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[bookmark: _Toc528271049]
[bookmark: _Toc512431401]Annex D (informative):
Examples for comparable quality viewport switching latency
[bookmark: _Toc528271057]D.1 Introduction
This sub-clause illustrates how the viewport quality and effective resolution are calculated.
[bookmark: _Ref521575190][bookmark: _Toc528271058]D.2 Viewport quality
The quality level of each region is determined with its respective quality ranking (QR) value. A viewport can be covered with multiple regions. A quality level value for the viewport can be derived as weighted average of the QR values of the regions covering the viewport. The weight of each region is defined as the percentage of the viewport area covered by the corresponding region. The viewport quality level can be calculated by the following equation.

: Number of regions covering the viewport
 QR value of i-th quality ranking region
 The viewport coverage value (in percent) of i-th quality ranking region
[bookmark: _Ref520483917][image: ]Figure D.1 – An example of a viewport covered by four quality ranking 2D regions

Figure D.1 is an example of a viewport covered by four quality ranking regions. The quality of the viewport is equal to the weighted sum of the quality ranking value and the coverage percentage value of each quality ranking region.

D.3 Effective Viewport Resolution
The resolution of each region is determined by its respective width and height values in pixel which are available in the quality ranking box under the name orig_width and orig_height. Note that these values are already normalized to represent the full-sphere resolution you would get if the resolution of this region would be used for the full sphere.
The effective resolution (i.e. the total number of original pixels) for the content visible in the viewport can be derived as the weighted average of the resolution of each region covering the viewport. The weight of each region is defined by the percentage of the viewport area covered by the corresponding region. The effective viewport resolution can be calculated by the following equation.


: Number of regions covering the viewport
: The width component of the original source pixel resolution for the i-th quality ranking region
: The height component of the original source pixel resolution resolution for the i-th quality ranking region
 The viewport coverage value (in percent) of i-th quality ranking region
[image: ] 








Figure D.2 – An example of a source packed image with four quality ranking 2D regions with different resolutions




Figure D.3 – An example of a viewport covered by four different quality ranking 2D regionsResolution [3]
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Figure D.2 is an example of a source with four regions with different resolution. Figure D.3 represents an example of a viewport which is covered by the four quality ranking 2D regions. The effective viewport resolution is equal to the weighted sum of the resolution for each quality-ranking 2D region and its corresponding viewport coverage percentage value. 
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