RGB and CMYK 

The photons that make up light can have any frequency, but our eyes only respond to those in three narrow overlapping bands, which we call red, green and blue. This means that we can simulate any colour by shining a combination of red, green and blue light, even if the frequencies within each band aren't the same. Colour defined by three numbers, one controlling the amount of light in each band, is called RGB colour.

Many graphics software programs give you the choice to work in either RGB or CMYK. These are called "color spaces". Scanners and digital cameras create images using combinations of just three colors: Red, Green and Blue (called "RGB"). These are the primary colors of light, which computers use to display images on your screen. 

Printing presses print full color pictures using a different set of colors, the primary colors of pigment: Cyan (blue), Magenta (red), Yellow and Black (called "CMYK"). This is "4-color process" or "full-color" printing that comprises the majority of magazines and marketing materials you see every day. At some stage your RGB file must be translated to CMYK in order to print it on a printing press. 

Always do the RGB-to-CMYK Conversion of Your Images
You will have more control over the appearance of your printed piece if you convert all of the images from RGB to CMYK before sending them to print. Printers cannot be responsible for sub-par results if you furnish your images in RGB. Even though monitors always use RGB to display colors, the colors you see on your monitor will more closely match the final printed piece if you are viewing them in the CMYK color space. 

Be aware that it is possible to see colors in RGB that you can't make with CMYK. They are said to be "out of the CMYK color gamut". What happens is that the RGB-to-CMYK translator just gets as close as possible to the appearance of the original and that's as good as it can be. It's something that everyone in the industry puts up with. So it's best to select any colors you use for fonts or other design elements in your layout using CMYK definitions instead of RGB. That way, you will have a better idea of how they will appear in your printed piece. Here's a common example: many programs translate the 100% Blue in RGB into a somewhat purple-looking color in CMYK. Typically a recommended CMYK value of 100-65-0-0 will get a nice clean blue. Working in the CMYK color space allows you to select the CMYK recipe, or "screen build", that gives you the results you want. 

You most likely won't notice this kind of color shift in a color photograph. It is more likely to happen if you pick a very rich, vibrant color for a background or some other element of your layout. It probably won't look bad, it just won't look exactly the same. But it may not be noticeable at all either.

SPOT COLOUR
Sometimes even CMYK colour doesn't give enough control. When you print coloured text or simple graphics, using a single pre-mixed ink gives a less fuzzy look than a combination of four inks. Ink manufacturers produce large catalogues of pre-mixed colours, including special effects such as metallics, glitter and gloss finish. These inks must be specified by name and serial number, and are called spot colour. 

Digitisation of Spot Colors

Spot colors are now a great business for a company like Pantone. The modern trend in spot color matching systems is the digitization of spot colors. This idea came from the fact that a spot color print won't be a match to the monitor's colors, due to the inherent differences in printed (ink) colors and monitor (light) colors. To achieve a rather good result of simulating the RGB colors into CMYK colors in offset prints, a proper monitor calibration should be done to realize a good balance between reproduction of gray color on paper and on screen.

Classification of Spot Colors

Spot color classification has led to hundreds of discrete colors being given unique names. There are several industry standards in the classification of spot color systems, such as:

Pantone, the dominant spot color printing system in the United States and Europe.

Toyo, a common spot color system in Japan.

DIC, another common Japanese spot color system.

ANPA, a palette of 300 colors specified by the American Newspaper Publishers Association for spot color usage in newspapers.

Because each color system creates their own colors from scratch, spot colors from one system may be impossible to find within the library of another.

An image to be reproduced  in a single spot colour is usually changed into “greyscale “ mode in an application like Photoshop, and its spot colour allocated within an application like InDesign, Illustrator or Quark. Spot colour has the advantage of giving the exact colour the designer requires, with little or no “colour migration”. If the printing job only requires  three or less colours, it also has the advantage than being cheaper than 4 colour process.
