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1	Introduction
In the previous meeting basic support for video with depth (RGBD) S4-230738 - MeCAR Permanent Document v7.0 was added. In this document we further add details on support of RGBD, by using as an example use-case the (local) split rendering application.
2	RGBD Use Case – Split Rendering
For this use case (part of) the rendering process is sent to a processor directly connected to -but not located on- the AR UE. In this case RGBD might be sent to the AR device, in order for the Depth to be used for view correction and/or generating stereoscopic views. This kind of format is sometimes also called 2.5D video and a common application for AR is calculating the parallax, which is used as an example in the RGBD processing section.
3	Pseudo Change Request

CHANGE #1
6.8.1.6	Storage of RGBD content in ISOBMFF
6.8.1.6.1	Current State
Currently ISO Base Media File Format (ISOBMFF) supports accompanying video with depth via auxiliary tracks – with  reference_type  as ’auxl’ or ‘vdep’ (or both). This allows to signal a texture video track along with a depth map video track. However, further metadata is needed to be able to interpret the depth map pixels. To this end, ISO/IEC 23002-3 “Representation of auxiliary video and supplemental information” defines such metadata, e.g. stride, near/far plane, to be carried as item of type ‘auvd’ in the auxiliary video metadata of ISOBMFF spec. These two specifications combined merely provide a partial solution for a RGBD storage and would require further specification in order to ensure interoperability for the applications targeted in MeCAR, e.g. split rendering.
For calculating the near and far planes the depth parameters nkfar and nknear are used, having the following syntax:
	depth_params( ) {
	Descriptor

	    nkfar
	u(8)

	    nknear
	u(8)

	}
	



The knear and kfar are signalled as nknear and nkfar respectively, and are inferred as follows:
   and 
A depth value value  is represented by an unsigned N-bit value m, and should non-normatively be inferred as follows:


kfar and knear specify the range of the depth information respectively behind and in front of the picture relatively to W. W represents the screen width at the receiver side. W and  is expressed using the same distance units.



CHANGE #2
6.8.1.4	Processing of RGBD content
In processing RGBD content for AR applications, especially in the context of split-rendering, typically the depth values are used to produce stereoscopic views or reconstructing volumetric information for the AR experience - i.e. the depth it is not displayed and any processing of the depth aims to prepare it to be used for processing the video.
RGBD is consumed uncompressed, typically with 8bit for representing the Depth value. Common processing includes calculating the planes (e.g. kfar and nfar in 6.8.1.6.1), correcting the projection, calculating parallax etc. We put here as an example the screen parallax calculation as in the informative annex of ISO/IEC 23002-3.
Given a picture I and a depth map z at the receiver side, a new picture can be created by shifting the viewpoint. The resulting sample position shift on the display is called “screen parallax”. This allows generating different images for the left and right eye of the viewer, giving the impression of a 3D scene with a depth effect.
[image: ]
The figure above illustrates the geometry on a horizontal plane. The origin of the coordinate system is taken at the display. The problem can be seen as the x-axis being a frosted glass and how the object is mapped onto the frosted glass as seen from the 2 different viewpoints. 
The z-coordinate points towards the viewer. The central image is assumed to be viewed by the left-eye which is located at (0,D). A right-eye image can now be created by selecting a new viewpoint at location (xB,D). Figure shows that the same object point (, ) is shifted to the right on the display. This effect is called screen parallax. 
Let   denote the coordinate of the left-eye view and let  denote the coordinate of the right-eye view for that object on the display. Using equal triangles, the following equation applies:


And

From the previous: 

So the parallax  is given by:


Equation (A-4) indicates that, in its exact formulation, parallax is a non-linear function of the z-coordinate.

4	Proposal
We propose updating the PD with the changes of Section 3.
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