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INTRODUCTION

In this Part, I will cover color management;
some commonly used editing techniques in Photoshop and printing
images. This is not intended to be a book about Photoshop; there
are plenty of those available which describe every function in
Photoshop. I have seen some that are 400 pages long. This book
could be described as a shortcut guide and will cover techniques
that will improve your images markedly without the need to know
every function and wading through 400 pages of a technical
manual.

However before covering editing and printing, we
need to discuss color management. Have you ever wondered why the
vibrant images that you made with your camera look nothing like
those that you shot or displayed on your PC screen? The main reason
is the lack of color management in your system.

BACK TO TOC

COLOR MANAGEMENT

Color management is the process whereby the
color characteristics of the entire system for producing the final
image is known and used in the color reproduction. The system may
include your camera, the screen that you use to process your image
and the output device, which may be a printer or a web page.
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WHY DO WE NEED COLOR
MANAGEMENT?

The purpose of Color management is to display
and/or print colors correctly. If you have been into one of those
electronics stores where there are televisions lined up mostly
showing the same show. Often the color displayed on each one is
different yet the source of the show is the same. Even the same
brands and models may display slightly different colors.
A number of factors have an
impact on the way an image is being displayed on a screen such as
the built-in components, its age and its temperature. We have
already seen in the section on White Balance in Part 1 how the
temperature of the light falling on your camera’s sensor affects
the color of an image. Therefore the image that you shoot and the
screen on which you are processing it may not be producing true
color. However this
issue is not restricted to your camera and screen. Printers involve
differing factors such as paper and ink. Each combination of ink
and paper will produce different results. Therefore the colors as
they are shown on your camera display are often entirely different
to those that you print on paper or publish to a web page. To
counteract these differences in color reproduction, photographers
use various color management tools, which ensure that their images
are being displayed on the screen and printed on paper in true
colors. It is pointless setting up colors on your screen only to
find that they are represented totally differently either on other
screens when you publish your images to the web or print them. So a
management system ensures that colors are authentic from the time
the image is shot until it is published or printed. If this sounds
overwhelming, and it was to me at first, you may be pleased to know
that there are simple and easy to-use solutions available for
amateurs, which solve this issue.
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RGB COLOR


Before we can discuss the practical application of color
management, we need to have an understanding about how colors are
created. In the Red (R), Green (G) and Blue (B) (RGB) color scheme
used on screens and in your camera, the three primary colors are
represented by a value from 0 to 255 where 0 means none of the
color is present and 255 is the maximum value. This is an
additive scheme where primary colors are added to produce
colors other than the primary ones. In this color scheme, R added
to G results in yellow, R added to B produces magenta and G and B
make cyan. All three primary colors added in maxim value 255,
produces white. See the diagram below.
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Every color pixel in a digital image is created
through a combination of the three primary colors. Each primary
color can have any range of intensity values specified by its bit
depth. The bit depth for each primary color is termed the "bits per
channel."

Bit depth quantifies how many unique colors are
available in an image's color palette in terms of the number of 0's
and 1's, which is used to specify each color. This does not mean
that the image necessarily uses all of these colors but the higher
the "bits per channel", the greater the precision that is
achievable. Therefore if your camera images have 8-bits per
channel, they can use a total of eight 0's and 1's. This allows for
256 different combinations of intensity values for each primary
color. When all three primary colors are combined in each pixel,
this allows for as many as 16 million different colors, or "true
color." This is referred to as 24 bits per pixel since each pixel
is composed of three 8-bit color channels.
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COLOUR MANAGEMENT IN YOUR CAMERA

 Digital photography
colors can be managed to a much greater degree than when film was
used. There are generally two digital color management choices
called spaces) available in camera - Adobe RGB (1998) or sRGB.

ADOBE RGB (1998)

This color space has a fairly large range of
colors when compared with human vision. It
also produces a good result for photographers who ultimately want
their images printed by an offset press as used in large
circulation printed images such as magazines.

The range of colors captured is greater than
color screens, which are generally sRGB devices and some printing
presses. Adobe RGB (1998) is the preferred color space for
professionals as it captures a wide range of color information and
most closely approximates the CMYK color space (see below) of color
offset printing presses. It should also be noted that the average
screen is not capable of displaying 100% of Adobe RGB (1998). As an
example the inbuilt screen of my Apple MacBook Pro only displays
about 77% of the available colors while my ASUS ProArt external
screen displays 100%.

sRGB

sRGB (or standard RGB), was created by Hewlett
Packard and Microsoft for use on monitors, printers, scanners and
the Internet. It has a smaller color range (GAMUT) than Adobe RGB
(1998) and therefore not recommended for professional photographers
whose work is tailored for prepress.

It is suitable for web images. However, Adobe
RGB (1998) is recommended for all professional image capture unless
you never want color reproduction better than for web.

An image captured in Adobe RGB (1998) color
space can easily be copied and converted to sRGB in Photoshop or
other imaging applications. Therefore you can have both a high
quality image and an image suitable for the web.

In the graphs below, the colored area represents
the complete range of colors in the human visible spectrum. The
triangles inside the colored area represent each color space.
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It is obvious that both the sRGB and Adobe RGB
(1998) color spaces represent less of a color range than the human
visible spectrum. This range of colors represented by a particular
color space is known as its GAMUT.

You can also clearly see from the comparison
above that the Adobe RGB (1998) color space has a much larger gamut
than that of the sRGB. This allows representation of a greater
range of colors, making it a superior color space for most
applications.

Adobe RGB (1998) extends further into cyans and
greens than does sRGB for all tonal levels. Adobe RGB (1998) also
has advantages with intense magentas, oranges and yellows, colors
often present in sunsets and in the dark greens of foliage.

A further consideration in your use of sRGB or
Adobe RGB (1998) is bit-depth. Since the Adobe RGB (1998) color
space clearly provides more colors to work with, why not just use
it continually? Color spaces with larger gamut distribute the bits
over a broader region of colors, whereas smaller gamut concentrates
these bits within a narrower area.

Note that the available bit depth settings
depend on the file type. Standard JPEG utilizes only 8-bits per
channel whereas Photoshop can process 8, 16 and 32-bit channels.
These bit depths are retained in Photoshop’s .PSD format but revert
to 8-bit when saved as a JPEG file.

You can make up your own mind as to which color
space you want to use; consider the advantages and disadvantages
highlighted above and how they fit with your images as to which
suits. I almost exclusively shoot and edit in Adobe RGB (1998)
because I do not necessarily know whether the end media will be web
or paper. I know that a buyer of my images can easily convert to
sRGB for web images.
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 SETTING COLOR
MANAGEMENT PREFERENCES IN PHOTOSHOP

Obviously having selected which color space you
want to use, you will need to set the working space in Photoshop or
your selected editor. In Photoshop Select>Edit Color Settings
and then select the appropriate RGB Working Space.

By default, any new images you create will use
the color profile you selected. Every file you create will use the
colors within the gamut of your color profiles (either RGB or CMYK,
depending on your color mode).
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CORRECT
COLORS ON YOUR
SCREEN

The true colors of an image are embedded in the image file;
however, your screen is the window through which you view that
image. The most
important step towards color authentic images is therefore to
ensure a correct display of colors on your screen. This is achieved
through calibration. I use a tool called Spyder produced by
Datacolor but there are a number of similar products on the
market.

After
warming up my screen to stabilise color, which as mentioned
earlier, depends on temperature, I place the Spyder tool on my
screen and run the software supplied with it. The Spyder instructs
my computer to display a number of standard colors and then it
measures the way my screen displays them. The software compares the
values displayed and compares them to standard colors. The
differences are saved as corrective values and are written into a
profile as a file. This is now a profile for my screen that
corrects the latent inconsistencies within my screen. My computer
will now use this profile to display images on the screen and in so
doing corrects the colors. Since the screen will change over time,
this calibration needs to be repeated regularly. No matter where
the images are being sent off to later on, the calibrated screen
can be relied on as having displayed them in their true
colors.

In light of our learning about color spaces, we
need to consider the implications for your screen. As we have
learnt, the two most common color spaces do not cover the full
spectrum of colors that are visible to humans. Similarly the most
common screens provided as standard with computers are not capable
of displaying the full range of colors in either of these color
spaces. What this means is that your camera may capture the full
range of color but not all will be visible on the average screen.
As an example, the built-in screen on my Apple MacBook Pro only
displays about 77% of the Adobe RGB (1998) color space. Clearly a
better screen is needed to be able to see more of the available
colors. There is a range of higher quality screens available
ranging in cost from $500 upwards.

When contemplating a new screen, consider a
larger display lets you see more of the photo and in greater
detail. Your HDTV may provide 1080p but when you're working with
highly detailed images you'll need a resolution of 1,920-by-1,200
or higher.

When working with images, color accuracy is
essential as is consistent scaling from dark to light and clear
detail in shadows and highlights. Better display accuracy is
available in screens with In-Plane Switching (IPS). In addition to
providing sharp detail and high accuracy, IPS panels also offer a
wider color gamut - almost 100% of Adobe RGB (1998) in some
cases.
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CMYK COLOR

If you
have or have used a color printer you may have noticed that the ink
jet or laser color cartridges are different colors to the Red,
Green and Blue of the RGB system used for screens. The term
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