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	Backgrounds on the Web are a controversial issue.  Everybody seems to be either for or against them.  Some claim that this feature has created a new genre of computer art, while others declare that backgrounds distract from the content and should be prohibited.  I don't know to which of the extremes your attitude is closer.  What I discuss here is not whether backgrounds are good or bad, and not what kind of backgrounds is better and why.  Here, a nasty technical problem is treated:  How to make a background that would tile seamlessly. 

I bet that if you've ever made computer graphics, you have your own vision of a really cool background.  With the plethora of painting, fractal, and natural media tools now on the market, it is rather difficult to completely miss an inspiration for an original (or at least pretty) background image.  But the problem of matching the edges of a pattern once it is designed may become a real stumper for an inexperienced Web artist.  In this Tip, I've tried to collect information on all possible methods of producing seamless patterns that I know of. 
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puttying manually
	
	

	 
	 
If you've ever tried to make a seamless background (and unless you've run across one of the techniques described below) you must have had the frustrating experience of adjusting edge pixels so that they match each other when the pattern is tiled.  Most of the time, even after you've spent considerable time fiddling with the edges, results are discouraging. 

Human eye is incredibly capable of discovering traces of order in chaos, and the defects of a junction, being repeated many times in a regular grid, become shockingly noticeable.  Probably you've even tried to remember these defects---that are easily seen when the pattern is self-adjacent---in an attempt to use these hints in further editing of the standalone pattern's edges.  Really a daunting task when performed this way. 

But imagine for a moment that you've got the possibility to edit the pattern already tiled, so that the changes you make are miraculously applied to all its copies immediately.  Now that all your painting tools can easily cross the boundaries and you can perfectly see the immediate result of what you're doing, the task of matching the edges becomes manageable even manually, without using any non-standard tools. 

The good news is that this trick is really possible, and you don't even have to use anything like cloning your pattern to edit the boundaries between the pattern's copies.  All you have to do is to divide your pattern into four quarters as shown below and then swap their places: 
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After the operation, your pattern will represent a fragment of a tiled plane with the parts of four adjacent pattern copies, and repeating this re-arranged pattern will give you exactly the same result as repeating the original.  But, as compared to the original version, you now have all 100% of the boundaries in their natural one-against-the-other state, all easily editable. 

This rearrangement can be quickly made with as much as copying and pasting in nearly any painting program, although some of them allow doing it even simpler, in one step.  In Adobe Photoshop, for example, all you have to do is to choose Filter => Other => Offset (with nothing being selected in the image), then specify half of your image's horizontal size in the Horizontal field and half of its vertical size in the Vertical field, set the Undefined Areas option to Wrap Around and click OK. 

This simple method is actually my favorite, because it allows you to use any painting tools, smearing, blurring, you name it, for softening and eliminating the junction.  The only thing to remember is that you must be very careful in the areas where the junctions to be smoothed out come close to the new edges of the pattern (for instance, on the left end of the boundary between 4 and 2, or on the top of the boundary between 4 and 3 in the right pattern above), because in these areas you're in danger to easily introduce new defects that, again, will be visible only after the pattern is tiled.  It is even possible that by having destroyed smoothness in these areas, you will have to repeat the whole procedure of swapping quarters and puttying junctions once again. 
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wrapping around while painting
	
	

	 
	 
Probably the best painting program in the world, Fractal Design Painter is very well suited for creating cool backgrounds.  Its wealth of natural media tools and art materials, coupled with its neat interface design, make for one of the most inspiring creative environments I've ever worked with.  What is even greater, the program has a very neat, albeit quite simple, feature for making seamless backgrounds. 

After you select Tools => Patterns => Define Pattern command, all your painting tools will acquire a magic ability to cross the edges of your image:  As you paint with, say, a brush off the right edge, the continuation of your stroke miraculously appears on the left, and running above the top will wrap you to the bottom of the image.  In this way, you simply cannot make an image that would not be a seamless pattern! (Not exactly that, however.  This property, called Wrap Around Color, is in effect only for those tools that involve drawing with the mouse; various aftertouch effects such as Lighting or Surface Texture will not change the way they are applied.) 

Although this isn't about to help you much if you already have a pattern to be made seamless, the plethora of exotic tools in Painter makes it a good method for rendering cool, natural-looking seamless backgrounds very quickly.  To show a sample, this Tip's background was made in this technique. 
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welding automatically
	
	

	 
	 
There exists another approach to making patterns seamless, this one trying to automate the process of manual matching boundaries of a pattern after it is created.  As in many similar "machine-produced versus hand-made" cases, the comparison shows that this algorithmic method is faster, easier to accomplish, and it yields more stable---but less satisfying (though often quite acceptable) results. 

To fuse the neighboring pattern copies, this method uses blending one side of the pattern with the opposite side.  As shown on the chart below, the algorithm takes four strips of the texture outside of the selection that is to become a pattern, moves them to the inside of the opposite edge and there applies gradual blending, so that the opacity of the strip is 50% on the very edge and gradually decreases to 0% towards the center. Correspondingly, the opacity of the underlying original texture is, too, 50% on the edge but restores to 100% towards the center. 
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The obvious prerequisite for this method is the necessity to leave enough space outside of the selection that you want to turn into a pattern (the width of these gluing flaps is usually about 20% of the rectangle's size).  The method works well for soft, blurred textures without sharp details and without much contrast (many backgrounds indeed conform to these requirements). 

But if your image contains text or embossed details, the result may not be what you really want, because overlaying one image copy over another is too obvious in such cases.  A sample of this technique is presented by the heading image for this Tip, with the yellow dashed line showing the boundaries of the selection the effect was applied to. 

To my knowledge, there are currently two implementations of this algorithm.  The first is a filter named Seamless Welder from the Kai's Power Tools collection (version 2.0 and above).  To use this set of plug-in tools, you need a host application such as Adobe Photoshop.  The second implementation is a built-in filter in the shareware Paint Shop Pro application (version 4.0 and above);  there, it is under Image => Special Effects => Create Seamless Pattern. 
	
	


