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Abstract

Recently, MPEG-I (Immersive) has been exploring compression performance through standardization projects for immersive
video. The MPEG Immersion Video (MIV) standard technology is intended to provide limited 6DoF based on depth map-based
image rendering (DIBR). MIV is a model that processes the Basic View and the residual information into an Additional View,
which is a collection of patches. Atlases have the unique characteristics depending on the kind of the view they are included,
requiring consideration of the compression efficiency. In this paper, the performance comparison analysis of screen content coding
tools such as intra block copy (IBC) is conducted, based on the pattern of various views and patches repetition. It is demonstrated
that the proposed method improves coding performance around -15.74% BD-rate reduction in the MIV.
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7P AR /A G =3 9 Ak RS 7] wiE 2 xdEE A WA ST Atlas 03, F7F AR 9
of A#H FA HWriHTE FE FHH FHA WE ol sjx)7F gol X3 7hsAdol B2 the W ofsEks
off o] Fol itk Atlas 12 Yol 248 28 a9t}

293 H|t)99] A Wyt AREE Auke] vt Qe 3 49| Atlas 09] |24 o] 58 AW EH, CG 9% class
294 2 %712 931 AHH Weighted-to-Spherically- D NC G4 class 0F A3t A HOE B2 23
uniform Peak Signal-to-Noise Ratio(WS-PSNR), H]t] & & BE&S HA class D 92 4x49] FHEl vjEE EH
2 G2 Y8 Netflixol A Aok EF H7p A #9 P, 7F M| FEEF 2 AFe] GAdolth ol Ht
Video Multimethod Assessment Fusion (VMAF), 1] g A el mE ol5ekid SR T 7 9/ Fe
A Qatol] e BA I Ay oA Lojus= Azt o} H5 7} wigel w} SCCe| &&o] A Lzt
of g BAgS IS E5 99 PSNR S4E A T A AT CG 9743 NC §7d7ke] Folm|ad o5
£-3l= PSNR for Immersive Video (IV-PSNR) 5-©| lth o] AHAIA = FEE F ¢k Ho] YW o] 5 AHu
22 w3l QP ¢S STHAR AAsY, B2 HEHE B, NC @7elA oF -9~17% BE9] 0|55 Kol whi
¥ 4. HEVC C§| HEVC-SCCQ| O}E2f2 BD-rate (Y-PSNR)

Table 4. Atlas BD-rate HEVC over HEVC-SCC (Y-PSNR)
Atlas 0 SA SB SC SD SE sL SN SO sQ SR ST su SP

Texture high(1~4) | -1.82% | -1.63% | -0.44% |-20.48% | -3.67% | -0.50% | -0.77% |-12.33% | -2.15% | -0.42% | -1.46% | -3.51% | -3.51%
Texture low(2~5) | -3.70% | -1.74% | -0.61% |-21.21%| -3.27% | -0.36% | -0.89% |-12.41% | -0.51% | -0.94% | -1.42% | -4.97% | -4.97%
Texture avg. -2.76% | -1.69% | -0.52% |-20.85% | -3.47% | -0.43% | -0.83% |-12.37% | -1.33% | -0.68% | -1.44% | -4.24% | -4.24%

Depth high(1~4) |-34.85% |-19.55% |-24.46% (-12.33% | -8.55% |-14.06% - -35.19% - -16.92% |-15.09% | -15.00% | -17.78%

Depth low(2~5) |-35.81% |-17.11% |-21.70% |-12.28% | -10.99% | -12.95% |-23.85% | -32.20% - -16.34% | -15.15% | -12.84% |-16.39%

Depth avg. -35.33% |-18.33% | -23.08% |-12.31% | -9.77% |-13.50% - -33.69% - -16.63% |-15.12% | -13.92% [-17.09%
Atlas 1

Texture high(1~4) | -9.14% | -1.20% | -5.22% | -2.23% | -1.65% | -2.51% | -3.15% | -4.64% | -4.08% | -2.96% | -2.55% | -2.07% | -2.07%
Texture low(2~5) | -9.97% | -1.63% | -5.91% | -2.14% | -1.35% | -1.79% | -3.77% | -4.75% | -3.82% | -3.68% | -3.52% | -1.90% | -1.90%
Texture avg. -9.55% | -1.42% | -5.56% | -2.18% | -1.50% | -2.15% | -3.46% | -4.69% | -3.95% | -3.32% | -3.03% | -1.98% | -1.98%
Depth high(1~4) |-46.41% |-27.58% | -35.80% |-18.22% | -14.66% | -19.00% - -35.73% - -26.72% | -2.55% |-17.32% |-23.28%
Depth low(2~5) |-47.42% |-26.86% |-32.76% |-18.08% |-16.23% |-17.02% |-34.38% | -31.94% - -26.71%| -3.52% |-16.23% |-21.22%
Depth avg. -46.91% | -27.22% | -34.28% |-18.15% | -15.44% | -18.01% - -33.83% - -26.72% | -3.04% |-16.77% |-22.25%
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Computer-generated Natural Content
Atlas 0 (Texture) -2.88% 5.77%
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Table 6. Synthesized views BD-rate (HEVC over HEVC-SCC)

Metric SA SB SC SD SE SL SN SO SQ SR ST SU SP
WS_PSNR 0, 0, 0, 0, 0, 0, 0, 0, 0, Cy 20/ 0/ 0/
Synthesized -11.71% | -4.32% |-15.74% |-14.08% | -5.62% | -7.21% | -9.99% |-18.02% | -9.65% | -8.23% | -5.92% | -6.80% | -8.35%
MS-SSIM 9 Y 9 Y 9 9 0.75% |-17.52% | -10.729 8.92% | -6.14% | -7.57% | -9.34%
Synthesized -11.42% | -4.89% |-16.06% |-14.04% | -5.61% | -7.46% |-10.75% |-17.52% |-10.72% | -8.92% | -6.14% | -7.57% | -9.34%
Syr\lihMeili:zed -12.77% | -4.69% |-15.97% |-14.08% | -5.65% | -7.37% [-10.26% |-17.79% |-10.13% | -8.54% | -6.12% | -7.12% | -9.08%
IV-PSNR Y 9 , y Y 9 y, 18.07¢ 9.479 8.129 6.15% | -7.22% | -8.55%
Synthesized -10.28% | -4.42% |-15.29% |-14.53% | -5.89% | -7.33% | -9.76% |-18.07% | -9.47% | -8.12% | -6.15% | -7.22% | -8.55%
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HEVC(SO v0)
13288.9kbps

T2 5. SO_v0 PAol =8l o #}
Fig. 5. The results of synthesized SO_v0 view. HEVC (Left), HEVC-SCC (Right)
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