WMV HD DVD Encoding Profile Guidelines


[image: image2.png]'Y




WMV HD DVD Encoding Profile Guidelines

Microsoft Corporation

March 2005

 

Applies to:

   Microsoft® Windows Media® Encoder 9 Series
 

Summary: Describes the recommended encoding profiles for content authors to use when creating discs that adhere to the Windows Media High Definition Video (WMV HD) DVD disc specification. The profiles discussed here represent the best balance of quality, performance, and compression. 
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Introduction

This article describes the recommended encoding profiles for content authors who are creating discs that adhere to the Windows Media® High Definition Video (WMV HD) DVD disc specification. The encoding profiles shown here represent the best balance of audio and video quality, playback performance, and compression for a large class of video material. Because different movies will have different requirements, you are encouraged to use these encoding profiles as a starting point to find suitable settings for your particular content. In some cases, your settings might be different from the settings described here.  

It is worth noting that, for high-definition movies, both large key frame distances and large buffer sizes can lead to delays when starting the video playback or performing seek operations. You can reduce startup and seek times by managing these parameters carefully, while maintaining the desired quality level.

Encoding Parameters

You can set encoding parameters either in Microsoft® Windows Media® Encoder 9 Series or in Windows Media Encoding Script. Windows Media Encoder is a full-featured encoding application that you control through a graphical user interface. Windows Media Encoding Script is a utility that is installed with Windows Media Encoder and is run from the command line. For more information about Windows Media Encoder and Windows Media Encoding Script, see the Microsoft Web site> (http://www.microsoft.com/windows/windowsmedia/9series/encoder/default.aspx)
The following table lists the relevant parameters for encoding high-definition video. The first column in the table lists the parameter names as used in Windows Media Encoder. Unless otherwise specified in the Remarks column, all parameters can be found in Windows Media Encoder by clicking the Properties button, clicking the Compression tab, and then clicking Edit.  

The second column in the table lists parameter names as used in Windows Media Encoding Script. If your capture process can produce an AVI file with synchronized audio and video, then Windows Media Encoding Script provides a simple and efficient way to encode your content.

The third column of the table lists values for each of the encoding parameters. These values apply specifically to Windows Media Encoding Script, although they are very similar in Windows Media Encoder. 

	Parameter 
	Command-line
option
	Value
	Remarks

	Video codec
	-v_codec
	WMV9
	Windows Media Video 9 is the default video codec.

	Video bit rate
	-v_bitrate
	Min:  5000000

Max: 9000000
	The video bit rate should be as high as the capacity of the DVD disc allows. However, 5 megabits per second (Mbps) should be the minimum for 720p, and 6.5 Mbps is minimum for 1080p. Encoding 720p at 7 to 9 Mbps and 1080p at 8 to 9 Mbps is ideal.


	Parameter 
	Command-line
option
	Value
	Remarks

	Video encoding mode
	-v_mode
	0 or 1
	Default value should be 0 for one-pass constant bit rate (CBR). If you drop frames, try two-pass CBR encoding (-v mode 1). One-pass CBR is more aggressive than two-pass CBR, and should produce sharper video.

	Decoder complexity
	-v_profile
	MP
	Possible values are SP (simple), MP (main), or CP (complex).

	Performance  
	-v_performance
	100
	To locate this property in Windows Media Encoder, click Tools, click Options, and then click the Performance tab.

	Video smoothness
	-v_quality
	97
	If some frames are dropped, the parameter should be reduced to 95, 90, 85, and so on, until no frames are dropped.

	Buffer size
	-v_buffer
	3000 to 5000
	To reduce latency, do not exceed 5000 milliseconds. Defaults should be 3000 milliseconds for 720p and 4000 milliseconds for 1080p; increase the values if frames are dropped.

	Key frame interval
	-v_keydist
	3 to 5
	Keep this value small to reduce latency. See Buffer size.

	Frame rate
	-v_framerate
	23.976 or 24
	Most content will have a frame rate of 23.976 frames per second (fps). Some content, mostly computer-sourced, will actually have a true frame rate of 24 fps. In either case, it is important to match the frame rate of your source file exactly. The difference between 23.976 and 24 fps can result in an audio crawl of almost 1.5 seconds per minute of content or almost 3 minutes in a 2-hour movie.


	Parameter 
	Command-line
option
	Value
	Remarks

	Pixel aspect ratio
	-pixelratio
	4 3
	Use only when the encoded source is 1440 x 1080 or 1440 x 816. Windows Media Player will automatically resize the video to 1920 x 1080 or 1920 x 816 during playback.

To locate this property in Windows Media Encoder, click Properties, and then click the Video Size tab.
Note: To set the pixel aspect ratio in Windows Media Encoder, you must enable nonsquare pixels by clicking Properties, clicking Compression, clicking Edit, and then clicking Allow nonsquare pixel output.

	Audio codec
	-a_codec
	WMA9Pro
	Audio should be multichannel, and the codec is Windows Media Audio 9 Professional.

	Audio encoding mode
	-a_mode
	0 or 1
	The audio encoding mode should be the same as the video mode. That is, if video uses one-pass or two-pass CBR, audio should use one-pass or two-pass CBR, respectively.


	Parameter 
	Command-line
option
	Value
	Remarks

	Audio format
	-a_setting
	440_N_S_B
	N = Number of channels of original audio source. Do not exceed 8.

S = Sampling rate of original audio source. Do not exceed 96 kilohertz (KHz).

B = Bit depth of original audio source. Do not exceed 24.

Example: 440_6_48_24 will encode the audio at 440 kilobits per second (Kbps), 6 channels (5.1), 48 KHz, and 24 bits per sample.

We recommend encoding at 440 Kbps. Additionally, make sure that all audio clips that are simultaneously in memory use the same bit depth and sample rate. Failure to do so may cause a hum or other issues with certain audio cards.

	Packet size
	-minpacket

-maxpacket
	32768

32768
	Using bigger payload packets reduces the processor overhead introduced by DRM decryption; therefore 32768 is the recommended value. 

Do not use the default packet size of 8000, especially when using DRM. 
Note   Because Windows Media Encoder 9 Series does not provide for a minimum packet size entry, it is best to use Windows Media Encoding Script for this purpose.


Note   VBR compression is not currently recommended for WMV HD DVD applications.

Video Resolution

The recommended video resolution for Windows Media® High Definition Video (WMV HD) is 1440 x 816, providing a 2.35:1 display aspect ratio. This is a 1080p variant that is decodable by more personal computers than other 1080p formats. Alternatively, 1440 x 1080 is also an acceptable resolution (1.78:1 display aspect ratio). Note that other formats, such as the Sony HDCam tape format, store video internally in a similar manner. 

Typically, captured source will need to be resized horizontally from 1920 to 1440, or both horizontally and vertically to 1280 x 720 using a high-quality resizing tool. Resizing should be done only in the YUV color space and should never go through a YUV-RGB-YUV conversion process. Most third-party applications will do this conversion, but there are also applications such as AVISynth that can perform these operations.
Audio Encoding Specifics

Normally, audio and video encoding are done at the same time, but it is sometimes necessary to encode the audio separately, either to accommodate a change in production schedule or when encoding files with multiple languages. Encoding audio and video separately requires an additional step to combine the signals in a process known as multiplexing. Windows Media® Stream Editor, one of the utilities included with Windows Media Encoder 9 Series, is the ideal tool for multiplexing. Following are recommendations for multiplexing using Windows Media Stream Editor.
Encoding an audio stream by itself does not always produce the same results as encoding it with a video stream. Therefore, you should always encode audio files with at least a dummy video source (which can be a fixed image) to produce "video compliant" audio streams. Then you can remultiplex with the actual video. Encoding a WMA file without video would still work, but would affect performance, especially after DRM encryption. Performance is also affected when the payload packet size is set too low. Be sure to set your packet size to 32 kilobytes, particularly when encoding content that has DRM encryption.
When encoding multiple languages, you can use Windows Media Stream Editor or Windows Media Encoding Script. In either case, make sure that you select the correct language for your content. Windows Media Encoding Script does not provide an option to select the audio language by default, but you can specify the language with a simple change in the code. To make the change: 

1. Open the file WMCMd.vbs.
2. In the SetupProfile function, find the following statement: 
g_objSourceGroup.Profile = g_objProfile
3. Immediately above that statement, insert this statement:

g_objProfile.AddLanguage WMENC_AUDIO, 0, 1040
Note   In this example, the value 1040 is the language code for Italian. A list of language codes can be found in the Locale ID Chart on MSDN. (http://msdn.microsoft.com/library/default.asp?url=/library/en-us/script56/html/vsmsclcid.asp).
Example Encoding Parameters
The following example shows the parameters for capturing and encoding an AVI file using Windows Media® Encoding Script. The AVI file is called Original.avi, and the encoded output file is EncodedCBR.wmv. 

In this example, the video source has already been resized to either 1440 x 816, or 1440 x 1080, so we set the correct pixel aspect ratio with the –pixelratio parameter. The audio source is 5.1 at 48 KHz and 24 bits per sample. 

Cscript "c:\Program Files\Windows Media Components\Encoder\wmcmd.vbs" -input Original.avi -output EncodedCBR.wmv -a_codec WMA9Pro -a_mode 0 -a_setting 440_48_6_24 -v_framerate 23.976 -pixelratio 4 3 -v_mode 0 -v_bitrate 8000000 -v_profile MP -v_performance 100 -v_buffer 5000 -v_keydist 5 -v_quality 97 -minpacket 32768 -maxpacket 32768
For More Information
· Authoring Guide for Windows Media High Definition Video DVDs (http://www.microsoft.com/windows/windowsmedia/content_provider/wmvhddvd/)
· Producing a High Definition Windows Media Video File(http://www.microsoft.com/windows/windowsmedia/howto/articles/ProducingHDVideo.aspx)
· For more information about encoding high-definition content, see Expert Advice at the Microsoft Web site. (http://www.microsoft.com/windows/windowsmedia/howto/articles/expertadvice.aspx)
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