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I. Overview
The latest version of the Silverlight Media Framework contains support for playback of stereoscopic 3D video content.  The SMF ships with a new plugin supporting red-cyan anaglyph display of 3D video content, named “Microsoft.SilverlightMediaFramework.Anaglyph3D”.  NVidia has also produced a plugin providing support for display of 3D video content using NVidia’s 3DVision technology.

What’s New:
· Anaglyph Stereoscopic 3D video plugin
· Support for half color Anaglyph 3D, Greyscale 3D, Left eye only modes
· NVidia 3DVision Active Shutter Stereoscopic 3D plugin available for separate download
· S3DProperties property added to PlaylistItem class
· EnableGPUAcceleration property added to IMediaPlugin Interface
· Support for 3rd party Stereoscopic 3D plugins

II. Changes to existing SMF Interfaces
The IMediaPlugin interface now contains an additional property named “EnableGPUAcceleration”.  This is a boolean value that indicates whether the media plugin should enable GPU acceleration on the plugin’s MediaElement.  

The progressive media plugin will set the MediaElement’s CacheMode to “BitmapCache” when this property is set to true, and to null when false.  The smooth streaming media plugin will set the Smooth Streaming Media Element’s EnableGPUAccelration property to the value of this property. 

/// <summary>
/// Gets or sets a boolean value indicating whether to 
	/// enable GPU acceleration
	/// </summary>
	bool EnableGPUAcceleration { get; set; }

III. New Stereoscopic 3D Plugins
Anaglyph
The SMF source code ships with the new “Microsoft.SilverlightMediaFramework.Anaglyph3D” plugin.  Referencing this plugin in a consuming application will automatically cause it to load and check the S3DProperties on the active playlist item to determine whether it should activate.

NVidia
NVidia’s 3DVision plugin for the Silverlight Media Framework can be obtained here: www.3dvisionlive.com/apps.  It will also automatically load and use the S3DProperties on the active playlist item to determine whether it should activate.

For support, please contact 3DVisionLive@nvidia.com.

IV. S3DProperties 
The playlistItem class now contains a new “S3DProperties” property.  This allows 3D video within a playlist to be identified and understood by the various 3D plugins.  Here are descriptions of each of the sub-properties within S3DProperties, and how their values relate to 3D video content.

S3DFormat
Indicates the 3D format.
· DiscreteTrack represents a Left or Right stream and is only valid when S3D_Content is set to DiscreteLeft or DiscreteRight. 
· SideBySide represents a frame-compatible formatted stream which contains Left and Right images stacked horizontally within the frame. 
· TopAndBottom represents a frame-compatible formatted stream which contains Left and Right images stacked vertically within the frame. 
· FrameSequential represents a stream where Left and Right frames alternate in chronological order. 
· FieldAlternative represents an interlaced stream where Left and Right images are coded as interlaced fields. 

Note: SideBySide, TopAndBottom, FrameSequential and FieldAlternative are only valid when S3DContent is set to Pair.

S3DContent
Describes the layout of the 3D video source.
· None describes a plain 2D source. 
· Pair describes a typical 3D source which contains both L and R images in the same stream. 
· DiscreteLeft/DiscreteRight describes a single stream which contains only the Left or Right images of a stereo pair, but is different than None in that it implies that another discrete stream is available which together with this one forms a complete 3D pair.

S3DEyePriority
Describes which eye’s image comes first.
· LeftFirst indicates left eye images are delivered first in an image pair.
· RightFirst indicates right eye images are delivered first in an image pair. 

Note: “First” means left half in SideBySide; top half in TopAndBottom, even frames in FrameSequential; and even lines in FieldAlternative.

S3DSubSamplingMode
Indicates the sub sampling mode.
· None indicates no special subsampling algorithm was used to scale the left and right images.
· Horizontal Subsampling
· VerticalSubsampling
· QuincuxSubsampling

Note: The other subsampling modes (other than None) are only valid when the S3DFormat is set to SideBySide or TopAndBottom.

S3DSubsamplingOrder
Indicates the subsampling order.
· None indicates no special subsampling algorithm was used to scale the left and right images. 
· OddLeft_OddRight
· OddLeft_EvenRight
· EvenLeft_OddRight 
· EvenLeft_EvenRight

Note: The other subsampling orders (other than None) are only valid when the S3DSubsamplingMode is set to values not equal to None.

S3DLeftEyePAR
Indicates the stereoscopic 3D left eye pixel aspect ratio of the media.  This value is a double.  A typical value for the sample content included with the SMF is “2.0”.

S3DRightEyePAR
Indicates the stereoscopic 3D right eye pixel aspect ratio of the media.  This value is a double.  A typical value for the sample content included with the SMF is “2.0”.

V. Custom Metadata
On the PlaylistItem class, there also now exists a new “CustomMetadata” property.  This is an observable MetaDataCollection that allows custom properties to be passed along to a 3rd party plugin if needed.  The Multi-Mode anaglyph sample described below demonstrates how to use Custom Metadata.

VI. Anaglyph S3D Plugin Samples
The SMF source code also contains four new samples demonstrating how to properly use the Anaglyph S3D Plugin.  Under the Microsoft.SilverlightMediaFramework.Samples project in the SMF solution, open the “Anaglyph3D” folder under the samples folder to locate the sample controls.  

You can run these samples by setting the “Microsoft.SilverlightMediaFramework.Samples.Web” project as the startup project and navigating to the SamplesTestPage.html page.  The menu on the left contains the 4 samples under the “Sterescopic 3D” heading.
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Simple Anaglyph 3D
This simple example demonstrates how to specify S3DProperties on a playlist item, and how to switch between different Anaglyph modes.

Multi Mode Anaglyph 3D
This more advanced example builds on the simple example, adding the ability to enable and disable the plugin, as well as to control the stretch property.

Anaglyph 3D JavaScript Playlist
This sample demonstrates how to specify S3DProperties in a javascript-based playlist.

Anaglyph 3D HTML Playlist
This sample demonstrates how to specify S3DProperties in an HTML-based playlist.

VII. Sample 3D Video Content
[TODO: Insert 3D Video content provided by Alex Zambelli]

VIII. Building your own S3D SMF-based Player
These steps describe how to build your own Stereoscopic 3D Anaglyph SMF-based player.  You can view an example of how to build an Anaglyph S3D SMF-based player from scratch in the demo video on Codeplex:
[Video]

These steps can also be used to integrate another S3D plugin, such as the NVidia 3D Vision plugin – simply reference that plugin in the consuming application instead of the Anaglyph plugin.

Step 1: Add a reference to the “Microsoft.SilverlightMediaFramework.Anaglyph3D” plugin assembly and its supporting “Microsoft.AnaglyphShaders3D” assembly.
[image: ]
  
Step 2: Add an SMFPlayer asset to your control.
[image: ]

Step 3: In the playlist item definition, add S3D Properties as defined above for the stereoscopic video content you’ll be using.  For example:

[image: ]

XAML example:
xmlns:plugins3d="clr-namespace:Microsoft.SilverlightMediaFramework.Plugins.Primitives.S3D;assembly=Microsoft.SilverlightMediaFramework.Plugins"
…
 
<smfm:PlaylistItem Title="Smooth Streaming TxB Left First 3D Multi Bitrate" MediaSource="http://devplatem.vo.msecnd.net/alexzam/Vertigo/ISMV/Dinosaurs_Giants_1080p24_TxB_LeftFirst.ism/manifest" DeliveryMethod="AdaptiveStreaming">
                 <smfm:PlaylistItem.S3DProperties>
                        <plugins3d:S3DProperties S3DEyePriority="LeftFirst" S3DFormat="TopAndBottom" S3DLeftEyePAR="2.0" S3DRightEyePAR="2.0" />
                    </smfm:PlaylistItem.S3DProperties>
                </smfm:PlaylistItem>

Step 4: If your application requires that the 3D plugin be disabled or enabled dynamically, you can do so by accessing the plugin via its static “Current” accessor, and setting the “Is3DPluginEnabled” property:

Anaglyph3DPlugin.Current.Is3DPluginEnabled = false;

Step 5: To switch between different anaglyph modes, access the anaglyph plugin via its static “Current” accessor, and call the “SetActiveDisplayMechanism()” method.  For example, to set the anaglyph plugin to use Greyscale mode:

Anaglyph3DPlugin.Current.SetActiveDisplayMechanism(Anaglyph3DPlugin.AnaglyphDisplayMechanism.AnaglyphGrayRedCyan);

IX. Writing your own S3D Plugin
In order to write your own stereoscopic 3D plugin, follow these guidelines:

I3DPlugin Interface
Your plugin should implement the I3DPlugin interface, which will also require you to implement the IGenericPlugin interface.  These interfaces will provide the core SMF code and consuming applications with the hooks needed to interact with a 3D plugin.

Accessing SMFPlayer 
By implementing the IGenericPlugin’s SetPlayer() method, your plugin will have access to the core SMFPlayer object.  This will allow your plugin to respond to any events raised by the SMFPlayer.

Accessing the MediaPlugin
In order to access the MediaElement or SmoothStreamingMediaElement to modify how the video is displayed, you will need to access the active media plugin’s VisualElement property.  To get a reference to the active media plugin, subscribe to the SMFPlayer’s MediaPluginRegistered event.

Exposing the 3DPlugin via the static Current accessor
Optionally, you may want to expose your plugin to consuming applications via a static “Current” property, setting Current = this; when loading your plugin.

Allowing enabling/disabling of the plugin
By implementing the Is3DPluginEnabled property, you’ll allow consuming applications to enable and disable your plugin.

Custom Metadata
If your plugin requires custom data for each video it plays, make use of the CustomMetaData property on the PlaylistItem.

MediaPresenterElement
By implementing the MediaPresenterElement property on your plugin, you’ll allow the core SMF code to pass a reference to your plugin providing ContentControl that contains the media plugin itself in the visual tree. 

SupportedS3DFormats
By implementing the SupportedS3DFormats property on your plugin, you’ll provide information to consuming applications on what types of 3D Video content your plugin supports.

S3DPropertiesValid and S3DPropertiesInvalid events
By raising the S3DPropertiesValid and S3DPropertiesInvalid events, you’ll notify consuming applications as to whether your plugin can successfully play back a specific video based on the S3DProperties passed in via the PlaylistItem.
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