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A Patch Packing Method Using Guardband for Efficient 3DoF+
Video Coding

Hyun-Ho Kim®, Yong-Ju Kim”, and Jae-Gon Kim™*

MPEG-IIA & Hdl 6247 5(6DoF)E 7HIE 48 vt 29 4% xFshs 195t itk 360 HltI 2ol 249 Al*H(parallax)
£ F7h 2108 s+ 3DoF+ HIT 28] 7M} FHelA, Hste A A AW AlFsted 3DoF+ MY LE FASE o
2 fH(view) HITI L& AME-3le] §l9je] Hste Aldel 78 AT oF gtk MPEG- HIFY IgolA = ol2ls 3DoF+ HlT 29 &
&89 F353E 9 mFrt AYPHL 2, TMIV(Test Model for Immersive Video)zhs A EY S 7 @3ty ok & =22
TMIVelA s X(patch)E oFEetX(atlas)ol] EE&H O R sfste] Host 45S T & e WA 47 WiS Atk A9y
N H7E= HAE 7hol] B350 % (guardband)S #L3te] 2] 7H] A E EoM 53R <lg) WA 4 9l ol W E(arti-
fact)& Fo HF 59 79 FHE P

Abstract

MPEG-I is actively working on standardization on the immersive video coding which provides up to 6 degree of freedom
(6DoF) in terms of viewpoint. In a virtual space of 3DoF+, which is defined as an extension of 360 with motion parallax, looking
at the scene from another viewpoint (another position in space) requires rendering an additional viewpoint using multiple videos
included in the 3DoF+ video. In the MPEG-I Visual workgroup, efficient coding methods for 3DoF+ video are being studied, and
they released Test Model for Immersive Video (TMIV) recently. This paper presents a patch packing method which packs the
patches into atlases efficiently for improving coding efficiency of 3DoF+ video in TMIV. The proposed method improves the
reconstructed view quality with reduced coding artifacts by introducing guardbands between patches in the atlas.
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II. TMIV(Test Model for Immersive Media)
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Fig. 1. Architecture of TMIV encoder
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Fig. 2. An example of the generated patches as the results of pruning
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Fig. 3. An example of the generating atlas by patch packing
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Table 1. Experimental results on the compression of 3DoF+ videos with the proposed method

High-BR | Low-BR | High-BR | Low-BR | High-BR ' Low-BR | High-BR ! Low-BR
Sequence BD rate ! BD rate BD rate ! BD rate BD rate ! BD rate BD rate ! BD rate
Y-PSNR | Y-PSNR | VMAF | VMAF | MS-SSIM ! MS-SSIM | IV-PSNR ! IV-PSNR
ClassroomVideo 05% 1 2.9% 21% | 3.4% 42% | 4.6% 43% | 3.9%
OrangeKitchen 218% | 114% | -62% | 01% 7.0% | 0.3% -31.9% 1 -16.7%
TechnicolorPainter 02% | 1.4% 59% | 5.0% 47% | 41% 02% | 0.7%
IntelFrog -63% | 0.8% 1.7% | 53% 03% | 48% -6.8% | 0.8%
PoznanFencing 111% | -62% -161% | -10.3% 47% | 1.1% 91% | -64%
Average 7.8% 1| -2.5% 25% 1 0.7% -0.5% 1 2.98% -8.7% | -354%
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