on the flash generator.

- Every change in distance between camera and object will require a

new checking of neutrals and consultation of Deltae to verify if
settings are still in accordance with standards. If this is not the

case despite curve adjustments, you will need to create a new color profile
and curve.



Verifying Colorchecker Digital SG with iQ analyzer 5.2.17

Check the file in the iQ Color analyzer, concerning delta E

Ensure that you have a good picture (16 bit tiff) of the ColorChecker Digital SG test chart against a

middle grey background.

Tab color

Chart layout: ColorCheckerSG.chart
Reference data: ColorCheckerSG.ref
Detection : Automatic Mode

(T Vita [N O Cr B e-ouion Srading | Dstorion Fistogrm!

TE230_ColorCheckerSG.chart  |'§

R

TE230_ColorCheckerSG.cref |4

Digitid CoarOhizk

ol
-

Automatic Mode | & . .

[T11
HEE
~I&

Files in Queue |5



- Color tab

Activate 'Advanced' button at the bottom of the left column
Advanced settings:

Color Difference Formula: CIE1976

Chromatic adaptation: Bradford

White point: Profile

TE230_ColorCheckerSG.chart

TE230_ColorCheckerSG.cref

Automatic Mode |5

i

=
Reference Data Editor
|
Write cref File from Data
-




- Meta tab

Color space: Embedded Profile

ROO
[ (et SR O I osolion Shacing | Distorion Histogram|

e

TE230_ColorCheckerSG.chart - - !

TE230_ColorCheckerSG.cref

LayoutFile
Image File e

Embedded Profile
Automatic Mode | &

Start

Reference Data Editor
Aiiancs] Write cref File from Data

Image




- Color tab again
Load image via +, then click 'Start’".

delta e results:

AN N

[ ets S OG- B ey Sty Disioion siogn]

TE230_ColorCheckerSG.cret |

None of the boxes may contain values above 10, read average values.

delta e, the value for 'all' must not be larger than 4.

Image‘ ' EXIF i BXIF | ‘ / \ AL | AC | MM VN set| VN mziVN w  Profile |

RG] (s
------ O N -

(N O 0 T O
sbacte o _.

This chart enables a reading of Delta E All: shows the difference between the measured file and its
reference file, concerning L, Cand H.

Delta L stands for luminance or luminosity

Delta C stands for chroma or saturation

Delta H stands for hue
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Select Delta L (bottom left) and Visual Comparison (bottom right) for a readout of neutrals:

Image (left) vs. Reference (right) - Delta L*

i
t 06 g

delta L = /Metamorfoze/M-RP-P-724-00.tif B Visual Comparison — Viewing Condition Set 1

Values of individual neutrals should all be between -2 and +2.

17



The Munsell Linear Gray Scale

B o = 70 7 w0 05 % 9 5
: +
sththt bl ™

This chart is used as object level target for photographing works on paper. For the background we use
middle grey.

It is minimally required that patches with values 95 to 50 fit into the image. The ruler should be

photographed as well. If parts of other objects will thus be included in the image, these can be covered
with an appropriate type of mounting board or cardboard.

L* values are indicated on this chart. The figure below also shows pixel values and their tolerances for
the current color space (eciRGBv2).

75 85 20 25
W 196 § 209 § 222 § 235 § 247
B191 §2048217 230 8242
Bis6 ] 1994212 224 ] 237

| mm

G
[ +
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>
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o
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@
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For measurements to be consistent the chart should be placed horizontally, at the bottom of the image
range, from black to white.

1. Portrait style:

‘\/// VA

/I, TN T T L I THNT VO COL .,
wes
il
N
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2. Landscape style:

i

Note: background is a middle grey sheet of cardboard or mounting board.

Deviations on the chart must not be more than +/- 2 L* or 5 pixel values.
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Photographing a painting in parts
Requisites:

- 3 small tripods

- A4 size white paper

- Laser rangefinder

- Laser pen, mirror, screw thread
- Measuring tape

- Level, digital level

Determining image resolution:

Suppose that a painting is to be captured at 400 ppi. Check the width in pixels of the camera's
sensor, let's say this is 6000. Dividing 6000 by 400 gives you the width in inches, in this case 15".
Metric conversion: 15" x 2,54 = 38 cm. This is the required width for 400 ppi. If you take care to

have these 38 cm. in the frame - aim at a ruler - you will be able to measure the working distance.

Required overlap:
Based on a minimally required 25% overlap of separate photographs, the horizontal movement
necessary between captures will be: 0.75 x 38 = 28.5 cm.

Instructions:
Place two of the tripods at the required distance from the painting using the rangefinder.
Required distance is the camera's distance. This distance is defined by the number of parts in which the

painting is to be photographed. With the equipment used by us, the distance is approximately 2 meters.

painting

20



Attach the laser pen horizontally to the third tripod.
Aim the laser pen at the two other tripods, so that they are aligned with the laser beam.

painting

|
| -

—_— —

The first tripod can now be removed. Move the second tripod until it's no longer in front of the painting,
but still aligned with the laser beam.

painting

\T >|a_sgrpen
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Subsequently:

In case the painting is not completely vertical, measure the vertical angle with the digital level. Set the
camera at the same vertical angle. Position the camera in front of the painting.

Attach a mirror to the side of the camera, on the same side as the laser pen. Adjust the laser

pen's height if necessary. Its beam should be aimed at the mirror's center. Punch a hole in the

sheet of white paper and thus attach it to the laser pen. Make a panning movement with the

camera, in such a way that the reflected laser beam falls on the sheet of paper in the same

vertical line as the original laser point. This is a guarantee for accuracy.

Start top left with the first capture. It is now possible to calculate how large a part of the painting is in
the picture. Since the separate parts will be stitched together, 25% overlap is needed. Now you can
calculate how far the tripod will have to be moved for the next capture. Make sure the camera remains

positioned correctly: aim the laser at the same point in the mirror and repeat the action described above.

Take care that the camera is in focus at the first capture; if procedures are followed correctly no further
adjustments will be required.

Repeat all actions until the top section of the painting has been captured.
If it applies, the next (lower) section is to be photographed the same way. Do keep in mind that after
lowering the tripod, the camera must be positioned in the same angle as before.

If the painting's position is not completely vertical, then for the second (horizontal) section and any
following after it, all actions described above will have to be repeated from the start, with the
exception that the camera's focus cannot be readjusted. Check that you stay in focus. If this is not the
case, something else went wrong in the procedures.

22



Save and store:

When photographing paintings in parts, a required addition to the metadata is an indication, in the
'description’ field, of which part of the painting is depicted in the image in question.

The figure below, for example, represents a painting photographed in 16 parts.
More parts would mean more numbers and characters.

In the metadata 'description’ field: first picture (top left) = 'part 1A', next picture = 'part 1B, etc.

1A 1B 1C 1D
2A 2B 2C 2D
3A 3B 3C 3D
LA 4B 4C 4D

Note: pages 33 - 39 contain a detailed explanation of PTGui software and how it can be used for stitching
separately photographed parts of a painting together.
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Monitor (Eizo) profiling
Software:
colornavigator 6

- (Create target

.00 ColorNavigator 6

Adjust...

TP = |
20cd 5500K LStar 3lack M Y Validate...

Advanced v

Help v

==
Create a new target... Delete...

E——
Preferences...

-enter manually

N0 ColorNavigator 6

Cancel

24



Gamut: monitor native

.00 ColorNavigator 6

tor native

- Brightness: 120
- White point: 5000 K

enn ColorNavigator 6

Select the brightness and white balance (white point) of the monitor.
Default settings are 80 cd/m2 and 6500 K.

Brightness

60
120 cd/m2

[T] Extend the target brightness range

White point

4000
5000 K

9300

10000

Coordinate

25



Default black level is off

nimum)

- L*
- Priority standard

Priority

Cancel

ColorNavigator 6

ColorNavigator 6

B
Load a LUT file |

26



- Add the correct date to the new target and save:
HD > Library > Colorsync > Profiles > Displays.

8 0.0 ColorNavigator 6

ColorEdge CG243W(04472112)

Adjust...
Validate...

Brightness : 120 cd/m2
& 120cd 5000K LStar

@ 11-12-14-120cd 5500K LStar

Black level : Minimum

White point : 5000 K [ Advanced = |
onepy |

Photography GammaR : L™
Printing G: Lo
Web design B: L*

Priority : Standard

Time since last adjustment : 0 hour(s)

Adjustment date : 2015-01-14 10:53

Create a new target... Delete... Detaill...

Preferences...
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Targets, background and sampling rate

(Various types of software use different names for this test chart; we use X-Rite's most recent version.)
Targets should always be treated with care; leave no fingerprints and do not damage or remove the
coating.

Targets:

ColorChecker Digital SG

colorchecker

=k A .. B
e xrite

The ColorChecker Digital SG is the main tool for the creation of a photograph.
The ColorChecker Digital SG is used to create color profiles.

The inclusion of a ruler on the chart enables a calculation of the sampling rate.
Do note that the ruler misses a millimeter in the first centimeter.

Various types of software make use of this chart to provide information about neutrals (gray values) as
well as color.

The chart is of less use for the measurement of gain modulation, because distances between the grey
boxes are chosen rather randomly

28



For readings of the ColorChecker Digital SG, two software packages are recommended:
iQ analyzer
Gives you the possibility to draw conclusions from the results of the chart measurement quite simply,
provided you have some knowledge of tolerances.
Allows evaluation of delta E, H, C and L.
Shows the average values for neutrals.
DeltaE

Software developed by Picturae, freely available online.

The advantage of Deltae is that various targets in one file can be measured at the same time.
It has a clear interface and is user-friendly.

Furthermore, the claimed sampling rate can be read in Deltae, which is not possible with iQ analyzer.

Almost every type of target gets a complete readout, as opposed to iQ analyzer, which cannot interpret
image resolution and sampling efficiency.

Deltae does have an additional advantage: it enables the creation of color profiles without extra
software.

29



Slanted edge QA-62
A target by means of which both the claimed and the obtained sampling rate can be read.

+ o+

+ SCANNER SFR & OEC #2 -+

APPLIED ® _— 1653 East Main Street

== Rochester, NY 14609 USA
IMAGE ==, Voice' (585] 482-0300
=== Fox (585) 288-5989

Inc —— ——— www appliedimage com

© 2003,2005, APPLIED IMAGE, Inc., All Rights Reserved Rev. 1.02

PN QA-62-SFR-P-RP

To measure the horizontal and vertical sampling rate the Rijksmuseum uses the software

program called IM Check.

In Deltae, the sampling rate can be measured, but only in average values, whereas it is preferable that
horizontal and vertical values are measured separately.

Note: for the results of your measurements to be accurate, take care that the target is placed upright in

the frame.
Set the 'straighten’ parameter in Phocus to 0.

W [ Crop & Orientation
Constrain: m—T Mask: :

Straighten: ee— m——

=y
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Munsell Linear Gray Scale

5 o L 7 s 80 o5 % 9 CFe.
+

mm
wodstobtndapsdbstmbu bl

3
3
:
:
i

2o
g

o
=0

We use this as object level target for works on paper; it is photographed alongside every such object.

Good points are:

- Grays are neutral and L*-based.

- Patches have incremental values of 5 L*. This allows for readings of gain modulation.
This is the chart's linear aspect.

- The darkest patch has a value of L 5, whereas the ColorChecker Digital SG does
not get darker than L 7. Neither is the ColorChecker Digital SG linear.

- This is the first gray scale chart on the market with such a large gamut.

We recommend a detailed reading of the ‘Metamorfoze Preservation Imaging Guidelines’.

Many concepts used in this manual are explained comprehensively there and Metamorfoze tolerances
are also mentioned. A pdf containing these guidelines is freely available on the their website.
Metamorfoze

31


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

Background

Prints and drawings are, more often than not, on white paper and usually mounted on white or light-
colored materials, so there tends be a lot of white in the photograph, for which reason we have chosen
to use a neutrally gray background instead of black. Most profiles give better results on gray than on
black. This rule applies less to paintings.

Sampling rate

1) Claimed sampling rate
2) Obtained sampling rate

The difference is:

Claimed sampling rate predicts the number of pixels to be expected theoretically under optimal
conditions, but tells nothing about the quality of actual results. Obtained sampling rate does relate to
results, including focus and quality of the camera’s lens.

If obtained and claimed sampling rate are identical, this is called a sampling efficiency of 100%.

At the Rijksmuseum we have decided not to work with obtained sampling rate.

We have no wish to limit ourselves in terms of printing sizes, therefore photography in one fixed
sampling rate will not suffice. Apart from that, greater detail that can result from greater proximity to the
object, is an important argument.

We assume that our photographers focus well and we have chosen to work with large files which allow
for greater detail. Our pilot-project has shown that focusing with the aid of life view results in a sampling
efficiency of 85% or more, especially when using the Hasselblad 120 1l mm.

Determining the sampling rate (claimed, not obtained):

Use the ruler on the Munsell Linear Gray Scale Target.

Open your file in Photoshop, select the ruler tool. Take care that measuring units are set to 'centimeters'
in Preferences.

Measure the ruler's length in the photograph. Let's suppose that it is 30 cm; now divide that by 15 (actual
length of the Munsell ruler) = 2. Multiply this figure by the image resolution (for example, 300 ppi). The
outcome of this being that the claimed sampling rate is 600 ppi.

(30:15) x 300 (image resolution) = 600 ppi.

Measured size divided by known size times image resolution equals claimed sampling rate.
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Stitching a painting with PTGui

PTGui is software used for stitching photographs together to create panoramic images, but which can be
used in such a way that partial images of two-dimensional objects, such as paintings, can be stitched
together.

Step 1

Start the application and 'Load images...".

Now it is a matter of setting the parameters to fool the software.

Enter values for Focal length that are much higher than the actual distance. The software will not be able
to tell the difference between a sideways movement and a pan - which it expects. For this reason the
'‘Automatic’ box should not be activated.

Focal length can easily be set at 1,000,000 mm,, as in the example below.

| ™6 Untitled * — PTGui Pro registered to Rijksmuseum de
i N —
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:f Project Assistant | Source Images

7 -

1. Load images...

Camera

] Automatic (use EXIF data from camera, if available)

Lens type: [ Rectilinear (normal lens) | & !

Focal length: 1e+06 mm Focal length multiplier:

2. Align images...

3. Create panorama...

Step 2

Here there's a choice between an easy and advanced section of the manual.

Step 2a

Choose 'Align images... and wait until PTGui is ready. How long this will take depends on the number and
size of the partial images.

Bdadd [ P LA B FOR T

wmera, if available)

ans) v e~ z
Please wait...

Focal length multumi Analyzing image 1, 2, 3,4, 5,6, 7, 8,9, 10, 11 and 12 (of 12)
|~

C )
(_ Cancel ) 4
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When this is done, a new window will appear: the Panorama Editor, allowing for adjustments.

In our example, the entire panorama tends to sag towards the bottom right. Press the 123" button to
start Numerical Transform; 'Roll' can be used for corrections. Each time the command 'Apply’ is given,
your correction will be executed anew. Image quality is not affected by such corrections.

Panorama Editor

E wE+ ES«:»@QGQ - @
Edit Panorama | ~—

o 9
RO NN ical Transf
M Shift the entire panorama by: (_Apply )

Pitch: 0

Roll: 0,1

0,0068° x 0,0033° Rectilinear Move panorama with the mouse, hold down Ctrl to rotate 7

Broadly speaking, this stitch appears to be OK. There is the possibility that a number of your partial
images are orphaned, which is to say they didn't find a place during the automatic alignment. Part(s) of
the picture will be missing in the Panorama Editor. You will be notified if this happens.

At any rate we recommend checking the control points generated by the software.

In the next step.

Choice

Easy:

- if the object is completely visible in the Panorama Editor, go to step 3: Create panorama...

- Advanced:

- if partial images are lacking in the Panorama Editor, they are orphaned and you will need to add
control points.

- if you choose to check whether all overlapping pictures have control points.
In both cases, proceed with step 2b.

Step 2b

Often there are either no control points to be found between pairs of overlapping pictures, or all control
points are in a cluster.
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Go back to the main window and select the Control points tab.

2l lé)
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Project Assistant Source Images | Control Points Exposure / HDR Preview Create Panorama

Provide control points (matching points on two overlapping pictures). As a rule of thumb, provide at least three control points for each pair of overlapping images. It's
easy: simply click on matching points on both images.

Zoom: | Fit : Preview exposure: .4 EV 0
Index > Left coord Right coord Type Distance
(4734, 5160) (135, 5250) Normal 1,57714

(5568, 6126) (974, 6220} Normal 3,72418
(4914, 5422) (316, 5513) Normal 0,211752
(4814, 5306) (215, 5396) Normal 1,55178
(5070, 5618) (473,5710) Normal 1,09108

In this example we see that all control points are indeed clustered. To look at other picture pairs, use the
red arrows, bottom left. This sequence is of a horizontal row, but vertical picture pairs can be viewed this
way too. In this case that would be, for example, images 0 and 6, 1and 7, etc.
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Step 2c
Adding control points

Click on one of the pictures and matching control point 8 will appear.

trol points (matching points on two overlapping pictures). As a rule of thumb, provide at least three control point:
¢ click on matching points on both images.

Add more points, spread equally across the field.

In case no control points can be found between a pair of overlapping pictures, add 2 points at correct
positions in both images. Usually the software cannot detect the first 2 points. All following points will
get a match. Then delete the first 2 points you made, since they were inaccurate.

That would be points 0 and 1, in the figure below.
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[ YO 7
Zoom: | Fit v Preview exposure:

) EV O

ndex > Left coord et coord
0 (4990, 2887)
(4870, 6363)
(5611, 7598) , 7554)
(5337, 7026) (708, 6982)

|3
| . - :4 (4908, 1345) (289, 1284)
L

Normal

Type
Normal
Normal
Normal
Normal

i

Distance

Select Control Points > Generate Control Points... for the software to generate additional points.

Step 2d

Return to the Project Assistant. Here you are notified that control points have been modified, requiring

that the project be optimized. Click 'optimize".

0606 Untitled * - PTGui Pro registered to Rijksmuseum depot Lelystad
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-~
Project Assistant )curce Images Control Points Exposure / HDR

Camera / lens parameters

"] Automatic (use EXIF data from camera, if available)

Lens type: Rectilinear (normal lens) ?]

Focal length: 1e+06 mm  Focal length multiplier: |1 X

(" 2.Align images... )

Control points or other settings have been modified and this may have affected alignment of the images. You sho

the images such that the control points match as closely as possible.

( Advanced >> )

)
c

ptimize theJproject first. The optimizer will align
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A new window will appear, with an evaluation:

- @@ Optimizer Results

i The optimizer has optimized your panorama and returned th .
all the following results: e optin

Average control point distance: 2,409393
Minimum control point distance: 0,100117
Maximum control point distance: 15,216711
(measured in source image pixels)

This is good.

FoV=0,001487, a=0,002476, b=-0,008018, c=0,007366
d=0,000000, e=0,000000

Do you want to accept the changes made by the optimizer?
e N ™y
( Cancel ) (~ OK )

i

Click 'OK'.

Another option is: select Control Points > Delete Worst Control Points. This will remove all statistically bad
points. Not necessarily points with bad scores, but those located outside the image, that deform things
unnecessarily.

Having set and optimized all the required control points, brings you to the final step.
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Step 3

Create panorama

Return to the Project Assistant tab, select '3. Create Panorama...
Settings

- Set optimum size..: Maximum size (no loss of detail). Always choose maximum!!

- File format: TIFF is preferable. Files larger than 2 GB cannot be stored as TIFF (in some cases 4 GB is
the maximum size). In which case PSB is an option - Photoshop Big, quite similar to TIFF.

- Settings: 16 bits, no compression, no alpha (preferably).

- Layers: optional. File size will increase significantly, without any clear advantages.

- Output file: Choose a name and location to store your project. These can always be altered later.

- Make sure your hard disk has sufficient (= more than plenty) storage capacity, or use an external hard
disk if need be; in which case, go to Preferences > Folders & Files > Temporary Folders to ensure that
its storage capacity gets used.

OO M-SK-C-374-03 Panorama * - PTGui Pro registered to Rijksmuseum depot Lelystad =i
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[ Project Assistant Source Images Control Points Exposure /| HDR Preview | Create Panorama ]

The stitcher will now build the panorama for you. PTGui can create a layered panorama (where each source image is converted into a separate layer in the output file), or
blend the result into a single image.

Width: _28160 J pixels

Height: 13679 pixels &/ Set optimum size... |

File format: | TIFF (.tif) » | [ Settings: K16 bits, no compression, no alpha
Blended panorama only |5

Layers:
—— —
ile: {Domain/rijksmuseum.intra/Users/ Gotink/Documents /M-5K-C-374-03 Panorama.ti ( Wi )
Output file: Domain/rijksmuseum.intra/Users/R.Klein_Gotink/Documents /M-5K-C-374-03 Panorama.tif # Use default [ Browse... View... [Q:;
(_ Create Panorama | | Save and send to Batch Stitcher )

Click Create Panorama.
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We made grateful use of manuals written in the past for the Rijksmuseum by Scott Geffert, as well as
data from 'Metamorfoze Preservation Imaging Guidelines' by Hans van Dormolen.

40



