PERHAPS THE MOST POWERFUL aspect of computing technology is the ability to combine text, graphics, sounds, and moving images in meaningful ways. The promise of multimedia has been slow to reach the Web because of bandwidth limitations, but each day brings new solutions. Although there are numerous methods for creating Web multimedia, we recommend using stable technology that works for the great majority of client machines. Plug-ins that extend the capabilities of your Web pages are a mixed blessing. You risk losing your audience if you require them to jump through hoops to view your content.
Applications for multimedia

Web designers must always be considerate of the consumer. A happy customer will come back, but one who has been made to wait and is then offered goods that are irrelevant is likely to shop elsewhere. Because multimedia comes with a high price tag, it should be used sparingly and judiciously. Bear in mind, too, that there are technical limitations to the delivery of audiovisual content via the Web. For example, long-duration video and video requiring smooth motion or clear details require large amounts of bandwidth to deliver and may tax the playback capacity of the user's machine. A significant amount of downsampling and compression is required to create a file that is small enough to be delivered via the Web. In some cases, these compromises may be too significant to warrant the effort. When you are considering adding multimedia to your pages, make sure the technology can meet the demands of your content. You don't want users to spend extra time and energy retrieving files that cannot be illustrative owing to limitations of the technology.

Also be wary of fledgling technologies. Plug-ins that allow users to see new and exciting things using their favorite browser software are constantly being introduced. This is especially true of multimedia; the options for encoding and delivering audio, animations, and video are dizzying. Although designers may be tempted to create files that employ the functionality offered by custom plug-ins, they should bear two things in mind. First, the bother and potential confusion of downloading and installing plug-ins will deter many users. Second, it is not prudent to create content in a custom file format that could quickly become obsolete. It is best to create your multimedia content in the standard formats for operating systems and browser software.
All too often Web authors include visual or moving elements on the page for the purpose of holding the user's attention. This approach is based on the assumption that Web users have short attention spans, which in many cases may be true. However, the solution is not to add gratuitous "eye candy" to your Web presentation, which may, in fact, command too much of the user's attention and detract attention from the main content of your page. When thinking about adding media to your Web pages, consider first and foremost the nature of your materials. Use images, animations, video, or sound only when relevant to your message.
Web multimedia strategies

Simply because we can digitize hours' worth of analog video and stream it out over the Web doesn't mean that we should. The value of having the text of Paradise Lost on computer is not in making it available for reading — most people prefer to read the work in print. We digitize texts in order to use the strengths of computing, such as searching and linking, to enhance our understanding of the material. This holds true for multimedia, too: we need to consider how best to use the computer and not simply translate analog video and audio content to the computer screen. Networked multimedia requires scaling and compression, which means that much of the content created for analog delivery does not work well on the Web. The key to successful Web multimedia is to tailor your content for Web delivery.

Audio only

Audio is an extremely efficient way to deliver information. Consider a training video on measuring and weighing chemical compounds. Which track — audio or video — would be the most important in conveying information? In the sound track a narrator explains the procedure, and in the video track someone is measuring and weighing compounds. Which track would you remove if necessary? Which could stand alone? The audio track. Consider enhancing your presentation with an audio component. Audio can be captured and optimized fairly easily, and it compresses well.

When recording original audio, take the time to do it right. Low-frequency background noises, such as the hum of a ventilation system, will be inseparable from your audio track; no amount of tweaking will eliminate it altogether. Remember, too, that the downsampling and compression you will have to perform to make your audio Web deliverable will emphasize any flaws in your recording.
Slide shows

Slide shows are another method for delivering multimedia on the Web. In a slide show, you synchronize audio with still images. Through this approach you provide information via audio and add visual emphasis with still images. As an example, to present the training video mentioned above as a slide show, you would use video editing software to synchronize the narration with still images of the weighing and measuring procedure. Still images compress much more efficiently than video, and because slide shows do not require smooth motion, the movie frame rate can be low. This in turn means that you can devote more data to image quality and size.

Video

Video is the most challenging multimedia content to deliver via the Web. One second of uncompressed NTSC (National Television Standards Committee) video, the international standard for television and video, requires approximately 27 megabytes of disk storage space. The amount of scaling and compression required to turn this quantity of data into something that can be used on a network is significant, sometimes so much so as to render the material useless. If at all possible, tailor your video content for the Web.

· Shoot original video; that way you can take steps to create video that will compress efficiently and still look good at low resolution and frame rates. 

· Shoot close-ups. Wide shots have too much detail to make sense at low resolution. 
Shoot against a simple monochromatic background whenever possible. This will make small video images easier to understand and will increase the efficiency of compression. 

· Use a tripod to minimize camera movement. A camera locked in one position will minimize the differences between frames and greatly improve video compression. 

· Avoid zooming and panning. These can make low frame-rate movies confusing to view and interpret and can cause them to compress poorly. 

· When editing your video, use hard cuts between shots. Don't use the transitional effects offered by video editing software, such as dissolves or elaborate wipes, because they will not compress efficiently and will not play smoothly on the Web. 

· If you are digitizing material that was originally recorded for video or film, choose your material carefully. Look for clips that contain minimal motion and lack essential but small details. Motion and detail are the most obvious shortcomings of low-resolution video. 
· Animation

Most Web animation requires special plug-ins for viewing. The exception is the animated GIF format, which is by far the most prevalent animation format on the Web, followed closely by Macromedia's Flash format. The animation option of the GIF format combines individual GIF images into a single file to create animation. You can set the animation to loop on the page or to play once, and you can designate the duration for each frame in the animation.Animated GIFs have several drawbacks. One concerns the user interface. GIF animations do not provide interface controls, so users have no easy way to stop a looping animation short of closing the browser window. They also lack the means to replay nonlooping animation. Second, the animated GIF format does not perform interframe compression, which means that if you create a ten-frame animation and each frame is a 20 KB GIF , you'll be putting a 200 KB file on your page. And the final drawback is a concern that pertains to animations in general. Most animation is nothing more than a distraction. If you place animation alongside primary content you will simply disrupt your readers' concentration and keep them from the objective of your site. If you require users to sit through your spiffy Flash intro every time they visit your site, you are effectively turning them away at the door.
There is a place for animation on the Web, however. Simple animation on a Web site's main home page can provide just the right amount of visual interest to invite users to explore your materials. There, the essential content is typically a menu of links, so the threat of distraction is less than it would be on an internal content page. Also, subtle animation such as a rollover can help guide the user to interface elements that they might otherwise overlook. Animation can also be useful in illustrating concepts or procedures, such as change over time. When you have animation that relates to the content of your site, one way to minimize the potential distraction is to present the animation in a secondary window. This technique offers a measure of viewer control: readers can open the window to view the animation and then close the window when they're through.

