Image Formats

Why are there so many different image file formats?
There are many reasons for this but the primary ones are money and practicality. Some file format developers (such as CompuServe with GIF) try to maintain some level of control over their formats. Other users and developers, of course, do not wish to submit to this and so they develop their own formats. In addition, there are real differences among the formats (see the chart above) and some formats really are better for certain applications. For example, if the file needs to be high quality but very small, JPEG is good. For maximum quality, RGB is a good choice. For maximum compatibility, GIF and PPM are good choices because they are very broadly used. For printing, PostScript is the clear standard and often you must convert your file to PostScript before printing it (or the printing software will do it for you). The list of formats and specific advantages goes on and on so use that format which is best for your individual application.

Converting Images

“I have been looking for a software program that will convert various graphics formats. Is there such a program?” 

The first thing to understand is that there are many, many image formats and hundreds of software programs capable of converting images. Many of these image formats are native to one specific graphic application and are not offered as an export option in other software.

Not all image formats are compatible with one another. In general, you can almost always convert between bitmap formats and from vector to bitmap. This is as simple as opening the image in just about any image editor (or image viewer) and choosing the Save As command. You probably already have software that you can use to do this. For instance, the Microsoft Paint program that comes with Windows can convert between BMP, JPEG, and GIF formats.
When you try to convert from a bitmap to a vector format, things get complicated. To convert a bitmap to vector, you need special software called tracing software.
Web animation

Animated GIFs
One of the biggest innovations in the history of the Internet was the ability to integrate photographs and other illustrations with text on a web page. The illustrations come in the form of bitmap files. A bitmap file simply describes the color of each pixel in the image. To decrease the file size of these bitmap images, several different techniques are used to compress the image data. Typically, Web sites post these sorts of images as either JPEG files or GIF files. 
Animation is just a series of still images shown in sequence, so the most obvious way to add animation to a Web site is to post a series of bitmap images that the user's browser displays in sequence. This sort of animation, called GIF animation, or GIF89, was the first Web animation to catch on, and it is still very popular today. 

The main advantages of GIF animation are that it is incredibly simple to work with and it is automatically recognizable to most Web browsers. With a shareware program, such as GIF construction set for Windows or GifBuilder for Macintosh, all you have to do is provide the individual bitmap images that make up the frames of your animation. You then post the file and code the tag for the image, just as you would with an ordinary static GIF. 

The disadvantage is that you have to keep the animation pretty simple to keep the file size down. After all, each frame is a full bitmap image. Four simple frames transmit very easily to most users, but when you get up to something like 20 frames, your file size could be too big. And you can't even accomplish very much with 20 frames -- the fluid animation we see in movies includes at least 24 still images every second -- so animated GIFs are fairly limited. To create a movie of any substantial length, you have to make pretty big jumps between each frame, which means the animation is not very fluid.

GIF animation is wholly inadequate for communicating complex ideas or adding a real sense of motion to Web sites. Furthermore, you can't add sound to a GIF animation.

Dynamic HTML


As we've seen, the main problem with GIF animation is that each frame of the "movie" adds considerably to the total file size. One way of getting around this problem is to eliminate individual frames entirely. Instead, you simply tell the computer to take one still image and move it across the screen.

Originally, Web pages were, for the most part, static files -- that is, once you loaded them, they pretty much stayed the same. This is inherent in hypertext markup language (HTML), the basic programming language of Web pages. HTML basically consists of simple tags that tell a Web browser where to display Web page elements.

As the Internet continued to evolve, Web designers found this static quality fairly limiting. They wanted to add dynamic content to their Web sites -- that is, content that could change once the user had already downloaded a particular Web page. Dynamic HTML, or dHTML, is the term for the software technology that makes this possible. DHTML content is actually produced by using a number of complex scripting languages, such as Javascript, to access something called the document object model on your Internet browser. Basically, the document object model (DOM) controls everything about how a browser displays a Web page. These days, almost all users have browsers that will expose the DOM to scripting languages, so that this script can alter HTML elements (to change the text color as you move the mouse over a word, for example). 

DHTML was not created with animation in mind, but it will let you alter HTML elements in a way that will add movement to a Web page. A dHTML script can simply tell the browser to keep changing the placement of a particular image on the page, so it travels around the screen. If you do this with several different images, you can move a series of graphic elements around each other to make interesting movies

DHTML is fairly limited in its animation applications, because all it can really do is move still images around on the screen. It's much more fluid than GIF animation, but for many applications, it is a much less effective way of displaying a changing image. DHTML is pretty much the limit of a Web browser's built-in animation ability. To add more complex animation abilities to the Internet, innovators had to come up with programs that supplemented the users' browsers. 

Java Applets
Another way to provide Web animation is through the universal, network-oriented programming languages known as Java. With Java, programmers can create applications that users download off the Internet. Java-enabled browsers use a virtual machine, a piece of software that recognizes the Java language and translates it for the user's computer system (Windows, MacOS, Unix). The virtual machine is basically a kind of plug-in, and it must be installed with your browser. 

Java Web content is generally created as programs called applets. Applets aren't complete software applications -- they work only in conjunction with a browser. There are all sorts of things Web designers do with applets, and one of the most popular applications is animation. The main advantages of Java are that it works on all operating systems and it is very flexible.

Plug-ins


In the early '90s, the Internet really started to take off in popularity, and the number of Web sites skyrocketed. There was suddenly a wide variety of people producing Web pages, and they had all sorts of multimedia content they wanted to be able to include. Rather than trying to change browsers to recognize and display these many different forms of content, Web innovators launched the idea of browser plug-ins. 
Plug-ins are programs that work with your browser to read and play a certain type of file. They are relatively small pieces of software, so it doesn't take users forever to download them off the Internet. They are specifically designed to work with a particular type of file, so they can accomplish a lot of things that a basic browser can't. 

Video
Streaming video generally uses a plug-in approach that lets you view video content on the web. Web video can include sound and much more elaborate animation. 

These days, Web designers can use dHTML scripts to detect whether or not you have a particular plug-in. If you don't have it, your browser will display a message that tells you how to download the plug-in. This varies from application to application, but it often takes a good while to go through the entire process, which is a definite disadvantage of handling animation this way. If you already have the plug-in, most browsers will start playing the movie as soon as enough of the file has started downloading. 

Different plug-ins work in different ways. Video player applications such as QuickTime and Media Player show a sequence of still images, just like an animated GIF or a movie on video, but they are able to transmit the images faster by compressing and streaming them. Compressing is the process of simplifying the information that makes up an image so that its file size decreases. Streaming simply means that the player begins displaying the content before the entire file has downloaded

Flash and Shockwave

By far the most common plug-ins for dealing with animation are Flash and Shockwave, both from Macromedia. These are vector-based 2-D animation viewers

The Future of Web Animation

The next big thing for Web animation is 3-D Web graphics. This gives Web users another level of interaction with online content. In 2-D animation, the Web designer decides what you see, just as animators decide what you see when you watch cartoons on television. In 3-D graphics, you can actually access a 3-D model, so you control the display. You can turn the model around, activate certain functions, and in some cases actually alter its dimensions. How Stuff Works has featured a few 3-D models of this sort. Click here to see a 3-D champ car, and here to see a 3-D engine. 
As with Flash and Shockwave 2-D animation, you need to download a plug-in to view 3-D Web graphics. There are already a number of companies that have developed this software. Viewpoint has had some success, and NxView has a plug-in available on their site. In July, Macromedia and Intel announced that they were developing 3-D capabilities for Shockwave. Users will be able to add 3-D to their Shockwave players by simply downloading an update.

The Shockwave technology has a way of scaling 3-D graphics so that they work well with different connection speeds. Basically, if you have a slower connection, the Shockwave player will download a model with fewer polygons, the geometric shapes that combine to form a 3-D model. This means that you'll lose some detail, but you won't lose any image clarity or fluidity of movement. 

This 3-D Web technology allows for all sorts of interesting site content. One of the most promising applications is in e-commerce. Instead of choosing products based on still pictures, online shoppers will be able to look at the object from every angle, as they would if they were shopping for the object in a store at the mall. Some sites are also using 3-D graphics to create "virtual dressing rooms." The user can create a 3-D model of their body shape and see how different clothes fit that body. 

With more and more Web users getting high-bandwidth connection, there will definitely be some big changes in Web animation in the future. One such idea is to make the Web less like a book and more like a video game -- you would access information in a 3-D, interactive world. Another notion is to make it more like television, with lots of high quality animation and video. It really all depends on what Web designers want to include on their sites, which in turn depends on what Web users want to see. In any case, there is every indication that the Internet will continue to evolve at breakneck speed. 
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