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Introduction 

Codecs determine the size of a file, the bit rate of a stream, and the way encoded video and audio content looks and sounds. The codecs do this by compressing an audio or video source during encoding and then decompressing the audio or video during playback. This article defines what a codec is and describes the codecs that are included with Microsoft® Windows Media® software that encodes and plays back content. The article also describes codec version compatibility and how codecs can be updated on client computers. 

This article contains the following topics: 

What Is a Codec? 

Codec Quick Reference Chart 

How to Create Content That Users Can Play 

For More Information 

 Feedback  

E-mail us with your comments and feedback about this article.  

Abstract  

This article provides information about creating digital media content using the codecs that are included with Windows Media 9 Series. When using Windows Media Encoder, Microsoft Movie Maker, or Microsoft Producer to create Windows Media content, you can optimize the quality of the digital media experience by specifying the codec type and settings, either by using the predetermined configurations or by using your own settings. 

What Is a Codec? 

A codec is an algorithm, which can be thought of as a "list of instructions," that identifies the method used to compress data into smaller byte sizes. By following these instructions, applications such as encoders and players can reliably compress and decompress data. In the case of digital media content, codecs are used to decrease the content's file size and bit rate (the amount of data in kilobits per second that is required to render audio and video content). With smaller file sizes and lower bit rates, digital media content can be stored and streamed over a network more easily.

A codec is applied to a file when the file is encoded or recorded. For example, if you use an encoder to encode a live stream or to create a file, or if you use player software like Windows Media Player to copy a file from a CD. The file that is created is encoded or compressed, using a codec.

Most files that you find on the Internet are already compressed. You may not realize that those files are compressed because you can easily download and play the file with no additional actions. Your computer can play any file whose codec is available on the computer's hard disk. The computer uses the codec's instructions to decompress the file you want to play. If the codec is not on your computer, then Windows Media Player will try to download the codec so that it can understand how to decompress the file. If the codec is not available, then the Player will let you know that it does not understand how to play the file. In this case, there's nothing wrong with the file; your computer just does not have the instructions on how to play that file.

Introducing the Windows Media Codecs

Microsoft has developed a suite of codecs for audio, screen captures, and video that deliver a variety of bit rates. This suite provides you with a great deal of flexibility for optimizing the quality of the digital media experience for a particular scenario. 

When you are preparing to create content by using a Microsoft content creation program such as Windows Media Encoder 9 Series, Microsoft Movie Maker, or Microsoft Producer, you can use a predefined profile. A profile is a choice of codec and the specific settings intended to optimize the viewer's experience. All Windows Media-based content creation programs include profiles that are designed to ease the process of creating content for a specific output. Most content creation programs also allow you to create custom profiles that use your own settings.

Windows Media Encoder 9 Series can be used to create most types of on-demand and live content and will encode content by using any of the codecs listed in the table in the following section. The Windows Media Encoding Script utility, which runs from the command prompt, can use either the Windows Media Audio and Video 7 codecs, the Windows Media Audio and Video 8 codecs, or the Windows Media Audio and Video 9 Series codecs to create on-demand content. You can also use two-pass and variable bit rate encoding with the Encoding Script utility to optimize quality for content that will be downloaded.

End users do not need to know what a codec is in order to play Windows Media-based content. If the user is using Windows Media Player version 6.4 or later, there is a good chance that the necessary codec is already installed on the user's computer. If you create content using a codec that is not installed on the user's computer, such as the Windows Media Video 9 codec, Windows Media Player version 7.0 or later can download and install the codec automatically. Depending on the Internet Explorer security settings, this download can be performed without any user interaction or the user may be required to verify that the codec can be downloaded. 

Windows Media Audio and Video 9 Series codecs support both variable bit rate (VBR) and constant bit rate (CBR) encoding. VBR encoding is designed for use when you want to create a downloadable file that has a smaller file size and bit rate without sacrificing sound and video quality. With VBR encoding, you can often achieve optimal quality with a lower average bit rate and file size. While some portions of a track may contain a lot of data and will be harder to compress, other portions contain relatively little data and require fewer bits. Quality is optimized by detecting which sections are most difficult to encode and allocating more bits where they're needed most. For low bit rate streaming and devices such as CD and DVD players, a peak-constrained mode can be used so that the bit rate of the more complex content does not exceed the capacity of the delivery method. In some cases, you can end up with a VBR-encoded file that has the same quality as a CBR-encoded file, but with only half the file size of the CBR-encoded file. 

CBR encoding is designed to work most effectively in a streaming scenario where the end user's bandwidth is a consideration. With CBR encoding, the bit rate of the file or stream remains fairly constant and close to the target bit rate over the course of the stream. The disadvantage of CBR encoding is that the quality of the encoded content is not constant. Because some pieces of content can be more difficult to compress than others, parts of a CBR stream can be of lower quality than others. In addition, CBR encoding results in inconsistent quality from one stream to the next, and quality variations are more pronounced at lower bit rates. 

With CBR encoding, you can use one- or two-pass encoding. With VBR encoding, you have three options: quality-based VBR (one-pass), bit rate-based VBR (two-pass), and peak bit rate-based VBR (two-pass). Not all codecs support two-pass CBR encoding or VBR encoding. 

The following table lists the supported encoding methods for the Windows Media Audio and Video 9 codecs.

Codec One-pass CBR  Two-pass CBR Quality-based VBR Bit rate-based VBR Peak bit rate-based VBR 

Windows Media Audio 9 Professional Yes Yes Yes Yes Yes 

Windows Media Audio 9 Lossless  No No Yes No No 

Windows Media 

Audio 9 Yes Yes Yes Yes Yes 

Windows Media 

Audio 9 Voice Yes No No No No 

Windows Media 

Video 9 Yes Yes Yes Yes Yes 

Windows Media 

Video 8.1 Yes Yes Yes Yes Yes 

Windows Media 

Video 7 Yes Yes Yes Yes Yes 

Windows Media 

Video 9 Screen Yes No Yes No No 

With encoding profiles and the automatic download feature in Windows Media Player, codec selection and configuration is easy for both content creators and end users. However, careful consideration should be given to the playback experience, the delivery method, and the target audience when choosing the optimal Windows Media codec for your content. The codec quick reference chart is provided to assist you in making that choice. 
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Codec Quick Reference Chart 

The following tables provide basic information about the codecs that are installed with the latest versions of Windows Media Encoder and Windows Media Player. You can also adjust profile variables such as codec type, frame rate, and audio/video quality in order to suit your specific needs and system configuration. 

Audio Codecs

Codec When to use 

Windows Media Audio 8  For use in most scenarios. This codec provides high-quality audio for Internet streaming and high-fidelity downloadable music. In listening tests, a 5 Kbps stream had comparable quality to an AM radio broadcast, and a 64 Kbps stream was comparable to a CD. 

Windows Media Audio 9  For use in most scenarios. This codec provides sound quality that is 20 percent better than Windows Media Audio 8. It also supports VBR audio that enables even higher quality audio at smaller file sizes. Windows Media Audio 9 is backward-compatible with previous Windows Media Audio-compatible decoders, which means that Windows Media 9 content can be played in previous versions of the Player or older consumer electronic devices that support Windows Media. 

Windows Media Audio 9 Professional For use in scenarios that require digital surround-sound. This codec captures full-resolution 24-bit/96-kilohertz (kHz) audio in stereo or 5.1 channel (or even 7.1) surround for streaming or download-and-play delivery at 128 to 768 Kbps. Windows Media Audio 9 Professional is a good choice for audiences that use high-fidelity hardware and 5.1 channel surround-equipped computers. If a user tries to play back a file that was encoded using the new 5.1 channel, 24 bit, 96 kHz sampling capabilities, but does not have a system or sound card that supports multi-channel or high-resolution sound, multiple channels are combined into stereo audio (for example, 16-bit, two channel audio ), ensuring users get the best playback experience their systems can provide.

Windows Media Audio 9 Lossless For use in local playback scenarios. This codec is a great codec to use for archiving CD collections. Although the compression ratio achieved with this codec is lower than the ratio achieved with other Windows Media Audio 9 codecs, it is still more efficient than direct copying of the digital media content. Using this codec, content will be compressed at a 2:1 or 3:1 ratio depending on the complexity of the original. The audio quality of content compressed using this codec is the best of all Windows Media codecs.  

Windows Media Audio 9 Voice  For use at lower bit rates. This low bit-rate codec is primarily targeted for speech content, but performs very well with mixed-mode content that includes both voice and music. This codec offers superior quality for low bit-rate streaming scenarios (less than 20 Kbps), such as radio broadcasts, advertising, e-books, and voiceovers.  

Video Codecs

Codec When to use 

Windows Media Video 7 For use only when you must support a Player that cannot download the Windows Media Video 8 codec, such as a Player that is not connected to the Internet. The Windows Media Video 7 codec supports a wide variety of network bandwidths and enhances video quality for broadband Internet users.  

Windows Media Video 8 For use in most scenarios. This codec provides high-quality video for streaming as well as downloading. The Windows Media Video 8 codec improves compression efficiency an additional 30 percent over the previous version. It provides support for a wide range of bit rates, from low bit-rate Internet video delivered over a dial-up modem to near-DVD-quality video delivered over a broadband connection. This codec also supports professional-quality downloadable video with two-pass and VBR encoding. 

Windows Media Video 9  For use in most scenarios. This codec provides a quality enhancement of approximately 15 to 50 percent compared with Windows Media Video 8 (the highest gains occur at higher bit rates). A file containing Windows Media Video 9-based content is typically only half the size of an MPEG-4 file of comparable quality. 

Windows Media Video 9 Professional For content that requires ultra-high video quality. Windows Media Video 9 Professional defines profiles of the Windows Media Video 9 codec that are automatically applied at higher bit rates and resolutions. Its efficiency can bring high-definition quality to computer users, enabling storage and delivery of a complete movie at 720p resolution (1280 x 720 pixels per frame), with 5.1 digital discrete channel surround sound, on a single standard DVD. In the near future, hardware acceleration of decoding will also make playback of both 720p and 1080p content possible even on midrange Pentium 4 class computers. With a resolution of 1920 x 1080 pixels,1080p is approximately six times the resolution, in pixels, of standard DVDs. 

Windows Media Video 9 Screen  For content that needs to be captured from the computer screen. This codec is ideal for delivering demos or demonstrating computer use for training. Windows Media Video 9 Screen delivers better handling of bitmap images and screen motion, even on relatively modest CPUs. 

Windows Media Video 9 Image  For content based on still images. This codec transforms still images into full-screen (640 x 480) video using pan and zoom effects. Cross-dissolve transitions can be added, creating the effect of a fully edited video clip. The results can then be delivered at data rates as low as 20 Kbps. These files, which are compressed using either CBR or one-pass VBR modes, can be easily shared because they are much smaller than the original image files. 
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How to Create Content That Users Can Play 

All of the codecs listed in the previous tables are available to users with Windows Media Player version 7.0 or later. If a new version of a codec is released, the Player automatically downloads the new version from the Microsoft Web site. You can download the following content creation programs from the Microsoft Web site: 

Windows Media Encoder 

Microsoft Producer 

If you must support Windows Media Player version 6.4, you should also consider using the Video Compression Manager (VCM)-based version of the Windows Media Video 9 encoder/decoder, which enables legacy encoding and editing applications to support the Windows Media Video 9 codec in file containers such as AVI. The package also enables Windows Media Video 9 to be played back in Windows Media Player 6.4. Once installed, legacy solutions will be able to use the codec automatically through the VCM interface. The VCM includes a property page so that users can set encoding parameters. 

If you do not have a legacy content creation program and you still need to support Windows Media Player version 6.4, you cannot use the following Windows Media Audio and Video 9 Series codecs when creating your content: 

Windows Media Audio 9 Professional 

Windows Media Video 9 Screen 

Note: A version of the Windows Media Audio 9 Voice codec that supports Windows Media Player 6.4 is nowavailable on the Microsoft Web.

If the content you create will be streamed on an internal network that does not provide users with access to the Internet, codecs can be manually installed by using the codec installation packages, which you can download from the Microsoft Web site.

Users can also download the latest version of Windows Media Player from the Microsoft Web site. 
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For More Information 

To learn more about Windows Media 9 Series, see the Windows Media Web site. 

To learn more about creating quality content, see the Create site on the Windows Media Web site. 

Download Windows Media Encoder 9 Series from the Microsoft Web site. 
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Legal Notice 

This software is based in part on the work of the Independent JPEG Group.

GIF decompression code, copyright 1990, David Koblas. Permission to use, copy, modify, and distribute this software and its documentation for any purpose and without fee is hereby granted, provided that the above copyright notice appear in all copies and that both that copyright notice and this permission notice appear in supporting documentation. This software is provided "as is" without express or implied warranty. 
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