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Abstract

It is proposed to add a new projection format to the 360Lib software for a variation of the equirectangular projection (ERP) format that adds padding, referred to as padded ERP format (PERP).  This would enable the 360Lib software to support a feature included in JCTVC-F0040 for the omnidirectional projection indication SEI message that allows the value of the yaw_range to represent more than 360 degrees for ERP sequences.  
1 Proposal
The proposed PERP format adds padding pixels to the right of the normal ERP picture, as illustrated in Figure 1. Adding this format to the 360Lib software will enable support for the JCT-VC adoption in JCTVC-F0040 to allow yaw range to represent more than 360 degrees in the omnidirectional projection indication SEI message in equirectangular projection format. 
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Figure 1. PERP format
Table 3 from the JVET 360 video Common Test Conditions document in JVET-E030 has been modified below to show the coded picture sizes for the PERP format, as compared to the ERP format used for coding. Padding width, pad_width, of 40 and 32 pixels is added for the 4096x2048 and the 3328x1664 format respectively. These numbers fit within the 1% range over the ERP format that was decided earlier during this meeting.
Table 3 Frame sizes for different projections 
	Class

Format
	8K
	4K

	
	faceW
	faceH
	W
	H
	faceW
	faceH
	W
	H

	ERP high fidelity
	NA
	NA
	8192
	4096
	NA
	NA
	3840
	1920

	ERP for coding
	NA
	NA
	4096
	2048
	NA
	NA
	3328
	1664

	PERP
	NA
	NA
	4136
	2048
	NA
	NA
	3460
	1664


During the process of projection mapping to the PERP format prior to encoding, pixels will be replicated from the left edge region of the picture, to the padding region on the right edge region of the picture.

The PERP format could be converted back to the ERP format by blending the duplicated samples by applying a distance-based weighted average between the left edge region of the picture and the padding region on the right edge of the picture as follows:
for (j = 0; j++; j < height) {

for (i = 0; i++; i < width) {



if (i < pad_width) 




erp(j,i) = (double)((i+1)*perp(j,i)+(pad_width-1–i)*perp(j,width+i))/pad_width 



else




epr(j,i) = perp(j,i)


}

}

Conversion back to spherical coordinates (or the rendering process) could then be performed using the conventional ERP to spherical coordinates projection process.  For implementations other than 360Lib which prefer to not use blending, the normal ERP region could be cropped from the PERP format. 
2 Patent rights declaration(s)
Intel, Apple and MovieLabs do not have any current or pending patent rights relating to the technology described in this contribution.
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