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Image Capture Workflow 2

This document will present the framework of a custom calibrated
color managed Adobe Lightroom photographic workflow that

will work with any camera that produces a RAW file and any lighting
set-up to produce digital image files that are, within the limits

of the camera sensor’s capabilities, consistently accurate based

on objective standards.

Required Software and Hardware

1. Digital Camera that can output RAW 4. Matching pair(s) of lights. Strobes, or
captures. a tethered DSLR, mirror-less or continuous.
medium format camera is preferred.
5. Color chart. Such as the X-Rite Color Checker
2. Adobe Lightroom Classic. Older versions of Digital SG or Passport.
Lightroom will work fine, the main difference
being the location of the Camera Profile drop 6. Color profiling software. Such as BasICColor
down menu. Input or the Lightroom Color Checker
Passport Plugln.
3. The camera’s tethering utility. To operate
the camera from the computer, for this 7. Munsell Linear Gray Scale. Or similar chart
document we used Canon EOS Utility. with known LAB values.

Basic Workstation Set Up

Ideally, for flat art, the workstation will be a copy stand type of set up
with a mounted camera rail and a pair or pairs of identical lights, camera
tethered to computer, in a room where stray light can be blocked out.
Clean even toned neutral background paper is preferable.

For the purposes of creating the scene referred calibration the lights
should be set in a copy light arrangement, equally spaced from the cam-
era/subject and at approximately a 30-40 degree angle of incidence to the
subject. Even if the lights will not be used in this arrangement for shooting
objects, it is necessary to the calibration process to achieve even, diffuse
lighting on the color chart.
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About this documentation

Before getting started, it is important to note that the software and hard-
ware discussed in this document were chosen because they are widely
commercially available and in use, and when employed within this workflow
they are capable of producing consistently accurate and repeatable im-
ages. This is just one combination of equipment and software capable of
achieving a high degree of color reproduction accuracy. Components can
be swapped out for other brands or models but some testing may need to
be performed to identify the right settings, especially in the case of other
RAW image processing software.

As we work with the Cultural Heritage Imaging community and software
manufacturers to improve this workflow we will update this document over
time.
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Initial Workflow Set Up

1.

Folder Set Up

The first step is to create the folder on your computer where the cam-
era will save the RAW captures that Lightroom will then automatically
import. On a Mac go to a finder window and click on the “Pictures” loca-
tion. Create a new folder in Pictures and name it “Canon RAW” or “Nikon
RAW?” or whatever, it just needs to be a new and EMPTY folder. This
folder must remain empty until after you have designated it as the Auto
Import folder in Lightroom.

ece < Canon RAW

&) Pictures B 2022 5

it Library m Canon RAW >

EI . . T Lightroom >
Creative Cloud Files T — >

@ Photos Library.photoslibrary

Canon EOS Utility Preferences

Connect camera to the computer and turn on the camera. If Canon EOS
Utility app does not launch automatically, then manually do so. Click

on the folder icon on the upper right of the camera control window to
select the destination folder where the camera utility will save the RAW
files after capture. Click on “Browse” and navigate to the “Canon RAW”
folder that you created in Pictures. Make sure that the box for “Create
a subfolder in this folder and save images” is unchecked and then click
OK.

Destination Folder =

Destination Folder

‘ [Users/mpst5178_usr/Pictures/Canon RAW Browse...

Create a subfolder in this folder and save images

4

(Powres ) (@7)

Select the new “Canon RAW”
folder as the RAW file destina-
tion folder in EOS Utility.
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Camera Settings

Now would be a good time to address the camera controls. First, the cam-
era should be set to manual (M) exposure, we need to have control over the
aperture and shutter speed and not let the camera set exposure based on
what’s in front of the lens. Typically, 35mm (full frame digital) camera lenses
are sharpest at an aperture around f/8 or f/11, for medium format cameras
maybe f/16. Try shooting the same object at different apertures, adjust-

ing shutter speed or strobe power to equalize exposure, and see what the
optimum aperture is for the lens and use that as the standard for 2D work.
Shutter speed will be determined by the light source. If using continuous
(hot) lights the shutter speed will be adjusted to get correct exposure. If
using strobes the shutter speed is mostly irrelevant, it can be set to 1/60 or
1/125, correct exposure should be achieved by adjusting the power setting
at the strobes.

The best image quality is produced at the native (usually the lowest) ISO
setting for the camera, for this Canon it is ISO 100. Raising the ISO reduces
the amount of light needed for proper exposure but increases image noise.
Since the camera is mounted to a tripod or copystand, longer exposure
times and camera shake are not an issue. If mirror lockup is an option, use
it. Mirror lockup requires two clicks of the shutter release to take a photo.
The first click flips the mirror up out of the way of the camera sensor and
the second click makes the exposure. This eliminates camera shake caused
by movement of the mirror from having an effect on the quality of the pho-
tograph. And finally but most importantly the camera should be set to save
full resolution RAW captures only, not RAW + Jpeg and not cRAW.

Mirror lockup

*-EF Disable mirror lockup

E Enable mirror lockup

All of these settings can be changed in the EOS Utility window by clicking
on the current setting, with the exception of setting manual (M) exposure
which sometimes must be done on the camera.

Now that the camera and the EOS Utility have been configured, we can
move on to Lightroom.

5

o EOS R5

AF

M
—Cancn RAW ﬂ

110 JEEHS

r =

o'-HEREA

Picture Style Standard
Detail set. 4,2,3,0,0,0
Register User Defined style

Clarity 0

WB SHIFT 0,0

Live View shoot. ... ‘.

Other Functions... v

Enabling mirror lockup when
the camerais on atripod or
camera stand and the subject is
still, will mitigate any vibrations
caused by mirror movement.
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Workflow Set Up Continued

3. Lightroom Folder Set Up
The next step is to set Lightroom to watch the “Canon RAW” folder
and Auto Import new captures as they appear in the folder. Launch
Lightroom and from the menu go to: File = Auto Import — Auto Import
Settings. Check the “Enable Auto Import” checkbox. For “Watched
Folder” click “Choose” and navigate to the “Canon RAW” folder.
In the “Destination” box click “Choose” and navigate to the same “Canon
RAW?” folder, the “Subfolder Name” can remain “Auto Imported Pho-
tos”. The RAW captures will be moved, by Lightroom, into this subfolder
inside the “Canon RAW” folder as Lightroom imports them. The rest of
the settings can remain as is for now. At this point if you take a photo
with Canon Utility, the photo will be saved to the “Canon RAW” folder,
Lightroom will see it and automatically import the photo into your Light-
room library and the original RAW capture will be moved into the “Auto
Imported Photos” subfolder.

Lightroom Auto Import
Settings window. Set the
Watched Folder and the

Enable Auto Import Detination to be the same
folder into which the camera is
saving the RAW captures.

Auto Import Settings

Watched Folder: /Users/mpst5178_usr/Pictures/Canon RAW Choose...

Destination
Move to: /Users/mpst5178_usr/Pictures/Canon RAW Choose...

Subfolder Name: Auto Imported Photos

Add to Collection

File Naming: IMG_0001.DNG

File Naming: Filename
Information
Develop Settings: None i
Metadata: None <
Keywords:
Initial Previews: Minimal o




Image Capture Workflow

Custom Color Calibration and Develop Settings

This section lays out how to create the custom scene calibration and develop
settings that Lightroom will automatically apply to photos on import. Light-
room allows for the creation of custom User Presets in the Develop module,
letting the user apply a consistent set of RAW processing settings to batches
of images either manually or as part of the Auto Import process. Since each
color calibration will be specific to the scene (the combination of camera,
lens, lighting and environment), multiple User Presets can, and should, be
created to reflect different combinations of equipment and environment.
Presets and the camera calibration profiles, should be named in a manner that
indicates all of the scene information; i.e. camera, lens, lighting, environment.

We will cover two methods of creating camera calibration profiles, the first
will use the X-Rite Digital SG chart and BasICColor Input 6. The second,
much simpler and quicker method uses the X-Rite Color Checker Passport
chart and Color Checker Camera Calibration software. Camera calibration
using the SG chart will certainly be more precise and robust as this chart
contains 140 patches covering a broader range of color and tones as com-
pared to the 24 patch Passport chart. Therefore, it is preferable to perform
the SG chart calibration whenever possible, but the Passport calibration
does work pretty well and is definitely better than not making a custom
calibration at all.
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Image Capture Workflow 8

BaslCColor Input & X-Rite Digital
SG Chart color calibration

Library | Develop | Map | Book | Slideshow | Print

4. Lab Color Values
Lightroom is divided into modules by tabs that run along the top right,
click on Develop and you will see a Histogram window at the top right.
Control click inside the rectangular window with the Histogram and in
the pop up menu select “Show Lab Color Values”, if there is already a
check mark next to it then just exit the menu. In the Develop module of To make Lightroom display LAB
Lightroom, when you move the cursor over part of the image area, color  color values instead of RGB,
values are displayed for that pixel in the Histogram window. Lightroom ~ control lickinthe histogram
defaults to showing RGB values, we want to see LAB values. In the 3 co- window.
ordinates of the LAB color system, L is luminance, the gray scale value
of a color where absolute black = 0 and brightest white = 100.
The A and B values describe color, A is the Green/Red axis and B is the
Blue/Yellow axis. A and B values can range from negative to positive,
with a value of O being perfectly neutral or gray. Being able to measure L85 AO0O BOO
the LAB values in Lightroom will be key to judging exposure and white AnL value of 8.5 would be very
balance and for refining the tonal response in user presets. near absolute black. A and B

values of 0.0 mean this color is
a perfectly neutral gray.

~/how Lab Color Values

5. Photograph the Digital SG chart
In the Canon Utility click on “Live View Shoot” to open the Remote
Live View window. Place the Digital SG chart in the middle of the frame
rotated so that the text is oriented correctly. Double Click inside the
rectangle to auto focus or for manual focus click on the “x5” button to

zoom in and focus the lens. Close out of the Live view window.
L3

R . . The Live View window is useful
Now let’s take a photo and see if auto import has been set up correctly. for composing, adjusting lens

Have the Lightroom window open behind the EOS Utility and click onthe  zoom and for focusing.
shutter release button. If using mirror lock up, click the shutter a second
time to take a photo. The new photo should appear in Lightroom, don’t

be too concerned if exposure is incorrect, we will address exposure later. - -

For now let’s start creating the user preset, click on Develop in the upper fThe x5 view is good for manual
right of the Lightroom window and we will go through a few of the menus.
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6. Creating the User Preset

In the Develop module of Lightroom, on the right hand side of the ap-
plication, scroll down to “Calibration” and click on the triangle to open
the menu. At the top next to “Process:” change the Lightroom default
setting of “Version 5 (Current)” to “Version 2”. All of the sliders should
be set to 0. In older versions of Lightroom this menu is labeled “Camera
Calibration” and the Process should be changed from “2012(Current)”
to “2010”. Also note that in previous versions the menu for selecting a

camera profile is located in the “Camera Calibration” window.
Open the “Lens Corrections” menu and check the box for “Enable
Profile Corrections”. If you don’t see this option, click on “Profile” in the
top row. Once you enable profile corrections you may see the image
change a bit and the “Lens Profile” info will fill in. The lens profile will,
at least partially, correct for lens distortion and vignetting. If the lens
profile info does not auto populate try selecting the Make and Model
of the lens from the drop down menus. There are profiles for most
common lenses, but not all. If there is no profile for the lens being used
then do not enable profile corrections

Next, go to the “Tone Curve” menu, at the bottom set the “Point Curve:”
to “Linear”. Lastly, open the “Basic” menu. In the bottom two sections,

“Tone” and “Presence”, set all sliders to O except for “Contrast” which can
stay at +25. “Profile” can remain as “Adobe Standard”, later in the pro- Set the Tone Curve to Linear.




CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCccccce

Image Capture Workflow 10

cess this will be where we apply the custom camera calibration. Near the
top of the Basic menu is the White Balance Selector (the eyedropper)
and sliders for Temp (color temperature) and Tint. To set the White
Balance (which neutralizes the color bias of the light source), click on

If possible always use the same

the eyedropper and then click on a known neutral (gray) in the image. gray patch on the same chart to
When there is a chart or gray scale in the image, an upper middle gray set white balance.
patch(65-80L) is a good choice. It is best practice to consistently use

the same patch for white balance. ¥V Presets

Now we are ready to create the user preset. On the left side of Lightroom
open the “Presets” menu by clicking on the triangle, click on the “+” sign
to create a new preset. Click the “Check All” button, make sure “Group” _

. « . . . . User Presets can be applied to
is set to “User Presets” and give the preset a name that identifies all of Raw files as part of the Auto
the scene info. In the screenshot below, the preset name indicates the Import process.

camera (Canon EOS R5), lens (50mm), lighting (7 Westcott LED panels),

» User Presets

New Develop Preset

Preset Name: EOSR5_50_WC_7LEDs_DCSG_20220506

Group: = User Presets

Auto Settings

Auto Settings

Settings

reatment & Profile plit Toning ects

04 T & Profil o4 Split Toni 4 Eff

Basic el Post-Crop Vignetting

Grain

White Balance Sharpening
Exposure Luminance Noise Reduction
Highlight Recovery Color Noise Reduction o
Fill Light Calibration

Lens Corrections
Remove Chromatic Aberration
Enable Profile Corrections

Black Clipping
Brightness
Contrast

Clarity Distortion
Vibrance Vignetting
Saturation ——

Tone Curve
Upright Transforms

HSL/Color Manual Transform
ISO Settings
Learn More...
Check All Check None Cancel

\ y
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Image Capture Workflow 1

that the profile will be made from the DCSG chart, and the preset cre-
ation date. Click “Create” when finished and the new preset will appear in
the “User Presets” submenu.

We can now add this develop preset to the auto import function so that
all of these settings will be automatically applied to the RAW captures
on import. In the menu bar go to File = Auto Import — Auto Import
Settings... In the window that opens go to “Develop Settings” and select
the new user preset that was just created, it will be in the “User Presets”
subfolder. Click “OK”. Lightroom will now apply those develop settings
as part of the Auto Import process.

Information
Develop Settings: EOSR5_50_ WC_7LEDs_DCSG_20220506 a

Metadata: None

7. Adjust Exposure of Chart Image and Convert to DNG
The next step is to check for even lighting and to figure out proper ex-
posure by checking the L values in Lightroom of the white patches on
the Digital SG chart. While in the Develop module of Lightroom, place
the cursor over the middle of one of the four corner white patches. Un-
derneath the Histogram on the upper right there should be LAB values
displayed. The L value is luminance, for the white patch an ideal reading
would be 96-97, but consistent values in the 92-97 range are acceptable.
Lower L values mean that a longer exposure time, or increased strobe
power, is needed. L values of 98-100 mean that the white patches, and
the entire image, is over exposed. Check the L values of all 4 corner
patches, they should match pretty closely. If one side reads darker,
move that light closer (if possible) and shoot again. Adjust the exposure
and light positions and reshoot until you get a photograph of the chart
with consistent white patch readings (all within a1or 2 L value range of
each other) in the 92-97 range. With this evenly lit and properly exposed
image of the chart we will move onto BasICColor Input to create the
camera calibration file, but first it is recommended to convert this chart
image to a DNG file and to delete all of the improperly exposed photo-
graphs. In general if RAW files are to be archived, it is best practice to
convert (or export) these native RAW files to DNGs, as the DNG files will
contain all of the applied Lightroom Develop settings and calibration.
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Switch to the Library module and select the thumbnail of the properly ex-
posed chart image. Go to Library — Convert Photo to DNG...

Convert Photo to DNG

Source Files
Only convert Raw files

Delete originals after successful conversion

DNG Creation

File Extension: | dng

JPEG Preview: | Medium Size
Embed Fast Load Data
| Use Lossy Compression

Embed Original Raw File

Whether or not to “Embed Original Raw File” is entirely optional, checking this
option will result in a larger DNG file size but the ability to revert back to the

original RAW capture file is important to some.

Multiple RAW files can be selected and converted to DNG in a batch through
Library — Convert Photos to DNG or can be exported as DNGs by going to
File = Export and selecting DNG as the “Image Format” in the File Settings
section of the Export dialog window.
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BasICColor Input

8. Create New Color Profile
Launch BasiCColor Input, click “Skip and start profiling” in lower right
corner. Click on “Preset Editor” in upper left, then click the “+ New”
button in lower right. Select the X-Rite ColorChecker Digital SG target,
then click the “Expert Mode” button. %X EXPERT MODE

Use the settings in the following screengrab:

[ N
PROFILING n basICColor input DCSG LOC October 2019 - Expert Mode - Define your Custom Information
oro [ H & ¥
Digital Camera Profiles (Raw)
PROFILE TYPE @ PROFILE OPTIMIZATION @
Art Repro / Archival ] a a
QUALITY CONTROL @ WHITE POINT/EXP.COMP. @ Expert Mode of the Preset
1SO/TS 19264 Level A : a None : a Editor in BasICColor Input.
TEMPERATURE @ GRAY EDIT @
From camera s On = &
COLOR EDIT @ SHADING @
a off

Click Save Preset, name it “ISO 19264 DCSG” and click “Add New Pre-
set +”. Hit Profiling button in upper left and select the ISO 19264 DCSG
preset from the row of buttons at the bottom of the window. Once this
preset has been created it will available in the future when new scene
calibrations are required.

Go back to Lightroom, select your correctly exposed shot of the DCSG
chart. Control click on the thumbnail and select “Show in Finder” from
the menu. A finder window will open with the DNG file highlighted, drag
and drop that file onto the image of the chart in the basiCColor Input
window.

After Input processes the DNG file, the chart image will open with a grid
overlay. Input needs for the chart to be oriented properly, so rotate the
image using the buttons on the left side so that the text on the chart
reads correctly.
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Adjust the layout of the grid overlay using the 4 green corner points so
that the gray grid matches up with the DCSG chart.

- PRESET EDITOR basICColor input Place the Grid

0 orchecker EITIEE

PROFILE NAME EOSR5_50_WC_7LEDs_DCSG_20220506

In the “Profile Name” window re-name the profile. It is a good idea if this
profile name matches the name of the user develop preset that was
created in Lightroom.

In general, it is best practice in this workflow for preset and profile
names to be consistent and to identify the camera, lens and lighting
being used. Once the profile has been renamed, click “Start Profiling”.

After Input finishes calculating the profile the Quality Control window
appears, displaying some useful information about the quality of the
color calibration. At this point the color profile has been created and
saved into the proper folder on the computer and you can hit the “Quit”
button in the lower right.
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9. Applying the New Color Profile
BasiCColor Input has now created the color calibration profile for the
combination of camera, lens and lighting that were used to take the
photo of the chart and has placed that profile in the proper folder on the
computer. In order for Lightroom to load the profile, quit out of and then
relaunch Lightroom.

When Lightroom opens, select the photo of the SG chart that was
used to make the profile. In the Develop module go to “Profile” in the
Basic menu and click on the 2 triangles next to “Adobe Standard”, click
“Browse” to open the Profile Browser. Click the triangle next to “Pro-
files” to see the available calibrations and select the profile that was
just created in BasICColor Input. The color of the chart image may
change pretty drastically, and in most cases will look incorrect, but a
quick resetting of the White Balance will fix this. Go to the Basic menu,
select the eyedropper and click on one of the middle gray patches. After
applying the camera profile and correcting white balance, the image
should appear color correct but a bit dark. In the Basic menu, set the
Brightness slider back to +50, which should bring the SG chart white
patch values back up to the 92-97 L range.

Before moving on to the final steps in this scene calibration process,
update the User Preset to include the new color profile, Brightness and
White Balance settings. In the Presets menu, control click on the User
Preset and select “Update with Current Settings” from the menu.

15

Profi

EOSR5_50_WC_7LEDs_DCSG_20220506

Profiles (13)

Canon EOS R5 50mm 7LED

Canon EOS R5 DCSG LOC 7LED

Canon EOS RS DCSG LOC October 2019 Hos.
EOSR5_24_105_WC_LEDs_ExistingV2_DCS.

EOSRS5_24_105_WC_LEDs_PV2_Zeroed_20

EOSR5_24_105_WC_LEDs_V5_Zeroed
EOSRS_24_105_WestcottLED_360_20220426
EOSRS5_24_105_WestcottLED_360_DCSG_A...
EOSRS_24_105_WestcottLED_360_DCSG_P...
EOSR5_50_WC_7LEDs_DCSG_20220506

EOSRS_50_WC_7LEDs_DCSG_20220506_333

EOSR5_50mm_2BronUmb_Ring 20220216

EOSR5_100mm_2Bronumbra_Mola_LOC 2...

The Profile Browser in List
view.

Brightness: & +50

Update with Current Settings

Set the Brightness slider back
to 50 and update the User Pre-
set toreflect the new settings.
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Tone Adjustment Curve

10. Add a Tone Adjustment Curve
The final leg of the scene referred calibration process is to add a tone
adjustment curve to the user preset using the Munsell Linear Gray Scale.
The Munsell chart features a gray scale of semi-gloss patches from 5 to
95 (L values) in increments of 5, with a gloss black (3 L) patch at both
ends. Other gray scale charts, including the gray patches in the middle
of the SG chart, can be used as long as the patches have known L val-
ues, but the Munsell works very well. An image of the SG chart showing
the L values of the grays can be found on page 22.

Munsell Linear Gray Scale

Linear Gray Scale

2o
-

o
=0

Go back to the EOS Utility and open the Remote Live View window.
Place the Munsell Linear gray scale on top of the SG chart in the middle,
parallel to the lights, close the Remote Live View window and take a
photo of the scene. After the image is imported into Lightroom click on
the image or select 1:1 zoom in the top of the Navigator window on top
left, making it easier to read the print on the gray scale.

The Tone Curve adjustment

’ 5 adjust: U tool allows you to place ad-
golorchecker EIETER ' ; a justable points on the curve by
'l - clicking on the image.

s
1 -

6
8

.
"I.

AT
e xrite

Open the Tone Curve menu in the Develop module and click on the
circle in the upper left corner, this tool allows for the direct adjustment
of the tone curve. Move the cursor over the image and a point will
appear on the tone curve correlating to the L value of that pixel. As you
move the cursor around, the point on the curve will bounce around
accordingly. When you click on the image, an adjustable anchor point
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will appear on the curve. Go to the middle of the 95 L patch on the
Munsell chart and click to add an anchor point. Keep the cursor on the
95 patch and check the L value in the Histogram window, if it measures
lower than 95 use the up arrow key to nudge the anchor point(and the
tone curve) up until it does measure 95. If it measures higher than 97
the photo is overexposed.

After getting the 95 patch to measure 95 L, move on to the 75 patch,
click on it to add an anchor point and use the arrow keys to adjust the
curve until it measures correctly. After 75 do the same with the 50, 25
and then the 5 L patches. Now work back up the scale checking the
measured L values of all the in between patches, adding points and ad-
justing the curve when needed. It is not recommended to add a point for
every patch, if a few consecutive in between patches are off, add a point
in the middle and adjust. It’s OK if not all of the patches are measuring
exactly correct, but it should be possible to get all within 1or 2 L values
without having an anchor point for each patch. It is better to have a
more fluid, smooth curve that may be a little off in a few patches than to

have an abruptly zig-zagging curve that gets every value correct. The tone curve should be fluid
and smooth.

Adjust : /.

On the right is an example of a good Tone Curve, only 5 anchor points
with slight adjustments were needed to linearize the tones in the photo.
Other scene calibrations may require a more aggressive curve with a few
more anchor points but avoid making a curve that looks like a saw blade.

When the curve is finished, click on “Custom” at the bottom of the Tone

Curve menu and select Save. Name the curve in the same manner that

the User Preset and color profile were named and save it. Finally, go to the
User Preset on the left side of Lightroom, control click and Update with

. . Save th d i
Current Settings to add the Tone Curve adjustment to the Develop preset. @vethe tone curve andnamett

the same as the user preset.

Congratulations! You now have a scene referred color managed photo-
graphic workstation. While this scene calibration will remain valid if you
alter the camera height or make adjustments to the positioning of lights,
changing the camera body, or lens, or lights, or a change in the shoot-
ing environment, will require a new scene calibration. But, truly lastly,
before putting the calibrated preset into use, a quality check should be
performed.
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Validation

1. Validating the calibration preset
BaslCColor Input can evaluate the color reproduction accuracy of the
calibration by inspecting a Tiff image of the SG chart that has been pro-
cessed through the preset. Shoot a new image of the SG chart by itself,
it will come into Lightroom with the calibrated preset applied. Check
to make sure that the exposure is correct and export the image as a
Tiff file to the desktop. Go to File — Export. In the Export dialog choose
Desktop as the “Export To” location and for File Settings use the settings
in the screenshot below:

| ¥ File Settings |

Image Format: = TIFF Compression: | None

Color Space: | ProPhoto RGB Bit Depth: | 16 bits/component

~| Save Transparency

Open BaslCColor Input and select the ISO 19264 DCSG profiling preset
that was created earlier. Click and drag the SG chart Tiff image from the
desktop and drop onto the chart image in the Input window. Just like
when you drop the DNG file for profile creation, the window displaying
the chart image with grid overlay will appear. Correct the grid if nec-
essary but this time instead of hitting the Start Profiling button, click
on the Report button on the upper right. A Save As window will open,
name the Report file (give it the same name as the preset, including the

Camera Modal: Canon EQS RS

date) and choose save location. The report will open in a web browser, o Tt 1720
displaying overall average and peak AE (delta e) data at the top, fol- 150 Spac: 100

Focal Length: 50

lowed by individual data for each color patch and then a QC “passed”
or “failed” indication at the very bottom. The standards for passing QC

Profilz Name: ProPhote RGB
Profile Type: ICC

(in this case we used ISO 19264 Level A) have been set very high, espe- B T~ a—r
cially for the gray patches, so if the report shows “QC failed” do not be Aot o e o3
discouraged. The SG chart patches are semi-gloss and a little flaring on - [sefereses™ = sratie " cair bifiere

one gray patch can cause a QC failure. You can tell which patches are
problematic by looking for red boxes next to the AE*00 values in the
patch data list, the green boxes are all passes. If just a few patches are
failing, adjusting the lights to a lower angle of incidence and re-shooting
the validation image might produce a better QC result. If that does not
work or if a lot of patches are failing then the lights should be re-posi-
tioned and the process started over again.

079  3.13 96,64 -0.78 175 141l 087 oL -
«0.12 0.96 45.77 0.09 0.94 056 0.47 0.20
«0.12  0.17 1006 0.91 0.4z 161 051 103
-0.76 3.06 96.3% -0.98 1.82 1.29 ] 0.48 -0.22
-0.16 0.96 49.73 -0.09 094 033f] 035 007
0.05 043 10.29 LI12 .66 1560 0.2 1.07
-0.73 275 9645 -0.91 164 1.19] 0.55 -0.18
0,12 0.97 49.74 =0.07 0.95 048] 0.47 0.05
Q.13 023 10,10 0.97 0.65 1.34 ] -0.43 0.84
«0.73 267 96.59 -0.93 173 L11J] 0.63 -0.20 -
«0.13  0.97 45992 -0.15 0.94 071 071 -0.02 -

(G W @ & W&o OO
b s .
\& & & 8 - 8 o - o & —

AE (AE 2000, AE*00)is a

After passing QC, put some art in front of the camera and start shooting. ~ Measure of color difference.
For more information see pages

Always check exposure and reset white balance at the beginning of a 2223,
shooting session, and aytime the camera or lights are moved.
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X-Rite Color Checker Passport Calibration

As an alternative, we will go through scene calibration using the Color
Checker Passport and the Color Checker Camera Calibration software.

1. Install Software
The first step is to install the Color Checker Camera Calibration software.
Part of this software package is a plug-in that will create a camera color
profile directly from a RAW file in Lightroom. After installation is complete,
if Lightroom is active, quit and relaunch.

e xrite colorchecker

MSCCPPCC1217

Itnhntd b honml ™

2. Set Up Configuration
The Canon Utility set up is exactly the same as described in the
previous section. Setting up Lightroom is almost entirely the same.
Follow the instructions for the BasICColor calibration, with the
following exceptions:

e Replace the SG chart with the Passport.

e At Step 6, when in the Basic menu of the Develop module leave
the Brightness set to the default setting of +50.

e When naming the User Preset add “Passport” at the end of the
name to indicate the method by which the calibration was made.
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e At step 7 when checking exposure, use the white patch of the
Passport, the same 92-97 L range applies.

e To check for even illumination, measure the value of the
background paper at the 4 corners of the frame and around the
middle, adjust lights as necessary.

e Stop after step 7 and continue with the instructions below.

3. Export with X-Rite Presets
After setting up Canon Utility, the Lightroom Auto Import function with
the User Preset built in, adjusting lighting and setting proper exposure,
we go right to profiling. In Lightroom select the properly exposed shot
of the Passport and go to: File = Export. The Export dialog window will
open. On the left side of the window click on the triangle next to “X-Rite
Presets” and select “Color Checker Passport”.

Export To: | X-Rite Presets |&

Preset Export One File
¥ Lightroom Presets J W ColorChecker Passport ‘
Burn Full-Sized JPEGs
Export to DNG DNG Profile Name [5DMk3_24_70_TriuSoft_2D_Passport ]
For Email

The profile generated will only be selectable for images created with the same camera model. Enter a
For Email (Hard Drive) meaningful name that describes the shooting conditions this profile represents, for example this may
¥ X-Rite Presets include lighting conditions or lens choice.

ColorChecker Passport

W User Presets Check for Updates

DNG Export with Metadata Log User Guide

‘ ¥ Dual llluminant DNG Profile Instructions

Add
R DNG Camera profiles can also be made with two illuminants. For example, Adobe DNG profiles include
Post-Process Actions color tables for a very warm tungsten light source and a cooler daylight. This type of profile is a Dual-

¥ LR/Transporter Illuminant DNG Profile. It can be used with a wide variety of light sources with very good results.

Keyword Exporter X-Rite Dual llluminant DNG profiles can be made with any two supported illuminants.

Instructions:

“Export To:” should automatically switch to “X-Rite Presets”. For “DNG
Profile Name” fill in a descriptive name that matches the Develop Preset
name. Then click Export. The Color Checker software will create the
camera calibration file and place it in the proper location. Quit and
relaunch Lightroom. Select the same Passport photo, go to the Basic
menu in the Develop module and select the profile that was just created,
go to the User Preset and Update with Current Settings.
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4. Tone Adjustment Curve
The last step is to make a Tone Adjustment Curve based on the 6
grayscale patches on the Passport. The L values are not printed on the
Passport itself but the image below shows what the target values are
based on the data chart on X-Rite’s website.

R LLLLI LI

19)93Y.10|C

L=

97 81 67 51 36 20

With only 6 patches in this grayscale, it is ok to go through and check
each patch, making adjustments to the tone curve as needed. Just the
same as working with the Munsell grayscale chart though, a smooth
fluid curve that is slightly off in value is better than a zig zagging curve
that hits all the numbers precisely. When the Tone Curve is finished
save and name it in the same manner as the User Preset and then go to
the User Preset and Update with Current Settings.

And the Passport scene calibration is done.
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Appendix

colorchecker
+
'

2

o 2. B D E J K L M N
(X xrite i e
0 1 2 3 4

5 6

L values of the gray scale patches in the middle of
the Color Checker Digital SG color chart.

What is AE?

AE (delta e) is a metric used to quantify the difference between 2 colors.
While there are various formulations for calculating AE values, the most
commonly used version is AE 2000. In color management, AE numbers
are employed to describe how accurately colors are being reproduced
in a digital image, on screen, in print, etc. In this case, evaluating a cal-
ibrated photo capture system, the LAB values of color patchesin a
processed image of a chart (the SG chart Tiff file) are compared to the
measured LAB color values taken directly from that chart. The color
differences for each channel( L, A, and B) of every patch, and for each
patch as a whole, and averages for the entire chart, are all calculated
and expressed as AE values. All of this data is included in the report
from BasICColor Input.
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What’s a AE?

6500 6600 6500 6800 6500 7200 6500 7800

10 AE

[ddddddddddddddddddaddddddddddaddddddddddaddddde

9000

18 AE

60 -6 -32 60 -4 -32 60 -6 -32 60 -2 -32 60 -6 -32 60 2 -32 60 -6 -32 607 -32 60 -6 -32 60 18 -32

In the above image are visual examples of 5 different AE measurements.
Each square is divided in half, with the right halves increasing in AE
difference from the left. In the top row, the right half changes only in L
(grayscale) value and in the bottom only the A channel changes as the
right half becomes more and more red.

1AE is considered to be a “just noticeable difference”, as you can see
in both examples above the divisions are barely visible. An interesting

phenomenon to notice is that the AL differences in the top row appear
much more pronounced than the AA differences in the bottom row.
Because of our greater sensitivity to differences in neutrals, QC toler-
ances are tighter for chart image gray patches than for color patches.
In setting up the profiling preset in BasICColor Input we used the ISO
19264 Level A QC tolerances, summarized in the image on the right.

AE in Color Patches:

Overall AE Average:

AL in Neutral Patches:

AC in Neutral Patches:

Notice that the AE limit for color patches is 10 while the limit for neu-
tralsis only 2.8. The ISO 19264 Level A tolerances are comparable to
the Metamorfoze (Full) and FADGI (4 star) standards, so either of the
3 standards are ok to use for QC. Using this workflow it should be very
possible to achieve an overall average AE < 3 with just about any digital
camera.

ISO 19264 Level A QC toleranc-
esinInput.
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Feel free to reach out with any questions or comments:
Scott Geffert - scott.geffert@metmuseum.org

Chris Heins - chris.heins@metmuseum.org



