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Color Management – Part 1

Color Management – What is it?!

Two “Basics”
• Color Space
• Gamut

Color Management – Why do it?!

Color Management Software/Equipment



Color Management – What is it?!

A systematic approach for controlling the 
color rendering capabilities of the devices 
used in digital photography.
Core Elements
• Color Management Module (CMM)
• Device Profiles
• Profile Connection Space (PCS)
• Rendering Intents

Presenter
Presentation Notes
CMM:  An engine that transfers the color contained in images and documents; by performing the calculations needed to convert the RGB or CMYK values, working with the color data contained in the profiles.

Device Profiles:  Represent the color capabilities of a printer, monitor scanner or camera; by describing the relationship between the device’s RGB or CMYK control signals and the actual color those signals produce

PCS:  Interface for users/applications to utilize and manage the capabilities of the system; by allowing us to give a color an unambiguous numerical value in CIE XYZ or CIE LAB that is device independent and defines color as we actually see it.

Rendering Intents:  Different ways of dealing with “out-of-gamut colors” – colors that are present in the “source” color space but that the output device is not capable of reproducing
Perceptual – Preserves the overall appearance by changing all the colors in the source space so that the fit inside the destination space; while preserving the overall color relationships. Because our eyes are more perceptive to the relationship between colors than their absolute values, best for photographic images.
Saturation – Produces vivid colors without concerning itself with accuracy, by converting saturated colors in the “source” to saturated colors in the “destination”.
Relative Colorimetric – Maps white in the “source” to white in the “destination” so that white on output is the white of the media (e.g., paper); then exactly reproduces in-gamut colors and clips out-of-gamut colors to the closest reproducible hue.
Absolute Colorimetric – Doesn’t map to white points of “source” and “destination”; uses ink to simulate white of “source”.  Primary use is in proofing where use one printer to simulate output of another printer.



Attributes of Color Space

Hue – A color’s “color”.  The attribute of a color by which its predominate wavelength 
is perceived
Saturation – A color’s purity. The extent to which the dominant wavelength seems 
too be contaminated by other wavelengths.
Brightness – A color’s intensity.  The lightness in comparison to an absolute white 
reference.

Presenter
Presentation Notes
Color space is the method by which we specify, create and visualize color.  

As humans, we define color by its Hue, Saturation and Brightness; where as a:
  computer monitor defines color by the amounts of red, blue and green  
    phosphor emissions; and
   printer defines color by reflectance and absorbance of ink on a specific  
    paper.

A color is usually specified by three coordinates/parameters that tell us what position within the color space is being used.  Yet, color depends upon what color space is being used.

An analogy …  if you are only given driving directions from Joe’s Garage to a location unknown to you, those directions are meaningless; unless you, first, know where Joe’s Garage is located.




Type of Color Spaces

Device Dependent Color Space – Where 
the color produced is dependent upon the:
• parameters used; and
• color reproduction capabilities of the 

equipment being used.
Device Independent Color Space – Where 
a set parameters will produce the same 
color regardless of the equipment used.



Color Space Gamut
The gamut of a color 
space is the total set of 
colors that can be 
represented within that 
color space.
Each device has a unique 
gamut which is dictated 
by the characteristics of 
the device.
• Desktop devices, used in 

digital photography, have a 
relatively small gamut.



Gamut Mapping
When the gamut of the 
“source” and “destination” 
color spaces differ, gamut 
mapping must be 
performed.

Those colors that can not 
be represented in the 
“destination” color space 
need to be altered to 
colors that can be 
represented; using a 
rendering intent.



Color Management – Why do it?!

Benefits
• Predictable & Consistent Color 

Reproduction
• Compatibility
• Simplified Work Flow

WYSIWYG Myth

Presenter
Presentation Notes
Predictable & Consistent Color Reproduction:  Must be able to predict that color will be consistency reproduced, automatically, by the hardware, operating system, and applications used for image capture, scanning, editing, composition, proofing, and distribution. 

Compatibility:  Must ensure compatibility among different input and output devices, publishing and imaging software, and/or commercial publishing systems. 

Simplified Work Flow:  Must ensure continuous workflow from input, to display, and, then, to output devices; without intermediary image conversion or color correction.

The Myth of What You See Is What You Get:  While the desire for achieving WYSIWYG was a driving force behind the development of color management, color management is not about achieving WYSIWYG; which in its extreme sense is an unachievable goal.  
Monitors and printers have fundamentally different viewing environmental issues; so there will always be a difference between what you see on your monitor (a phosphorous transmission) and the output from your printer (a reflective surface). 
Color management will not make your monitor and your printer produce identical color; bit it will produce a close and consistent visual match that, with very little learning, you can use as a pretty accurate predictor of the final output.



CMM Software & Equipment
Colorimeter
• Monitor
• Print
Targets
• Camera Profiling
• Flat Bed (print) Scanner
• Film Scanner
Software
• Monitor Calibrating & Profiling
• Camera Profiling
• Scanner Profiling
• Print Profiling

Presenter
Presentation Notes
Numerous software packages and various pieces of equipment are available … at an
extremely wide range of prices … that will enable the digital photographer to create device
profiles.

Generally speaking, there are two types of:
Colorimeters
Calibrate and profile monitors
Create ink/paper combination specific printer profiles
Targets
Reflective, used in creating profiles for cameras and flat bed (print) scanners
Transparency, used in creating profiles for cameras and film scanners

Color Management Module (CMM) software will enable you to create profiles
for your digital cameras, flat bed (print) scanners, film scanners and printers.

It is also possible to download manufacture created device profiles that meet International
Color Consortium (ICC) standards.
 
Selection of the right mix of equipment, targets and software for use in creating your own
device profiles and/or the use of manufacture created ICC profiles will be dependent upon
many factors; not least of which will be your [1] budget and [2] desire to become “technically
involved”.




Desired Result

Presenter
Presentation Notes
Bottom line, the desired result should be: 
  a simple and easy to use method for creating device profiles; and
  an efficient and consistent process for integrating device profiles into your 
    work flow.

There will be a learning curve to master; but, most CMM software packages … especially, those catering to the “pro-sumer” level digital photographers … have “wizards” that clearly walk you through the steps for creating device profiles.





Color Management – Part 2

Creating Device Profiles
• Monitors Calibrating & Profiling
• Flat Bed & Film Scanner Profiling
• Camera Profiling
• Printer Profiling – for each Ink/Paper/Resolution 

combination

Integrating Color Management into 
Your Work Flow



Creating Device Profile
Monitor Calibrating & Profiling

This process will calibrate your monitor and 
describe/characterize its ability to display color
Preparation
• Turn on & warm up monitor
• Create proper viewing environment
• Check current settings
• Clean monitor screen
• Install colorimeter
• Remove any other monitor calibration software
• Familiarize yourself with monitor controls

Presenter
Presentation Notes
Let you monitor warm up for at least ½ hour; as this will increase accuracy of color readings.
Configure your room lighting for viewing and evaluating images; which should also be the same environment in which you work, when using processing images.
Avoid bright lights.
Do not locate any bright colored objects near monitor.
A dimly lit environment is suggested
Set computer’s desktop pattern to a light gray or as close to neutral as possible.
Monitor’s settings should be set to 24 or 32-bit mode (True Color or Millions of Color).
Use soft, lint-free cloth and monitor glass cleaner.  DO NOT:
spray cleaner directly on monitor screen, any liquid seepage can damage electronics; or
use household glass cleaners, as they can damage display surface.
Install colorimeter following manufacture’s instructions.
Removing any other monitor calibration software eliminates potential conflicts. Your color management software may require that you:
Macintosh – also disable Adobe Gamma Control Panel.
Windows – Uninstall Adobe Gamma Loader; but do not remove the Adobe Gamma Control Panel
Become familiar with your monitor’s brightness, contrast, white point (may be labeled as Color Temperature or RGB Settings) and color controls.




Creating Device Profile
Monitor Calibrating & Profiling (continued)

While each color management program package has its 
own proprietary process, in general, the following steps 
will be taken; after launching the software and selecting 
“create monitor profile” from within the Main Menu:
• Select display type (CRT vs. LCD)
• Set monitor’s white point
• Measure lightest black
• Measure darkest black
• Set brightness
• Measure color patches
• Select Profile Gamma
• Name and Save the newly created monitor profile

Presenter
Presentation Notes
The following will require the use of a colorimeter.
When setting the monitor’s white point, the goal is to match, as closely as possible, the white point of the image viewing conditions.
5000K = standard D50 viewing booth
6500K = daylight conditions
7500K = northern daylight
9300K = RGB uncorrected monitor
Measuring the lightest and darkest black that your monitor can display is used, by the color management application, in conjunction with establishing the monitor’s brightness setting.
A series of color patches will be displayed and the difference between the measured values and the original value … of each color patch … will be used to determine the monitor’s range or reproducible color.
Profile Gamma selection:
Macintosh = 1.8
Windows = 2.2
Once the monitor’s profile has been created, tape the monitor’s brightness and contrast controls; so they can not be inadvertently moved.



Creating Device Profile
Flat Bed or Film Scanner Profiling

This process describes/characterizes your 
scanner’s ability to accurately capture color; by 
comparing the scanned color values verses the 
target’s known color values. 
• reflective target for flat bed scanner; or 
• transparency target for film scanner.

Known values of targets are contained in the 
reference file which are supplied with each 
target; as part of the color management program 
package.

Presenter
Presentation Notes
Let you scanner warm up for at least ½ hour; as this will increase accuracy of color readings.
If scanner’s functionality allows for scanning of both reflective and transparent photographic images, must create unique profile for each functionality.
Clean scanner’s glass with lint-free cloth.
When scanning target, never use any automatic color correction or color management options that may be included in your scanner’s software.  Consult scanner’s user manual to determine how to  disable these settings.
Make note of the scanner settings (e.g., output resolution) used to scan target; as these same settings must be used, when scanning images for use with scanner profile.
Targets are fragile.  Handle with extreme care and only clean with material used to clean film/print emulsions.
Transparency targets available for both:
Ektachrome, and
Kodachrome



Creating Device Profile
Flat Bed or Film Scanner Profiling (continued)

While each color management program package has its 
own proprietary process, in general, the following steps 
will be taken; after launching the software and selecting 
“create scanner profile” from within the Main Menu:
• Select target
• Position target
• Scan the target
• Verify the target
• Select reference file
• Resolve, if necessary, cropping error
• Name and Save the newly created scanner profile

Presenter
Presentation Notes
Indicate which type of target is being scanned
Follow color management software’s guidelines for positioning target
Scan the target; using either: 
your color management software’s TWAIN (“import”) functionality; or
the scanner’s software; which may require that you save the digital file … that resulted from the scan … using your graphic application (e.g., Photoshop)
use color management software’s “load image” functionality to retrieve digital file.
Color management software will provide thumbnail of the digital image of the scanned target; so that you can ensure that scanned image is straight, right-side up and cropped correctly.
Indicate the correct reference file for the target which was scanned.
Each color management program package has its own proprietary process for resolving cropping errors



Creating Device Profile
Camera Profiling

This process describes/characterizes your 
camera’s ability to accurately capture color.
• Best suited for controlled lighting situations in a studio setting

Steps
• Place reflective target … provided with color management 

program package … in a central location of the scene and 
capture image; which includes more than just the target.

• Open digital image in a graphic application (e.g., Photoshop) and 
crop to the edges of the target, and Name and Save digital file.

o If digital image shot in RAW format, may need to save as a TIFF formatted file.

• Use color management software’s “load image” functionality to 
retrieve digital file and treat as a scanned digital image.



Creating Device Profile
Camera Profiling (continued)

Alternative to Camera Profiling
• Set camera’s color space to Adobe RGB 1998
• Create custom White Balance for each new 

lighting situation before image capture
o Numerous devices/targets are available for this 

purpose (e.g., expodisc)

• Apply an Adobe Photoshop plug-in … which 
used to compensate of digital camera bias 
when rendering color (e.g., Full Spectrum RGB) … to the 
digital file; immediately upon opening file.



Creating Device Profile
Printer Profiling – for each Ink/Paper/Resolution combination

This process describes/characterizes 
your printer’s ability to accurately 
reproduce color.
• A separate profile is required for each 

unique combination of ink, paper stock 
and output resolution.

Once created, advanced users can edit 
printer profiles; in order to improve print 
quality.

Presenter
Presentation Notes
Install the ink cartridges to be used (e.g., photo black ink verses matte black ink), and turn on printer.
Perform any necessary printer nozzle checks/cleaning
Load the paper stock to be profiled.
Using graphic application (e.g., Photoshop), open digital file … provided with the color management program package … which contains color target to be printed.
When printing target, never use any automatic color correction or color management options that may be included in your printer’s software.  Consult printer’s user manual to determine how to  disable these settings.
Make note of the printer settings (e.g., paper type) used to print target; as these same settings must be used, when printing images for use with printer profile.
Adequately dry the print of the target.



Creating Device Profile
Printer Profiling – for each Ink/Paper/Resolution combination (continued)

While each color management program package has its 
own proprietary process, in general, the following steps 
will be taken; after launching the software and selecting 
“create printer profile” from within the Main Menu:
• Specify Printer Information.
• Measure color patterns on the previously created print 

of the target; using colorimeter.
• Verify the measurements.
• Select reference file.
• Name and Save newly created printer profile; for that 

unique combination of ink, paper and output 
resolution

Presenter
Presentation Notes
Some software color management software (e.g., MonacoEZColor-2) will have you adhere the reflective target to the “target print” and then scan the “target print”; instead of colorimeter measuring.



Creating Device Profile
Miscellaneous

Profile storage location are operating system specific; 
most color management software will default to these 
locations.
• Macintosh OSIX (or earlier) = System Folder:Color Sync Profiles
• Macintosh OSX = /Library/ColorSync/Profiles
• Windows 98/ME = Windows\System\Color
• Windows 2000 = WINNT\System32\spool\drivers\color

Give each profile a meaningful name.
Create new/replacement device profiles at regular 
intervals or when critical events occur (e.g., scanner 
lamp is replaced).



Integrating Color Management Into Your Work Flow

Assign profile, of your 
camera 1 or scanner, 
immediately upon 
opening your digital 
image in your graphic 
application
• Photoshop command: 

<Edit><Assign Profile>
• In Photoshop CS3, can 

assign camera profile in 
Camera Raw

Note 1: Refer to earlier slide in which 
an alternative to camera profiling 
was discussed



Integrating Color Management Into Your Work Flow

Immediately upon 
opening your 
“working” digital file, 
convert … in your 
graphic application … 
the profile of your 
image to Adobe RGB 
1998
• Photoshop command: 

<Edit><Convert To 
Profile>



Integrating Color Management Into Your Work Flow

Prior to printing your 
digital file:
• disable any automatic color 

correction or color 
management options that 
may be included in your 
printer’s software; and

• Printer settings should be 
the same as those that 
were used in creating 
profile of the current 
ink/paper/resolution 
combination.



Integrating Color Management Into Your Work Flow

When printing, you the 
following options:
• Color Handling = 

Let Photoshop Determine 
Colors

• Printer Profile = 
select the profile created for 
ink/paper resolution 
combination

• Rendering Intent = 
Perceptual (recommended)

For Photoshop users, options 
are set in Print Preview (CS2) 
or Print (CS3) dialogue boxes.
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