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=====  AUTONUM   CHANGE  =====
7.1
Presentation without Pose Information to 2D Screens

7.1.1
Introduction

In several devices, the VR sensor providing pose information may not be available or may be disabled by the user and the presentation of the VR360 presentation is on a 2D screen. In this case, the receiver needs to rely on other information to determine a proper rendering of the VR360 presentation that is to be presented at a specific media time. 

For this purpose, a VR Media Presentation may include the recommended viewport metadata as defined in clause 7.1.2. The recommended viewport metadata may be encapsulated in a timed metadata track in either a file or a DASH representation.

Receivers presenting on a 2D screen and not implementing a viewport sensor should implement the recommended viewport processing to process the recommended viewport metadata and to render VR video or audio in clause 7.1.3 and 7.1.4, respectively accordingly. 

Receivers implementing a viewport sensor may implement the recommended viewport processing. 

If the viewport sensor is not implemented at the receiver, or if the viewport sensor is disabled (permanently or temporarily), the receiver should process the recommended viewport metadata, if present.

If the viewport metadata is provided in the VR Media Presentation and if processing is supported and applied, then the Receiver shall render the viewport indicated metadata.
7.1.2
Recommended Viewport Metadata
7.1.2.1
Introduction
A recommended viewport may be provided in order for a device without pose information (e.g. by user choice or by absence of sensors) to render a part of the omni-directional video at any instance of time. In addition, given a signalled viewport, for the best user experience from the content generator's point of view, e.g., for a good storytelling, sometimes it is preferred that the entire viewport is rendered to the user without cropping any part. However, depending on the properties of the display, sometimes some adjustments may be needed in rendering of the viewport to fit the display. For example, the aspect ratio (i.e., the ratio between the width and height) of the viewport region may need to be adjusted because the display has a different aspect ratio, or some parts of the omnidirectional video adjacent to the viewport may also need to be rendered to fit the size and the aspect ratio of the display, or sometimes it might be better to crop some part of the viewport region. For another example, the signalled viewport may have a changing resolution across time, and in this case zooming in or out needs to be performed during rendering, and in this case the same adjustments as mentioned above may be needed.
The artistic intent may have different preferences on what adjustments should be made in different scenarios. Sometimes it may be preferred that the aspect ratio of the signalled region is kept unchanged, thus keeping aspect ratio should have a higher priority than minimizing the rendered parts that are not covered by the signalled viewport, or vice versa.

In many cases, it is preferred that the aspect ratio of the signalled viewport is maintained to avoid deformations of the objects in the viewport by the renderer to fit the aspect ratio of the display. This can be achieved by cropping the viewport region to fit the display, resulting in some loss of content, or by rendering parts that are adjacent to the viewport region, resulting in additional content being displayed, or by adding banners around the viewport region.

The remainder of the clause provides sufficient metadata to address this use case.
7.1.2.2
Semantics
The recommended viewport timed metadata track indicates the viewport that should be displayed when the user does not have control of the viewing orientation or has released control of the viewing orientation.

NOTE: 
The recommended viewport timed metadata track may be used for indicating a director's cut or a most-viewed viewport by statistical measurements.

The sample entry type 'rcvp' shall be used.

The sample entry of this sample entry type is specified as follows:

class RcvpSampleEntry() extends SphereRegionSampleEntry('rcvp') {

RcvpInfoBox(); // mandatory
}

class RcvpInfoBox extends FullBox('rvif', version = 0, flags) {

unsigned int(8) viewport_type;

unsigned int(8) preferred_rendering_operation;

string viewport_description;
}

viewport_type specifies the type of the recommended viewport as listed in the following table:
Table 7.1 – Recommended viewport type
	Value
	Description

	0
	A recommended viewport per the director's cut

	1
	A recommended viewport that is a most-viewed viewport by statistical measurements

	2-255
	Reserved


viewport_description is null-terminated UTF-8 string that provides a textual description of the recommended viewport.
preferred_rendering_operation indicates the preferred rendering operation for the recommended viewport as listed in the following table, to keep the aspect ratio of the viewport region and minimize the rendered parts that are not covered by the viewport after a possible spatial resolution scaling operation:
Table 7.2 – Preferred rendering operation

	Value
	Description

	0
	Preference unspecified

	1
	Rendering adjacent regions

	2
	Add letterbox around the viewport region

	3
	Cropping the viewport region

	4-255
	Reserved


The sample syntax of SphereRegionSample shall be used.

shape_type shall be equal to 0 in the SphereRegionConfigBox of the sample entry.

static_azimuth_range and static_elevation_range, when present, or azimuth_range and elevation_range, when present, indicate the horizontal and vertical fields of view, respectively, of the recommended viewport.

center_azimuth and center_elevation indicate the center point of the recommended viewport relative to the global coordinate axes. center_tilt indicates the tilt angle of the recommended viewport.
7.1.2.3
File Format Encapsulation
tbd
7.1.2.4
Mapping to DASH
tbd
7.1.3
Conversion of Omni-directional Video to Flat Screens
<to be added>
7.1.4
Conversion of 3D Audio to 2D Rendering 

<to be added>
