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Abstract

MPEG-I is actively working on standardization on the coding of immersive video which provides up to 6 degree of freedom
(6DoF) in terms of viewpoint. 3DoF+ video, which provides motion parallax to omnidirectional view of 360 video, renders a view
at any desired viewpoint using multiple view videos acquisitioned in a limited 3D space covered with upper body motion at a
fixed position. The MPEG-I visual group is developing a test model called TMIV (Test Model for Immersive Video) in the
process of development of the standard for 3DoF+ video coding. In the TMIV, the redundancy between a set of input view videos
is removed, and several atlases are generated by packing patches including the remaining texture and depth regions into frames as
compact as possible, and coded. This paper presents an atlas generation method that removes small-sized blocks in the atlas for
more efficient 3DoF+ video coding. The proposed method shows a performance improvement of BD-rate bit savings of 0.7% and
1.4%, respectively, in natural and graphic sequences compared to TMIV.
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Table 1. The bitrate changes in the atlas coding with the proposed method (Anchor: TMIV4.0)

Bitrate (%)
Computer Graphic (CG) Natuural Content (NC)
Clasroom Technicolor Orange Technicolor IntelFro Poznan
Video Museum Kitchen Painter 9 Fencing
QP1 -0.5% -0.2% -1.0% -1.4% -0.6% -1.5%
QP2 -1.0% -0.2% -1.0% -1.5% -0.7% -1.7%
QP3 -1.7% -0.3% -1.2% -1.7% -0.9% -1.9%
QP4 -2.1% -0.4% -1.3% -1.8% -1.0% -2.1%
QP5 -2.4% -0.6% -1.3% -2.0% -1.0% -2.2%
-1.54% -0.34% -1.16% -1.68% -0.84% -1.88%
Average
-1.24%
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Table 2. Experimental results on the compression of 3DoF+ videos with the proposed method (Anchor: TMIV4.0)

Sequences High-BR Low-BR High-BR Low-BR High-BR Low-BR
Test class (g7qfr mes) BD rate BD rate BD rate BD rate BD rate BD rate
ames Y-PSNR Y-PSNR VMAF VMAF IV-PSNR IV-PSNR
ClassroomVideo -0.9% -1.8% -1.4% -2.0% -1.3% -1.8%
Computer TechnicolorMuseum 0.0% -0.1% -0.1% -0.4% -0.2% -0.3%
Graphic
(CG) OrangeKitchen -1.2% -1.4% -1.4% -1.4% -1.2% -1.3%
Average -0.7% -1.1% -1.0% -1.3% -0.9% -1.1%
TechnicolorPainter -1.5% -1.7% 0.0% 0.0% 0.0% 0.0%
Natural IntelFrog -0.6% -0.9% -0.8% -1.0% -0.6% -0.8%
Content
(NC) PoznanFencing -0.8% -1.6% -0.7% -1.6% -0.9% -1.5%
Average -1.0% -1.4% -0.5% -0.9% -0.5% -0.8%
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