
Colin White - Photography and Digital Imaging

Colour Management Workflow for Photography of Works of Art.

1.0 Introduction

In this process the colour consistency and quality assurance of the photography of 
works of art are based upon the use of the X-Rite SG colourchecker chart (below) in 
conjunction with RAW camera files and suitable image processing software to deliver 
an image with a mean (delta error) ΔE1<4.

In this example we are using Adobe Camera RAW which comes bundled with Adobe 
Photoshop (and Photoshop Elements) and a free online profiling website delt.ae.

The ΔE is calculated from the following equation:

ΔE*ab= [(ΔL*)² + (Δa*)² +(Δb*)²]½

If all this looks a bit complicated, don't worry, all this measures is how different each 
colour patch is when photographed compared with the original colours of the chart. For 
a really good representation of the original the mean (or average) ΔE should be less 
than 4 for the 140 patches. 

We are also looking to ensure that no individual colour patch has a  ΔE > 10.

The rationale being if we can capture and process these 140 patches acurately then we
can assume all the other colours are pretty accurate.

There are three parts to successful photography of wors of art:

1. Accurate Image capture.
2. The processing recipe for your RAW camera file for your image.
3. The production and application of a color profile to your image.

1 The ΔE we use in this case is ΔE76.
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2.0 Image Capture

When capturing the image ensure that the SG colourchecker chart is within the image 
plane or is captured separately with the same setup that you are capturing the artwork.

For the initial RAW processing recipe you will be working on the x-rite 24 patch chart 
which is embedded within the SG Chart.

Expose your image so that the white patch of the 24 patch chart has a pixel 
readout in the region of 235.



You can check this by opening up the captured file in Adobe Camera RAW. The 
pixel values will be displayed near the top right corner when you place the 
cursor over the white patch.

        

Once you have the correct exposure it is important to capture the artwork(s) at 
the same exposure settings.
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3.0 Creating the processing recipe

Import the file of the SG chart into Adobe Camera RAW.

Set the colour temprature by selecting the White Balance Tool at the top left of 
the window.

Move the cursor over one of the light grey patches in the chart and left click the 
mouse to set the colour temprature. Patch F5 is commonly used.

Set the tone curve by selecting the Tone Curve tool at the top right of the 
window.
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From the Tone Curve Menu select Linear.

Set the tone curve by entering the correct RGB pixel values2 for each of the six 
grey patches left of the 24 patch colourchecker, within the SG chart.

Use Ctrl left click with the cursor over each patch. In the dialogue box below 
the tone curve both the input and Output  will display the current pixel value.

Enter your desired pixel value into the Output
box and click return.

After entering values for each of the six patches you
should now have a tone curve such as the one shown.

The processing recipe has been completed.

2

The pixel values shown are generic values for the Adobe (1998) RGB colour space. For more accurate colour 
management you will need to measure your SG chart with a spectrophotometer and use those values.
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To save the camera profile click on the Image Settings icon and scroll down to 
Save Settings....

Ensure Auto Settings are left unselected and
click Save.

Give your settings a name and click Save.

You have now saved your processing recipe
which can be used on all images captured with
the same set up.

Once you have applied the recipe to your images you can output them as an image
and save to a file format of your choice. Most people choose either jpeg or TIFF.
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You now should have some image files, and at least one should have an image of 
the SG chart within it. So how accurate are the colours and tome of your images?

There are a number of pieces of software that will measure this and let you know 
the results, however there is currently a free online option,  delt.ae.

When you go to the delt.ae site you
should be greeted with a page similar to
the one on the right.

To use the site you will need to register.

4.0 Testing your Chart Image File

Once you have registered and
logged on you should be at the
upload page.

To upload a chart click on the 
Upload a file button and choose a
file to be uploaded.

Note: You are uploading a file
across the internet. To save time
you should resize your file so that it
transfers quickly.
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Once your file has
uploaded it will be
automatically processed
(the software can
determine what type of
chart you have
uploaded). Once it has
been processed a
message Done will
appear under the Status 
tab. You can now review
yor chart results by
clicking the Results link.

You should now see page
similar to the one shown here.

The guideline colour
results for this chart
can be seen in the
box at the top right of
the screen, and in
this case we are
determining the colour accuracy against the full metemorfoze colour guidelines3. As
can be seen 3 of the 4 determining factors in determining an accurately captured 
image of the chart have failed.

If you hover your cursor over the chart you will recieve further information regarding
the colour encoding error (mean ΔE) of the chart.

In this case the mean ΔE is 6.5. Notice you get all the other  ΔE results too, and 
some other information regarding noise, lightness and pixels per inch captured.

3 The colour accuracy that you judge your chart against can be set to FADGI, metamorfoze, 
metamorfoze light and metamorfoze extra light. In this example metamorfoze's full guidlines have 
been chosen as they are the most difficult to achieve.
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If you double click on the chart you can get information on the performance of each
individual patch.

On this page a red square within the patch indicates an individual patch failure
( ΔE>10) and a green square indicates a pass (ΔE<10).

As an example I have shown the failed  patch B7 and its ΔE = 16.7.

Now you have an indication of how well your processing recipe has performed you 
may want to improve the accuracy of your image by creating and applying an icc 
(International Colour Consortium) profile.

5.0 Producing and assiging an icc profile using delt.ae

with your image file of your colour chart still uploaded4

in delt.ae you should see a box at the bottom right of
the screen called Downloads.

Click on the ICC profile link. You should 
now see an ICC parameters box on screen.
Unless you have a paricular reason to leave
the algorithm set to default.

Click on the create ICC button. Your profile
will be downloaded into your downloads
folder. It will be named:

filename_deltae.icc

4 If you no longer have your file on the screen you do not need to upload it again. If you click on the 
orange Scans tab at the top of the page you will find your upload history and you should be able to find
your chart file there.
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Now take the icc profile and place it in your color folder for Windows or colorsync 
for Mac.

Once you have placed the profile in the color/colorsync folder you can open5 
Photoshop or Photoshop Elements to apply the profile.

Note: The rest of this procedure is done in Adobe Photoshop, you may need to use
different menus if you are using Elements.

Open up your original image
file of your chart.

Choose the Edit tab and scroll down to Assign Profile.

On the Assign profile box choose the profile choose your profile to apply to the 
chart.

Save the image. 

Now test the new image by repeating section 4.0. If all has gone well you should 
have a mean ΔE <4 and no individual patch with a Δ >10.

Now apply your process recipe and profile to all images captured with the same 
exposure and lighting setup. Done.

5 If Photoshop or Elements is already open you will need to close it down and open it again for the 
software to see the profile.
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