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Color Printing Basics

Every book has a cover; and almost every cover is in color. It isn’t necessary to understand 
color theory or how full color images can be produced from four printing colors (even boxes of 
crayons and the old paint-by-number sets had more colors). But I think you can avoid some 
problems and fix others if you understand some of this. Certainly, you should be more accepting 
of the differences between the image you see on your screen versus the image printed on your 
cover. 

I’ve written about color before. Each time I put some things at the end. For this paper, before 
we get into color theory and printing basics, I will reverse that. I want to show you why color—what 
our eyes see—is so amazing. 

This is exemplifies what is called simultaneous contrast. It is the Munker illusion. There are only 
three colors: blue, yellow, and green. One green! If you enlarge the “bottle caps” on the right, 
these are Affinity Photo’s color sampling tool, and you’ll see the small print: Red 0 G166 B81. 
Both green stripes are the same. 

This is the first time I’ve included this illusion without measuring the greens again: I never 
believe it’s true.  

Just in case you think, “Yeah, sure, those colors are special,” I made the same illusion in 
grayscale: 

The two vertical gray stripes are each 56% black only (OK, 56.078431372549%, if that matters).
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Another related illusion is Color Assimilation. Here the perceived color of a region shifts or 
spreads toward that of its neighbors:  

The three disks on the left appear cyan, magenta,and yellow. But when the layers of the image 
are separated, you can see that the disks are white. 
The lines alternate between transparent and color— 
they are not white and color.

The Boundary Effect is exactly what it says. It 
places a boundary around each color, and they, in 
turn, are not just brighter, but they appear to be 
different, albeit related, colors. 

Another example of color assimilation, show-
ing how colors can be changed, sometimes dra-
matically, is created by placing a transparent, 
reddish layer over a B&W image. There is a 
hole in it that corresponds to the iris of the eye. 
To me, her eye is blue.

These are quite different from illusions like 
the young lady and the old hag (sometimes the 
wife and the mother-in-law) or the duck and 
the rabbit. I have no data to support this, but I 
think it’s possible for some people to never see 
the hag or the duck; whereas we “all” see the 
Munker Illusion. 

I don’t think I’ve heard anyone call four-color printing 
(using only Cyan, Magenta, Yellow, and Black—CMYK, 
where K is used because B stands for Blue) an optical 
illusion, but if it’s not an illusion, it’s amazing magic. 

Although it is possible to print with different colors 
(see page 7, RYB) or with more than those four colors—
outside of advertising and packaging—almost every 
printed color image we see was printed with those four 
colors. 
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Color Theory

Let me dispense with a few nerdy statements:
Color is the visual perception of a small range or band of wave lengths and frequencies on the electromagnetic 

spectrum of electromagnetic radiation, which range from Extremely Low Frequency (ELF 
waves at 100 Mm—100 x 1,000,000 meters), Radio waves, to Gamma Waves (at 10 pm—10 
x 1/1,000,000,000,000 meter). Visible light is tiny sliver between within that range, between 
infrared and ultraviolet. Color is a perceptual quality. 

The color of something is related to how light is absorbed, reflected, and transmitted: the emission spectrum 
(different chemicals emit different frequencies of electromagnetic radiation), and interference 
(how different waves interact with each other). 

The human eye perceives Red, Green, and Blue light (RGB). Simplistically: for most people, we have 
three cones cells in the eye (trichromacy*): short cones (blue light), medium cones (green), 
long cone (red). From red, green and blue, all visible colors can be realized, but no other 
colors can be combined to produce red, green, or blue; therefore, they are called primary 
colors. Be warned, these are not the only “primary colors,” so do not be confused: what are 
primaries depends on the system or model they are a part of. 

Color can be described by its three characteristics: color, brightness, and saturation. And like the word 
“primary,” these go by different names—color/hue, brightness/value/lightness, saturation/chroma. 

Color models that try to demonstrate color, brightness, and saturation are called Color Space. Because there 
are three dimensions to color, color models try to portray a 3-D model in 2-D representations. 
These, like maps of the earth, must be compromises.

Colorfulness, chroma, and saturation are qualities of perceived color that contribute to chromatic intensity. 
Qualities like chromatic intensity, can only be measured psychometrically. 

In 1931, the CIE (Commission internationale de l'éclairage, 
or International Commission on Illumination) established 
a scientific system for defining light colors and the physiology 
of perceived color vision—psychometric. They developed 
the model of the Standard Observer to help determine how 
the average person sees color. Test subjects looked through 
holes in a box at two colored dots, created by colored light 
beams. One dot was fixed, while the other could be adjusted 
by varying the amounts of Red, Green, and Blue light. They 
had to dial-in the colors of the second dot to match the first. 
One of their important findings was that there are often 
many ways to create a specific color using different 
proportions—the effect is called metamerism.  

Another contribution from the CIE 1931 was this model of observable colors. This is a horizontal 
slice of the model which goes from black at the lowest point, to white at the highest point. 
* There are a few people, mostly women, who have a fourth type of cone. Having four cones is called tetrachro-
macy. People with a fourth cone may see a richer, broader, gamut of colors.The research is relatively new, and is 
far from complete. 
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Although this is the model I will 
continue to use, on the left is a revised 
model from CIE. These are stills 
from an animated version that dis-
played RGB in 3-D simulation.

Using the more common RGB 
illustration below, this shows the 
several different “flavors” of RGB 
and CMYK. While there are different 
versions of CMYK, they occupy the 

same basic space; see Pantone Process Colors (the printing industry standard), page 14. 
A more functional model shows how these two color spaces, RGB and CMYK, create a full 

spectrum of color. Simplistically: 

RGB is transmitted light: monitors, 
“real life,” etc. This model is additive; 
that is, colors added together create 
new colors, and if you add all the 
colors together, you get white. The 
secondary colors, combinations of 
any two of the primaries, produce an 
approximation of CMY. Our world 
is RGB.

CMYK is reflected light. The color 
that an object is not is absorbed (sub-
tracted) from the light illuminating the object, and the reflected light (color) is what we see. The 
combination of any two colors (CMY) produces secondary colors, approximations of RGB. The 
absence/subtraction of all color/light is black. Printed images (commercially screened and printed 
images, photographs, drawings, paintings,etc.) are CMYK.

In both of these systems, red, green, and blue are the primary colors in RGB; and cyan, 
magenta, and yellow are the primary colors in CMYK. A primary color is one that cannot be 
produced by the combination of any other colors.

There may be some confusion if you’ve taken art classes, because in painting, RYB are the 
primaries:

Up until, say, the late 1920s, early 30s, color images produced photographically or lithographically 
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were often RYB, not CMY. I have 
found little, not even speculation, as 
to why the shift from RYB to CMY.  

K was often added to both models 
to bring out detail, strengthen some 
of the colors, and deepen the shadows. 
In theory, CMY or RYB combined 
should produce black. The best I’ve 
ever seen or tried is mud. Adding 
black is transformative:

Here is a RYB lithograph from 
1893 (I created both the black plate 
and the RYBK image):

And here is a contemporary photograph (I removed and added back the black):

In both cases, the addition of black is essential to a more robust image.
Briefly, I think that the switch to CMYK occurred because:

• Pigments for printing are very expensive. A pure, synthetic, and relatively inexpensive form 
of Cyan was discovered in around 1930—therefore there was a strong commercial incentive.

• The photographic arts had matured; photomechanical and reprographic methods were being 
developed, which offered to make all sorts of commercial printing better and less expensive.

• Plastics were being developed and manufactured.
• There were significant advances in halftone screening.  

There is a prevalent theory online that there are 16,777,216 colors in RGB. There are 256 
colors in red from white to 100% red; same for green and blue: because there are 8 bits in 1 byte, 
and that byte defines a pixel of color. Each bit is either on or off, and eight-bits is 2⁸, which equals 
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256 combinations, and thus 256 colors/steps. If they are combined, 
you get 256 Reds x 256 Greens x 256 Blues = 16,777,216 possible 
colors. If you are a monitor manufacturer, doesn’t “Over 16 million 
colors!” sound great? RGB can also be divided into percentages, 
therefore 100 colors per channel, 1,000,000 colors total. 

The online theory continues, CMYK has only 16,000 colors!1 That would mean that there 
are 16,761,216 colors in RGB that cannot be printed in CMYK. Oh‽ Using the same combinatory 
process, CMYK should have 4,294,967,296 colors. I don’t believe either grand totals.

This is based on the CIE model:

If we compare CMYK to sRGB (sRGB is the universal consumer color):

they’re the “same.” Measuring these shapes, I calculated the area of CMYK as 5.93 in² and sRGB 
1 I have traced references to 16,000 CMYK colors on several commercial printers’ websites, where it is simply stated 
as fact. For example, “Also, the maximum color combinations of RGB reach over 16.7 million, whereas CMYK 
has 16,000 color possibilities. Be that as it may, CMYK files are still larger than RGB files despite their limited color 
yield.” <https://www.citypressinc.com/post/cmyk-vs-rgb-for-printing> The same image in CMYK and RGB has 
the same number of pixels, but CMYK has an additional channel so the file is bigger!   
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as 5.90 in². How ever inaccurate, I think we can say they are nearly the same size. Whether compared 
visually or measured, sRGB and CMYK have nearly the same number of colors! 

Our eyes are receptive to 3 colors: red, green, and blue, called tristimulus.  Some people, mostly 
women, are sensitive to a 4th color. This is called tetrachromacy, but that research is still very 
new, and some argue inconclusive.

The CIE (International Commission on Illumination) found that because color is a perceptual 
phenomenon, many or most combinations of RGB are identical in terms of how we perceive 
them. How many colors do we see? I don't know. Theories run from 10M-12M, 3M-4M, and 
1M-3M. I believe it's more in the 1M-3M range.

The range from 0–256 doesn’t sound like a lot of colors. Here it is in grayscale, achromatic, 
white to black.
I did not do the entire 256 levels gradient. The divisions in the midtones are the most obvious 
to most people, so that’s the area I worked on. The rest of that gradient has been frosted. This 
graphic took a long, solid day. I saw no reason to divide the entire 256 levels gradient just to show 
that you can’t see the distinct levels. The marked section is 44 levels, and it’s been enlarged 579% 
at the bottom of the graphic. 

You should have no trouble seeing the 64 levels, and probably most of the 128 levels. Much 
above that, the steps disappear. This should give you an idea of how many colors we can see, 
which is how many colors there are. If we say 128, then we can see 2 million colors. When you 
see those big numbers, like 16,777,216, the overall range of colors in sRGB does not change—from 
white to black, white to red, etc.—only how many divisions and therefore theoretical combinations: 
mostly divisions we cannot see. 

Not wanting to go further into that fray, let’s ask the question, not how many colors can we 
see, or how many colors are there, but how many do we need? In asking this, I am thinking 
practically about printing, and specifically four-color printing.   

It is easy to reduce the number of colors in an image with a good graphics program. Here are 
three RGB images, where I have systematically reduce the number of colors. 
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This is more colorful than most:  

Although you can find deficiencies, the image holds up even down to 64 colors. But the number 
of colors we need changes when there are longer and more subtle gradients:

This image, and the one on the next page, develops banding at around 32,768 colors, more colors 
less banding, less colors more banding. 
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I am not suggesting that we need few colors, actually quite the opposite, but as a practical 
matter, we often don’t need as many colors as we think.  

Color Printing

Standard color printing uses four colors, called process colors, CMYK:

The three sets of swatches are scans of printed tests. As you can see, for the three RGB primaries, 
printing using KDP’s CMYK does an convincing job.

Every color image is broken down into four components, called separations. Each separation 
is actually grayscale, but it is displayed or printed in color: 

To repeat an earlier examples

This shows the digital separations; these are not scans of printed material, although they would 
be very similar.  
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Most digital presses have a resolution of about 2400 dpi, that is, true dots per inch. The tiny 
dots of ink or toner are 0.0004167″ wide. A halftone dot in a color book is as big as 0.00588″. 
KDP uses 170 lpi (lines per inch, which means 170 halftone dots per inch). Each halftone dot 
could contain as many as 200 dots of ink in one color. These dots are also called addressable dots 
of ink because just before each page is printed, the exact location of each dot—as many as 
1,144,684,800 dots—is calculated.  

To reuse an earlier example, here is how a full-color image prints in detail:
The dots of ink in the enlargements are the halftone dots. They are not the same as pixels. 

Most of the color we see is from the proximity of the dots; but like working with paints, some 
of the dots overlap and produce new colors:

Even with the additional colors caused by overlapping colors, we see many more colors. A 
simple color table, which captures the most important 256 color shows what our eyes perceive: 
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Out-of-Gamut Colors

The out-of-gamut colors are not just the single layer we saw on page 8. They 
are those colors that exist in one 3-D color space, sRGB, but do not exist in 
CMYK, and which extend towards white and towards black. Again, it is not that 
there are more colors in sRGB, but that the two color spaces are not the same 
shape and parts do not overlap.

Large solid areas of out-of-gamut 
color (often bright and saturated colors) 
suffer the most (left). However, in most 
continuous- tone images, out-of-gamut 
color is often not a big problem: there 

is quite a bit of out-of-gamut color in these images, but you would be hard pressed to find any 
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fault with the printed (CMYK) version. I have printed this montage with CreateSpace and KDP 
throughout the last ten plus years, and the image on the right is typical (see page 20). 

There are several ways to deal with sRGB to CMYK conversions and out-of-gamut colors.
Work in CMYK: If you work in CMYK, you can’t have out-of-gamut color. When I am working 

in color, I often change from sRGB to CMYK, even to Lab, to take advantage of how I can adjust 
certain colors that are unique to each mode. I would rather sacrifice some small amount of color 
for the control. Working in CMYK, I rarely miss those colors. However, when I convert sRGB 
to CMYK, I will always compare the CMYK to the sRGB before I simply upload the art for 
printing. Sometimes the change can be significant. Therefore, do not simply save an sRGB file to 
PDF/X-1a. The art will be converted to CMYK. Either convert it to CMYK, then export to 
PDF, or examine the PDF carefully. With KDP, I prefer to work in sRGB and upload sRGB. 

Control Colors: No matter how good the printer, if you have colors that are vital, like corporate 
identification or packaging, one solution is control or spot colors (control and spot are interchangeable). 
These are special colors that print using additional printing plates (or the equivalent). For example: 

I am unaware of any print-on-demand company that permits control or spot colors. 
Use the printer’s profile—some printers will give you their profiles to accommodate converting 

from sRGB to CMYK. Print-on-demand companies don’t make these public. 
Trust in the system: Digital printing has changed the landscape. Our home color printers emulate 

sRGB magnificently, and they are CMYK! Commercial digital presses are different, but most 
manufacturers talk about emulating sRGB. Here is one way:

CMYK are the standard process colors, 
and Pantone Process Colors are the industry 
standard. 

Every printer, monitor, etc., has its 
own profile(s) that lets digital files appear 
correctly on your monitor or be printed 
correctly. As you can see, there is a fair 
variety between just a few different
CMYKs. Most products associated with 
your computer will make their profiles 
available. Most printers will tell you what 
their preferred profiles are (these will take 
into account the ink colors, paper, rotation, 
press, etc.). But I am unaware of any print-
on-demand company, certainly not KDP, 

that will tell you much of anything along these lines. Never their profiles.
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Rendering Intents: There are rendering intents: these are instructions that tell the software that 
is converting from one RGB to CMYK, how, in part, to handle out-of-gamut color. There are 
four:
Perceptual—compresses all RGB color into the CMYK destination, preserving the overall perceptual 

appearance of the image. All colors will change a little, both in-gamut and out-of-gamut.
Relative Colorimetric—scales the white of the source file to that of the target file (output media). 

Then all the colors are mapped to the CMYK file, lightness and hue are maintained, but the 
out-of gamut colors are clipped to the nearest reproducible colors at the expense of saturation.

Absolute Colorimetric—all in-gamut colors are exactly converted, while the out-of-gamut colors 
are clipped to the nearest reproducible hue. Lightness and saturation are lost.

Saturation—maps the fully saturated colors to fully saturated colors in the CMYK at the expense 
of hue and lightness. This is best suited to charts and logos were certain colors are intended to 
pop, but specific hues are less important.

The differences between them depends a lot on the image. Some changes could be quite noticeable, 
while other are negligible. Although many graphics programs default to Relative Colorimetric, I 
find, on the whole, that Perceptual Rendering is consistently the most effective. 

Convert and adjust: Set the rendering intent to Perceptual Rendering Intent, for example, then 
convert your work from sRGB to CMYK. Display both the original sRGB and the CMYK 
versions side-by-side on the same monitor. Or if you print them, view them side-by-side under 
the same light and ambient conditions. 

Both Photoshop and Affinity Photo let you mark out-of-gamut colors (based on traditional 
CMYK profiles and process colors), see center montage at bottom of page 13. Knowing what 
colors/areas are out-of-gamut you can select those areas and adjust them, do overall adjustments, 
etc. Tools to consider: Curves, Color Balance, or similar. Two approaches (take notes while you 
work): reduce the over all colors equally, as a start; or reduce the unwanted color(s): for example, 
if you have an orange, try reducing cyan and maybe some black.  

Software Generalities

For an all text interior, you could work in Word, or Libre Office/OpenOffice, as well as InDesign 
or Affinity Publisher. They all work reasonably well. Word and LibreOffice/OpenOffice export 
to PDF/A, which embeds fonts, removes transparency, and converts all art to sRGB. 

Desktop publishing programs (InDesign, Affinity Publisher, etc.) offer much more nuanced 
control of text and images, as well as ease of use—once you learn the programs. 

There are free PDF conversion programs. They generally convert CMYK to sRGB. They 
produce generic PDFs.  

Adobe Acrobat creates and permits editing PDFs (albeit limited). Desktop publishing programs 
permit converting to PDF with a range of presets. There are also online conversion sites. I do not 
know how they deal with CMYK or PDF presets (PDF/X-1a or PDF/X-3). 

For images,especially covers, graphics programs that support layers are important. Depending 
on what kind of PDF you require, you might get away with something like GIMP, which is free, 
or you might need Photoshop or Affinity Design.   

I also recommend a tablet if you do lots of graphics work.  
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CMYK vs RGB

Most traditional commercial printers will give you a lot of help, including a profile to use. They 
want your work to print well. Most print-on-demand companies, KDP especially, are quite 
secretive.  

Printers talk about PDF presets. Presets are a set of standards that are incorporated into the 
resulting PDF. For example, PDF/A was designed for archival purposes; PDF/X for graphics/printing.

IngramSpark recommends submitting CMYK work. They prefer a PDF/X-1a file, which 
converts RGB to CMYK, or PDF/X-3, but your your work should be CMYK. This means that  
for the most part you should be working in Photoshop, InDesign, Affinity Photo, Affinity Publisher, 
and maybe have Acrobat. Other software might export to PDF/X-1a or PDF/X-3. In GIMP, 
while you can change the color mode to CMYK, you can’t work in CMYK. You can export to 
a generic PDF, but not to a preset.

KDP, while recommending PDF/X-1, will accept almost anything from Word files to text 
files, generic PDFs to PDF/A, PDF/X-1, PDF/X-3, and PDF/X-4. They will also accept RGB 
as well as CMYK.

Even with converting from sRGB to CMYK, the color spaces are close enough that most 
images are not hurt. Before Affinity Photo, which permits color correcting in LAB, RGB, and 
CMYK without converting the image color mode, I often converted color spaces in order to have 
access specifically to Y and K. However, as you will see, most continuous tone images print well 
even with out-of-gamut color.

With regard to KDP, I give the nod to sRGB as the color space of choice.

Examples

All of the following examples have out-of-gamut colors based on CMYK Coated FOGRA39 
(a CMYK profile). We cannot know what is truly out-of-gamut for KDP et al. because there are 
no published color profiles.

Both KDP and IS will strip off whatever profiles and color management we or our software 
assigns our images. 

None of the art was prepared for printing or enhanced in any way, other than sizing it for the 
test books and the CMYK conversion itself. Although there were many generations of the test 
books, I did not correct any image based on how it printed.  

All of the color work shown here was scanned from Premium Color books, except as noted. 
The test books were chosen at random, so that I didn’t bias the choices. Later, comparing these 
scans to many other examples, I would say these are representative. 

KDP Premium Color compresses the three-quarter (dark/shadow) tones; see page 24. Of course 
this can be compensated for by opening up the shadow detail. I didn’t do that because then the 
tests would be showing more what I can do and not KDP.

In traditional printing, where a print run could be 1,000 to 10,000,000, individual sheets are 
examined and corrections made, with print-on-demand presses each sheet is a complete run, even 
if they are printing multiple copies of the book. On-press color correcting with p-o-d has to be 
done before a book is printed. More on this later, but it’s important to understand the limitations 
of the system.
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Printed Premium Color
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Printed B&W
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This is the original art (left) for the scans showing how 
KDP prints step wedges. For the most part, you can see a 
distinction between 90% and 100% Black. And you can 
see that some of the black step wedges show some compression 
in the darkest areas.

Below, some of the three-quarter tones (shadow detail) 
compress or choke up in these scans. 

Some inks take from a few days to a couple of weeks for 
the shadow detail to develop. When evaluating how the 
shadows print, give the printed proof at least a few days 
before making an assessment. I noticed this some years ago, 
but more recently with KDP, I have not encountered it.  

Below these, you’ll see how the shadows can be opened 
up.

Here you can see the effect of opening up the 
shadow details on the Premium scan. In the case 
of the bottom stepwedge, K-only, it was lightened 
bit too much. That could have been prevented 
by excluding it from the selection. 

The point, however, is that shadow detail can 
be opened up, either globally, as in this example, 
or targeted, where the adjustments can be applied 
to a selection(s). 
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Transparency

Another issue that often effects whether a book 
is blocked or not is transparency. Transparency is 
literally the quality of letting light through—a quality 
of seeing what is beneath an object. In the example, 
left, there are 4 layers, like 4 acetates, or cartoon cells. 
Each layer is transparent except for the object on it, 
which masks out anything beneath it. The blue 
pentagon masks out some of the green triangle; the 
red heart masks out part of the green triangle and 
the salmon colored gear; etc. In this sense, transparency 
is quite simple.

Transparency in most graphics 
programs is indicated by the checker-
board background.

Another example of transparency 
is effects like drop shadows. There is 
a drop shadow around the boxes in 
these examples of layers.  

But how transparency is handled to be printed is 
hugely complicated. One thing that happens when multiple layers are flattened—four layers have 
been combined and reduced to one—there is often a color shift. Usually it is negligible, but 
sometimes it is quite obvious. KDP, IS, et al., do not want the possible surprise of a color shift, 
and because handling transparency and printing can be problematic, it is best that it’s removed 
(flattened). When flattened, the checkerboard/transparent background becomes white, above 
right—in printing this is paper color, there is no white ink in CMYK. The ultimate consumer 
image file format is JPG. JPGs are single layer images, that have no transparency. 

Although this is not generally talked about, nor is it what people mean by “transparency,” 
editable text requires transparency. Here, what you’re reading now has a white background that 
shows through. When PDFs are flattened—the transparency is removed—editable text remains 
editable. 

Most PDF conversions (generic, PDF/A, PDF/X-1a, PDF/X-3, even PDF/4, if you don’t select 
keeping layers) will flatten transparency. Ironically, it is Word where it is possible to have transparency 
in a PDF, using Word’s word art feature, but not if you select PDF/A (under Options): however, 
PDF/A will remove the transparency effects.  
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Color Fidelity: Named Hex Colors

It is impossible to show all the colors can and cannot be printed. This becomes important 
when using large, solid, areas of color that might be out of gamut. The following are approximately 
740 named hex (the color code) colors.   

Each page has two large columns of three smaller columns: the Name of the color, the hex 
code of the color, and a column of the in-gamut colors based on standard out-of-gamut plugins. 
Each spread shows the PDF art on the left page and a scan of the printed examples (Premium 
Color) on the right page. 

These colors are printed twice, first, alphabetically, second, sorted by color/name. I tried to 
categorize them by color family, from dark to light. Some colors are included where they are 

because of their names: for example, I might have put Cadet blue with the greens except for its 
name. Other colors look different as the sorting changes them relative to surrounding colors—simul-
taneous contrast! The final selection and arrangements are idiosyncratic.  

As noted earlier, large solid areas of color are difficult, and if the color is important, a control 
or spot color is usually used. The following set of scanned printed pages was picked at random 
form a dozen or so test books. I have compared it to the other test books and it is a fair representation 
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of how KDP prints these solid colors; however, things drift and and change. I cannot recommend 
enough that you do a test book. Presses change, inks/toners change. Profiles are changed. I should 
note that I’ve been printing test books for almost 15 years with Create Space and now KDP. KDP 
does a remarkable job of printing color images over a span of years that matches as well as or even 
better than many traditional printers.  

Quality Control

Before the examples, this 
is a good place to discuss quality 
control. Most printers have 
print runs of 500 to 5,000,000 
sheets per run. All of one sheet 
is printed at a time, in what 
is called a press or print run. 
A sheet, printed both sides, could contain, 16, 32, or 64 pages.Generally there will be a press-
man pulling a sheet out every few minutes or so, to check the color, and to make adjustments to 
the ink flow will be made accordingly. Quality control is in real time and can be amortized to 
pennies per book. 

The print-on-demand model (KDP, IS, Lulu, et al.) is that a book 
is printed to order. They use digital presses, and usually print four pages 
per sheet (or from a roll, called a web). Each side of the sheet is a complete 
run. It cannot be checked. These presses print five 1-color book pages 
per second. All quality control must be done before books are printed. 

Although finished books may get a quick look-through, it cannot be more than cursory. To sit 
and scan a 300-page book takes 5 minutes. If any care is given, no one can do more than two or 
three books before the brain turns to mush. But even two-seconds a spread cannot necessarily 
catch if pages from other books have found there way in, or images printed badly without 
comparing the book to the PDF. If there were some question, comparing pages to the PDF, could 
easily take 10–15 minutes (at, say, an average of $10/book), which would make p-o-d books 
prohibitively expensive. 

“I’d be willing to pay a premium for better quality control,” won’t work with the p-o-d model. 
Special orders don’t fit the model. 

If someone orders 500 copies of a book, each copy is printed in full before the next copy. 
Again, no one can pull sheets to check them.  

For the most part, a continuous tone image, e.g., pages 17–23, can hide some color infidelity 
much easier than large, solid areas, as in the following pages. However, almost no one will be 
comparing your book to another copy of it, much less to your original art. 

Shifts in color can be due to variations in ink or toner flow (e.g., not enough or too much 
cyan), halftone dots slightly out of registration (even a 0.001″ out of register); changes in ink/toner 
temperature; changes in paper stock (whiteness, fillers, coatings, thickness); changes in humidity; 
etc. 

None of the following has been changed other than to fit these pages: no image enhancements, 
not before printing or after scanning. The original art and the scans are sRGB. 
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