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Summary

This document proposes two additional fields to the stereo video SEI message. Current stereo video SEI message does not support indication of stereo video carried in a progressive H.264 stream. The first field proposed indicates the presence of stereo video in a progressive stream and the second one indicates the possible sub-sampling format of the video. Presence of the sub-sampling information can halve the pixel-processing rate and bitrate of the coded video in typical stereo video applications.

Syntax

The current syntax of the stereo video SEI message in Version 3 of H.264/AVC, Chapter D.1.23:

Stereo video fields SEI message syntax

	stereo_video_fields( payloadSize ) {
	C
	Descriptor

	
top_field_is_left_view_flag
	5
	u(1)

	
top_field_self_contained_flag
	5
	u(1)

	
bot_field_self_contained_flag
	5
	u(1)

	}
	
	


The proposed new syntax:


Stereo video fields SEI message syntax

	stereo_video_fields( payloadSize ) {
	 C
	Descriptor

	            stereo_video_information_flag
	 5
	u(1)

	            top_field_self_contained_flag
	 5
	u(1)

	            bot_field_self_contained_flag
	 5
	u(1)

	           horizontally_sub_sampled_frames_flag  
	 5
	U(1)

	}
	
	


Semantics

Current SEI message field semantics of the Version 3 of H.264/AVC, Chapter D.2.23, is in appendix.

stereo_video_information_flag: Interpretation of this flag depends on the stream mode. This flag defines how the stereo video frames are ordered in progressive stereo video stream. The same flag defines also how the stereo video slices are ordered in the interlaced stereo video stream and hence it replaces the current top_field_is_left_view_flag. 

Due to fact that SEI messages are decoded before decoding of the frame or slice data the semantics of the stereo_video_information_flag is decided during the frame or slice decoding process. During the decoding process of the frame or slice data one is able to check frame_mbs_only_flag. If the frame_mbs_only_flag is 1 then the stream is progressive, if the flag is 0 then the stream is interlaced. 

Semantics in a progressive video stream

stereo_video_information_flag equal to 1 indicates that the frames with even picture order counts in the coded video sequence represent a view from the left from the perspective of the viewer. The frames with odd picture order counts in the coded video sequence represent a view from the right from the perspective of the viewer.

stereo_video_information_flag equal to 0 indicates that the frames with even picture order counts in the coded video sequence represent a view from the right from the perspective of the viewer and the frames with odd picture order counts in the coded video sequence represent a view from the left from the perspective of the viewer.  

Motion vectors of the left frame can only refer to reference pictures of the left view. Motion vectors of the right frame can only refer to reference pictures of the right view. As a result from this devices without 3D display functionality does not have to decode both left and right view frames. In this case the decoder can choose to use only one of the views.

Semantics in an interlaced video stream

Only name of the flag is changed compared to Version 3 of H.264/AVC, Chapter D.2.23.

stereo_video_information_flag equal to 1 indicates that the top fields in the coded video sequence represent a view from the left from the perspective of the viewer and the bottom fields in the coded video sequence represent a view from the right from the perspective of the viewer.  stereo_video_information_flag equal to 0 indicates that the bottom fields in the coded video sequence represent a view from the left from the perspective of the viewer and the top fields in the coded video sequence represent a view from the right from the perspective of the viewer.

In the interlaced video stream the inter prediction is defined using top_field_self_contained_flag and bot_field_self_contained_flag like the Version 3 of H.264/AVC suggest.

Semantics as a pseudo code

if( frame_mbs_only_flag )

{

   if( stereo_video_information_flag )

even frames are for the left view

   else


even frames are for the right view

}

else

{

  if( stereo_video_information_flag )


top fields are for the left view

   else


top fields are for the right view

}

horizonally_sub_sampled_frames_flag equal to 1 indicates that the input frame(s) are horizontally sub-sampled by a factor of two. If the flag is 1 and frame size of the left and right view are equal then frames from the both view are sub-sampled. If the flag is 1 and the frame size of the left and right view is not equal, then either left view or right view frame have full-resolution and another view is sub-sampled by two. The 3D video stream with variable frame size can be rendered on 2D display without up-scaling by choosing the full-resolution frames from the stream. If the flag is 0 the frames are not sub-sampled. 

Horizontal sub-sampling is useful in the typical case of parallax barrier or similar displays. In this case the left and right frame are first sub-sampled horizontally by a factor of two and after that the half resolution frames are combined and rendered. See Figure 1. Because only half resolution left and right view frames are needed in order to make the combined stereo video frame it does not make sense to transfer full resolution frames. One can halve the used bitrate and pixel-processing rate by using horizontally sub-sampled frames and get the same stereo view.  Principle of operation of parallax barrier display is described in more detailed in appendix.
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Figure 1. Full resolution left and right image, halved horizontal resolution frames, and combined frame. The combined frame can be rendered on parallax barrier display.

Appendix

Version 3 of H.264/AVC, Chapter D.2.23, current stereo video fields SEI message semantics

This SEI message provides the decoder with an indication that the entire coded video sequence consists of a sequence of coded fields in which all fields of a particular parity represent a left view and all fields of the opposite parity represent a right view for stereo-view video content.

The stereo video fields SEI message shall not be present unless all pictures in the coded video sequence are fields. The stereo video fields SEI message shall not be present in any access unit of a coded video sequence unless a stereo video fields SEI message is present in the first access unit of the coded video sequence. The stereo video fields SEI message may also be present in other access units of the coded video sequence in addition to being present in the first access unit of the coded video sequence.

Within a coded video sequence, the values of the syntax elements in all stereo video fields SEI messages shall be the same.

When the stereo video fields SEI message is present, the spatial locations of the samples in each individual field should be interpreted for display purposes as representing complete pictures as shown in Figure 6‑1 rather than as spatially-distinct fields within a source frame as shown in Figure 6‑2.

top_field_is_left_view_flag equal to 1 indicates that the top fields in the coded video sequence represent a view from the left from the perspective of the viewer and the bottom fields in the coded video sequence represent a view from the right from the perspective of the viewer.  top_field_is_left_view_flag equal to 0 indicates that the bottom fields in the coded video sequence represent a view from the left from the perspective of the viewer and the top fields in the coded video sequence represent a view from the right from the perspective of the viewer.

top_field_self_contained_flag equal to 1 indicates that no inter prediction operations within the decoding process for the top fields of the coded video sequence refer to reference pictures that are bottom fields.  top_field_self_contained_flag equal to 0 indicates that some inter prediction operations within the decoding process for the top fields of the coded video sequence may or may not refer to reference pictures that are bottom fields.

bot_field_self_contained_flag equal to 1 indicates that no inter prediction operations within the decoding process for the bottom fields of the coded video sequence refer to reference pictures that are top fields.  bot_field_self_contained_flag equal to 0 indicates that some inter prediction operations within the decoding process for the bottom fields of the coded video sequence may or may not refer to reference pictures that are top fields.

Principle of operation of parallax barrier display

Parallax barrier is a 3D display requiring no special viewing glasses. 3D effect is generated by controlling the path of travel of light from the display so that slightly different images reach the left and right eyes. In other words, the right eye sees only the image intended for it, and the left eye only the image intended for it. An optical parallax barrier is used to control the path of light and it makes it possible to separate the display images so that slightly different images reach the left and right eyes. By displaying the image intended for the left eye and the image for the right eye as a stereographic pair on a screen each eye sees only the image intended for it and the brain combines the images and perceives them as a 3D representation. See Figure 2.
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Figure 2. Parallax barrier display.
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