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	Given the scope of its various capabilities, no wonder that GIF is really the graphic format for the Web.  Of all its advantages, however, flexible palette reduction is probably the least known one. There's more information out there on GIF animation, transparency, or even interlacing.  True, palette reduction won't improve the quality of your picture (in fact, it may even spoil it a bit), and it won't add any interactivity or something.  What's it all about is no less important, however:  It may greatly reduce the file size of your image and, correspondingly, its download time. 
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biting off extra bits
	
	

	 
	 
The trick is based on the fact that GIF, as compared with nearly any other graphic format, has the advantage of packing information as densely as possible.  In particular, this means that, if your image has exactly 64 different colors in it, its every pixel will occupy no more than six bits, for the simple reason that 26 = 64.  Therefore, a chain of six bits has exactly 64 different states, which is enough to code the necessary 64 colors. 

In any other format, pixels of such an image would still have been 8 bits each, with the unnecessarily big palette of 256 colors and with two extra bits wasted by every pixel.  (If you're not keen on binary mathematics, don't worry---it's not what really matters here.)  Savings in file size that are due to this capability of GIF may be quite considerable and, needless to say, very important for Web usage. 
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tools to use
	
	

	 
	 
The feature being uncommon among graphic formats, flexible palette reduction for GIF files is not supported by all graphic applications.  Of the best known ones, Adobe Photoshop is capable of doing this, as is the shareware LView Pro application.  Below I'll discuss handling GIF palette in Photoshop. 
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  A wonderful resource for those who don't have Photoshop (or prefer 
First, you must have your image in RGB Color mode before going to Indexed Color (in Mode menu).  If you're already in Indexed Color (for example, if you've loaded your image from a GIF file), you should transform it first to RGB Color.  In the Indexed Color dialog that pops up when you're switching to 256 color mode, you must specify what number of bits per pixel you desire.  Or, you may directly enter the number of colors in the Other text box. 
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However, keep in mind that if you specify, for example, 40 or 50 colors, each pixel will still be 6 bits in size.  Only the next lower power of two (25 = 32) will reduce the image by one more bit per pixel.  The values of 3, 4, 5, etc. bits per pixel that are in the Resolution area correspond to 8, 16, 32, etc. colors in the palette.  If your image already has less than 256 colors, Photoshop will count them for you and put the exact number in the Other box. 
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measuring palette reduction tolerance
	
	

	 
	 
What is, then, an acceptable value for "bits per pixel" parameter? This depends very much on the image itself.  The bigger and more complex is the picture, the more colors it will require.  For example, if you have a simple solid-colored (say, black) text on a solid-colored (say, white) background, 8 or 16 colors will usually do.  (Not just two, as you may have thought;  see anti-aliasing for an explanation.) 

As a general rule, if you have only solid-colored plates in your image (no gradients, no drop shadows, no photographs), you can take the number of the "main" colors that are visible to the eye and multiply this number by 8 or 16 to allow for anti-aliased edges. 

If, on the other hand, your image has only one "main" color (as in a gray scale image) but has some shadows, blurs, or gradients, you should choose a palette size of no less than 32 colors.  Moreover, sometimes for good rendition of drop shadows, as much as full palette of 256 colors may be required.  For best results, you should experiment with every image on individual basis to see if it tolerates palette reduction at all and what is the least possible number of colors. 

Of no less importance than choosing the number of colors is the problem of which colors to use.  In Photoshop, this is governed by the Palette area of the Indexed Color dialog (see above).  The default selection, Adaptive, means that the program will try to find the most used colors in your image and preserve them intact while sacrificing some of the less prominent colors.  More often than not, this is exactly what you want it to do. 
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having the dithers
	
	

	 
	 
There is, however, one more issue to be aware of.  To simplify handling graphics on various platforms, most modern browsers---including Netscape Navigator and Microsoft Internet Explorer---change the palette of the images they display and force it to some standard palette.  This palette is called browser-safe because an image that uses it will never undergo any palette change in the browser and will therefore look on the Web exactly as it looked in the painting program that created it. 

This may be important for you because, in an attempt to render original colors with those of another palette, all browsers use dithering.  This is the name given to the method when a solid color is changed to some random mix of pixels of different colors that, being fused together in a human eye, produce the impression of the original color.  As you can guess from the above dialog screenshot, Photoshop by default employs the same dithering (or diffusion) technique when reducing image palette. 

On one hand, dithering is certainly good because it allows to preserve the colors of an image even after the display palette has changed.  On the other hand, it is dithering that is to blame for that untidy rough look that many images have when viewed on the Web.  So you may want to avoid this artifact whatsoever, which means that you must create your image already in the browser-safe non-dithering palette. 

If you're dead set to avoid dithering, then the first thing to do (if you use Photoshop) is to get this browser-safe palette in the form of an ACT (Adobe Color Table) file.  Then, you have a choice of loading this file into your Swatches and using it while painting, or applying the palette post factum, at the moment of reducing palette of a RGB Color image. 

In the latter case (which often gives worse results, however), in the Indexed Color dialog box choose Custom in the Palette area, switch to None for Dither and click OK.  In the Color Table dialog box that appears, press the Load button and locate the ACT file with the safe palette. 
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moving on
	
	

	 
	 
To make use of other GIF goodies such as transparency and interlacing, you may employ the above mentioned LView Pro utility to post-process your graphics, since Photoshop 3.0.5 does not support these features of the GIF89a format variety.  However, you may download the free GIF89a Export plug-in which, first, provides all the functionality of the Indexed Color dialog shown above, and second, allows setting interlaced mode and specifying transparent color.  The latter capability combined with the opacity control of Photoshop layers makes it possible to emulate even partial and gradual transparency in a GIF image! 
	
	


