


Looking at What You See on the Screen
With digital images, what you see on screen is only an approximation of the digital

information that is stored—and is only a best guess as to what you will see when the

image is used. There are a number of reasons for this, aside from the fact that your eyes

will play tricks on you by adjusting to the lighting in the room or the monitor, or that

you might have varying levels of colorblindness. You’ll get the best images by intelli-

gently hedging your bets using smart correction techniques and trusting only part of

what you see.

Even people who know better often take for granted that what you see on screen is a

good general representation: a representation of the digital information and of what 

your result will be in print—or even what you will see on other monitors. Making the

image look on screen like it will in all these cases is actually a tall order, and sometimes

more like a dice roll, depending on how you handle it. If you haven’t made some effort 

to understand color theory and work within the limitations, your expectations may be a 

little unrealistic.

Monitor Color and Print Color
The biggest hurdle for many people is that color on a monitor doesn’t translate one-to-

one into the same color in print. That’s because the two media use entirely different meth-

ods of producing the color we see.

When looking at a computer monitor, you see RGB color in action: color essentially cre-

ated with red, green, and blue lights projected on the monitor screen. Projected light is an

additive color scheme: Colors are created by combining various levels of those three primary

colors. The more color, the brighter the result. Full strength of all RGB colors adds up to

white. A lack of any color becomes black (or as near to black as your monitor screen will get).

When looking at a printed page, you see reflected color: Color is created by combining

different amounts of ink or pigment to absorb and reflect light. Usually these inks or pig-

ments are cyan, magenta, yellow, and black (described by the acronym CMYK), but some-

what different color models can be used. The light that is left over (not absorbed) reflects

from the page and results in the color you see. This is a subtractive color scheme; the more

color added to the printed image as a combination of the inks, the more light is absorbed,

and the darker the overall result. With less ink, the color is lighter until reduced to the

color of the page—assumed to be white.

Note: If you are printing on a nonwhite object (e.g., black paper), you may need to add white

as a spot color to get images to print correctly.
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While there is a theoretical relationship between CMY and RGB color, in practice other

issues muck up that relationship. The foremost of these issues is that the reflected light

scheme is not as efficient as the projected light scheme. Other issues have to do with media

being inefficient; the reflectivity and color of the paper; and the reflectivity and color of the

ink. In other words, in a perfect world CMY could be interchanged with RGB and you

wouldn’t need any K, but because of inefficiencies the result degrades. Black ink is added to

the CMY scheme to compensate for the deficiency in practice. But while it helps, the con-

version from RGB to CMYK will still not produce a perfect representation of every color.

Every conversion that isn’t perfectly efficient causes a change in the image whether it is a

digital conversion (for example, converting RGB to CMYK) or a physical one (for example,

projected light reflecting from ink). Previews attempt to compensate and make the conver-

sions appear correctly on screen, but they can’t account for every variable with complete

accuracy. Considering what the odds are, Photoshop previews do a fair job. However, this 

all adds up to the fact that you can’t trust what you see 100 percent.

Other Problems at the Capture Stage
Assuming that what we see on screen is the right thing is not all we may take for granted. It

is easy to assume that the image was captured accurately. This suggests faith in the equip-

ment and lighting. Any number of issues—from the quality of light (for example, lighting

color), to distortion by the lens or scanner, to errors in processing, to incorrect monitor

settings—can impart their personality on the result. For instance, when an image (taken

with poorly color-balanced light and scanned from time-yellowed photographic paper

using an uncalibrated scanner) appears on your monitor (which your child not-so-secretly

adjusted so that the standard program palette grays are a more exciting purple), the images

you painstakingly adjust to perfection on screen project an affinity for Martian culture by

the green tint that appears in the skin tone of the prints. When you print out to laser

paper—not meant for your photo-quality printer—even that green fades to a duller cast.

As odd as that might be, the result is actually mostly predictable, but it will sure look

like an accident. If you fall into the category of having purple-y grays, and have never vis-

ited the Color Settings dialog box, you should have a look at setup instructions for Photo-

shop and several areas of the Appendix to this book, including information on calibration

and handling profiles. However, these deviations may not be so broad as the scenario

described here: You may have a slight tint to your shadows or a hue in highlights that can

cause you to consistently over- or under-adjust areas of your image if all you do is look at

the screen. You want to have the greatest chance of seeing the right thing on screen, not

just something that will get you by. Calibrating your monitor can help reduce the appear-

ance of deviations on most monitors, and will help you achieve more consistent results. If

you haven’t calibrated, do it now. Refer to the Appendix for more information.
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tone. The only difference is that you want to correct the tone in each of the color channels

for a color image, rather than just the composite.

To correct the color using Levels:

1. Open kushbeggi.psd. This image is on the CD, but you can use the one you saved ear-

lier when you compiled the RGB channels.

2. Create a new Levels adjustment layer.

3. Select Red from the Channels drop-down list.

4. Adjust the tonal range for the red channel by moving in the black and white sliders

directly below the graph where it just begins to climb to redistribute the tone.

5. Repeat steps 3 and 4 for the green and blue channels.

6. Switch to RGB and move the center (gray) slider to adjust image brightness.

The result after these changes should be a brighter, more dynamic image for our example.

The same technique will work on many images to improve them—especially faded images

and those lit by a single light source, or those that have a predictable, linear shift. For more

complicated shifts, this type of correction may need to be used in conjunction with a curve

(or other) correction to better control the result.

Save your image as kushbeggi-L.psd. You can compare the before and after by clicking

Open on the History palette and then clicking the final step.

Using the Levels tool in this way is based on solid science and works as a general correc-

tion technique for almost any image. The reason has to do with visible light and the way

we perceive light. A scene will usually appear to your eye to have a full dynamic range in

tone from white and black. If the scene is lit with pure white light, it also has the potential

for every color in between, because white light contains the full potential of the red, green,

and blue light components. The light interacts with the scene and is reflected, then cap-

tured on film or digitally. What is captured should reflect the potential of what should be

in the scene. In other words, a perfect world will reflect the full potential of the light in it,

and some of each component will be captured.

For the image to properly reflect full potential dynamic for color and tone, each chan-

nel has to have a full range. Making the levels change corrects for aberrations in capture.

There are often differences because the science of capture is less forgiving than our 

perception. While our eye might adjust to a scene automatically, digital and film capture

will not adjust—they just grab what’s there. A scene lit with impure or colored lighting 

or captured with poor exposure reflects what the camera sees—which is not necessarily

the potential of the scene. Levels give us the opportunity to easily see what failed to be

recorded and restore the potential and dynamic range. The upshot is color and tone bal-

anced for white light.
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If individual color channels don’t have full dynamic range, it cuts down not only on the

potential tones (black to white), but the potential colors. For example, if the green channel

has a graph that shows only 50 percent of the potential range, the image can’t have the

color created by mixing with that range of green. In fact, each level missing from the range

cuts down the potential colors by more than 65,000 possibilities. Restoring the range

restores the potential and is effectively a safe (rather than destructive) color correction.

If any Levels graph shows a shortened range, it suggests one of the following:

• The light source was not pure.

• The capture wasn’t balanced.

• Filtering was used.

• Exposure was not optimal.

• The light in the scene was otherwise influenced.

Extending the dynamic range in the color channels helps correct for and restore the

color imbalance by reestablishing a balanced source based on white light and the potential

for all colors.

The only instances where the levels correction of this sort fails or does not improve an

image are cases where a color shift is desired or where there is a nonlinear influence. The

desired color shift can be exemplified by a scene where you used a color filter on purpose,

or if a scene has an intentional or inherent light cast (as in a sunset), or where the color and

tonality in the scene is very limited. (Correcting to create the full range of color levels could

have a bad influence on the image.) Nonlinear influence might be exemplified by an incan-

descent light in a blue room: The color might shift red in highlights due to the reddish

color of the direct source, but blue in shadows because of reflected light from the walls.

Of course, Levels is not your only tool for image color correction, but it does offer a

good starting point. You will need to learn to understand histograms and work with

curves for more versatile corrections.

Understanding and Reading Histograms
Histograms appear in several different places in Photoshop, including the Histogram

palette and the Levels dialog box. The width of the histogram graph represents the range

of potential tonal values. The height of a given line in the graph represents the number of

pixels in the image with a particular tone. Aberrations in the graph, such as steep peaks

and valleys, gaps in information, and/or clipping (spikes in information that run off the

chart), may represent some form of image damage, limitation, or loss of image informa-

tion. The graph can also describe high-key, low-key, high-contrast, and low-contrast

images. Evaluating a histogram is as easy as looking at it and understanding a few basic

properties. Figure 1.9 shows examples of how histograms look with different image types.
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Curves for Color Correction
Color casts in images can result in flatness and unnatural or plain old bad color. Basic color

correction with levels often eliminates most of this problem, but color casts and shifts

between the lightest and darkest parts of an image are often a little more complex than

looking at a histogram or doing a general color correction in levels. If a color shift is in

only one portion of the color range (shadows, midtones, or highlights), levels may not

do enough to make the correction. Curves are a more sophisticated means of fine-tuning

color—either to make it exacting or simply more dynamic in a specific range. This is a

correction you will make after, and in addition to, a levels correction.

The problem is knowing exactly what to do with your curves. It is difficult to just look

at an image and envision how a curve should look to make the desired correction. While it

may be easy to determine what looks wrong, correcting it can remain a puzzle. Just fiddling

with curves and hoping for a result will usually be a frustrating exercise—and if you do hit

on a correction, it’ll be an accident.

Say you are looking at an image and the color of the subject’s skin just looks wrong.

Skin color is something we are all familiar with, so most people can tell when it just doesn’t

look right. If the skin tone looks wrong, the image will look wrong. In fact, if you can cor-

rect for the skin tone, it is likely that everything else in your image will fall into place.

However, a problem arises when you try to correct for skin tone: The difference in

skin tones is vast. Skin tone has many colors and shades, so no value can be an accurate

reference—unless you measure it from the original subject, and there isn’t much chance

you’ll be doing that. Certainly there are approximations, but you can just as well make

approximations if you can trust your eyes (and monitor).

Paradoxically, the best reference are areas that should be grays. Grays can act as a refer-

ence because they are easy to measure: They should have even amounts of red, green, and

blue. When you measure with the Eyedropper, the R, G, and B values displayed in the Info

palette should all be the same—or very nearly so. Looking for areas that should be gray

can give you a definitive value to adjust for.

In a perfect world, you could find areas of your image that should be grays of 75 percent

(64, 64, 64), 50 percent (128, 128, 128), and 25 percent (192, 192, 192) black as reference

in your images; you could then set accurate white and black points, and your images

Those newer to “color correction” are probably sometimes misled by the term, which sug-

gests there is a “correct” color to shoot for. Color correction remains more an art than a sci-

ence, and corrections may reflect color that is more interesting, bolder, and more dynamic,

rather than just “correct.”
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The Art of Color Balance
While levels and curves corrections are excellent tools for normalizing color, you might

note one problem with making corrections by the numbers: This approach may make for

pretty accurate correction, but it may not always produce the most pleasing color. If you

don’t know where to start your correction, the techniques we’ve looked at so far are defi-

nitely a fine start and will get you moving in the right direction. A final tweak of color bal-

ance may do quite a lot to enhance your image’s color.

The idea of the Color Balance function (see Figure 1.26) is to allow you to shift the bal-

ance between opposing colors. Cyan balances against red, green against magenta, and blue

against yellow, with separate adjustments for highlights, midtones, and shadows. While

you could make similar changes with curves, the Color Balance dialog box is a friendlier

and easier way to make these changes. The result is usually a fine-tuning to help bring out

the interesting and inherent character of an image.

Rather than trying to calculate a result, you’ll find it easier to work with color balance

interactively. The goal is really to achieve more vibrant color:

1. Continue working with the lillycard.psd you have open (corrected in the previous

section).

2. Open Color Balance by pressing F/Ctrl+B.

3. Start with the Midtones (under the Tone Balance panel), and slide the Cyan/Red

slider between –50 and +50, watching the effect on the image. Narrow down the

range that looks best by swinging the slider in smaller ranges until the best position 

is achieved based on the screen preview.

4. Repeat step 3 for the Magenta/Green slider.

5. Repeat step 3 for the Yellow/Blue slider.

6. Repeat steps 3 through 5 for Highlights.

7. Repeat steps 3 through 5 for Shadows.

8. Repeat steps 3 through 7.

While the steps here might seem an oversimplification, this is really all you have to 

do. Your result can be a dramatic change in the image, even with small movements of the 

sliders, and changes will influence color, saturation, and dynamics.

The color result of a correction on the lillycard.psd appears in the color section, show-

ing the original image, the image corrected for grays, and then the image color balanced

with curve saturation and tone enhancements. The original looks bluish due to the over-
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