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Abstract

The MPEG immersive video (MIV) coding standard achieved high compression efficiency by removing inter-view redundancy
and merging the residuals of immersive video which consists of multiple texture (color) and geometry (depth) pairs. Grouping of
views that represent similar spaces enables quality improvement and implementation of selective streaming, but this has not been
actively discussed recently. This paper introduces an implementation of group-based encoding into the recent version of MIV
reference software, provides experimental results on optimal views and videos per group, and proposes a decision method for
optimal number of videos for global immersive video representation by using portion of residual videos.
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Fig. 1. An example of atlas generation using immersive video
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Fig. 2. Block diagram of group based MIV encoder
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Table 1. group mapping syntax of ISO/IEC 23090-12
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Table 2. group extraction process of ISO/IEC 23090-12

for (a = 0; a < vps_atlas count minusl + 1; a++ ) {
if ( AtlasGroupld[ a ] = targetGroupID )
invoke subclause 9.8.2 of ISO/IEC 23090-5 with targetAtlasld equal to a
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Fig 7. Example of patch packing, a box with black line represents a single patch, and a red-dotted circle represents a set of patches
in a patch. (a) example when enabled patch in patch, (b) example when disabled patch in patch
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Fig. 9. Examples of atlases when using four groups and two atlases for each group. (a) atlases when maxBasicViewFraction is 0.4, (b)

atlases when maxBasicViewFraction is 0.5
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Group4_atlas2 613.20% 0.00% 613.20%
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¥ 5. & 7|8 MIVE| PSNR % IV-PSNR BD-rate (S5 %t0| BD-rate
B2 Uel)

Table 5. PSNR and IV-PSNR BD-rates of group-based MIV compared
to the anchor (Negative value indicates bitrate saving)

High Low High Low

Y-PSNR Y-PSNR IV-PSNR  IV-PSNR

BD-rate BD-rate BD-rate BD-rate
Group2_atlas2 ~ -30.09% -21.14% -38.27% -26.04%
Group4_atlas1 61.57% 30.44% 33.80% 19.36%
Group3_atlas2 3.24% 1.67% -2.02% 0.07%
Group6_atlas1 14.18% 10.35% 18.28% 13.84%
Group4_atlas2 -2.60% 0.71% -0.16% 2.86%

Average 9.26% 4.41% 2.33% 2.02%
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Fig. 10. Rate-distortion curves. (a) non group-based methods, (b) group-based methods, (c) ‘Group4_atlas1’, (d) ‘Group2_atlas?’, (e) ‘Group6_atlas™’,
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Fig 11. Enlarged synthesized intermediate views of group-based and non-group-based methods at QP4, (a) Anchor_atlas4, view v09, 30.42Mbps,
(b) Group2 atlas2, view v09, 29.38Mbps, (c) Anchor atlas6, view v19, 41.95Mbps, (d) Group3 atlas2, view v19, 42.28Mbps.
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