Graphic file formats

Because of the bandwidth issues surrounding networked delivery of information and because image files contain so much information, Web graphics are by necessity compressed. Different graphic file formats employ varying compression schemes, and some are designed to work better than others for certain types of graphics. The two primary Web file formats are GIF and JPEG. A third format, PNG, has been available since 1995 but has been little used because of poor browser support.

GIF files

The CompuServe Information Service popularized the Graphic Interchange Format in the 1980s as an efficient means to transmit images across data networks. In the early 1990s the original designers of the World Wide Web adopted GIF for its efficiency and widespread familiarity. The overwhelming majority of images on the Web are now in GIF format, and virtually all Web browsers that support graphics can display GIF files. GIF files incorporate a compression scheme to keep file sizes at a minimum, and they are limited to 8-bit (256 or fewer colors) color palettes. Several slight variants of the basic GIF format add support for transparent color and for the interlaced GIF graphics popularized by Netscape Navigator.

Improving GIF compression

You can take advantage of the characteristics of compression to improve its efficiency and thereby reduce the size of your GIF graphics. The strategy is to reduce the number of colors in your GIF image to the minimum number necessary and to remove stray colors that are not required to represent the image. A GIF graphic cannot have more than 256 colors but it can have fewer colors, down to the minimum of two (black and white). Images with fewer colors will compress more efficiently under LZW compression.
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Interlaced GIF

The conventional (non-interlaced) GIF graphic downloads one line of pixels at a time from top to bottom, and browsers display each line of the image as it gradually builds on the screen. In interlaced GIF files the image data is stored in a format that allows browsers that support interlaced GIFs to begin to build a low-resolution version of the full-sized GIF picture on the screen while the file is downloading. Many people find the "fuzzy-to-sharp" animated effect of interlacing visually appealing, but the most important benefit of interlacing is that it gives the reader a preview of the full area of the picture while the picture downloads into the browser.

Interlacing is best for larger GIF images such as illustrations and photographs. Interlacing is a poor choice for small GIF graphics such as navigation bars, buttons, and icons. These small graphics will load onto the screen much faster if you keep them in conventional (non-interlaced) GIF format. In general, interlacing has no significant effect on the file size of GIF graphics.
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Transparent GIF

The GIF format allows you to pick colors from the color lookup table of the GIF to be transparent. You can use image-editing software like Photoshop (and many shareware utility programs) to select colors in a GIF graphic's color palette to become transparent. Usually the color selected for transparency is the background color in the graphic.
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Unfortunately, the transparent property is not selective; if you make a color transparent, every pixel in the graphic that shares that particular color will become also transparent. This can cause unexpected results:

Animated GIF

The GIF file format allows you to combine multiple GIF images into a single file to create animation. There are a number of drawbacks to this functionality, however. The GIF format applies no compression between frames, so if you are combining four 30-kilobyte images into a single animation, you will end up with a 120 KB GIF file to push through the wire. The load is lightened somewhat by the fact that animated GIF files stream to the user, so the frames load and play even before the entire file is downloaded. Another drawback of GIF animations is that they are an imposition and a potential distraction. Because there are no interface controls for this file format, GIF animations play whether you want them to or not. And if looping is enabled, the animations play again and again and again. GIF animations are rarely used in a meaningful way, and generally distract readers from the main content of the page. If you are using GIF animation as content ï¿½ to illustrate a concept or technique where animation is really required ï¿½ use the technique sparingly.
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JPEG graphics

The other graphic file format commonly used on the Web to minimize graphics file sizes is the Joint Photographic Experts Group (JPEG) compression scheme. Unlike GIF graphics, JPEG images are full-color images (24 bit, or "true color"). JPEG images have generated tremendous interest among photographers, artists, graphic designers, medical imaging specialists, art historians, and other groups for whom image quality is paramount and where color fidelity cannot be compromised by dithering a graphic to 8-bit color.

JPEG compression uses a sophisticated mathematical technique called a discrete cosine transformation to produce a sliding scale of graphics compression. You can choose the degree of compression you wish to apply to an image in JPEG format, but in doing so you also determine the image's quality. The more you squeeze a picture with JPEG compression, the more you degrade its quality. JPEG can achieve incredible compression ratios, squeezing graphics down to as much as one hundred times smaller than the original file. This is possible because the JPEG algorithm discards "unnecessary" data as it compresses the image, and it is thus called a "lossy" compression technique. Notice in the example below how increasing the JPEG compression progressively degrades the details of the image:
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The checkered pattern and the dark "noise" pixels in the compressed image are classic JPEG compression artifacts.

Another example of JPEG compression is shown below. Note the extensive compression noise and distortion present in the bottom dolphin ï¿½ the download time saved is not worth the degrading of the images.
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Save your original uncompressed images!

Once an image is compressed using JPEG compression, data is lost and you cannot recover it from that image file.

PNG graphics

Portable Network Graphic (PNG, pronounced "ping") is an image format developed by a consortium of graphic software developers as a nonproprietary alternative to the GIF image format. As mentioned earlier, CompuServe developed the GIF format, and GIF uses the proprietary LZW compression scheme owned by Unisys Corporation. Any graphics tool developer who makes software that saves in GIF format must pay a royalty to Unisys and CompuServe.

PNG graphics were designed specifically for use on Web pages, and they offer a range of attractive features that should eventually make PNG the most common graphic format. These features include a full range of color depths, support for sophisticated image transparency, better interlacing, and automatic corrections for display monitor gamma. PNG images can also hold a short text description of the image's content, which allows Internet search engines to search for images based on these embedded text descriptions. Unfortunately, the PNG graphic format is not yet widely supported, and the current implementation of PNG graphics in the major Web browsers does not fully support all of PNG's features. This should change over the next few years, but do not make a commitment to PNG graphics until you are sure that most of your audience is using browsers that support PNG.
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Imaging strategies

Interface elements

Small page navigation graphics, buttons, and graphic design elements should be handled as non-interlaced GIF graphics. 

Summary: File formats

Uses for GIF and JPEG Files

Netscape Navigator, Microsoft Internet Explorer, and most other browsers support both GIF and JPEG graphics (as of this writing, PNG graphics are not adequately supported). In theory, you could use either graphic format for the visual elements of your Web pages. In practice, however, most Web developers will continue to favor the GIF format for most page design elements, diagrams, and images that must not dither on 8-bit display screens. Designers choose the JPEG format mostly for photographs, complex "photographic" illustrations, medical images, and other types of images in which the compression artifacts of the JPEG process do not severely compromise image quality.
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Advantages of GIF files

· GIF is the most widely supported graphics format on the Web 

· GIFs of diagrammatic images look better than JPEGs 

· GIF supports transparency and interlacing 
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Advantages of JPEG images

· Huge compression ratios mean faster download speeds 

· JPEG produces excellent results for most photographs and complex images 

· JPEG supports full-color (24-bit, "true color") images 

 

