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1 Abstract

The document presents an algorithm which allows for increasing the rendering quality by
disabling the patch margin omitting tool for patches containing basic views. The algorithm
significantly increases the objective and subjective quality of rendered basic views while
having no negative impact on the quality of pose traces. The recommendation is to add
the presented algorithm into the TMIV22.

2 Algorithm

source/Decoder/src/PreRenderer.cpp: 7d9024ca source/Decoder/src/PreRenderer.cpp: Working Tree
648 void- PreRenderer: :scaleGeometryVideo( 648 void- PreRenderer: :scaleGeometryVideo(
649 const-std: :optional<MivBitstream: :GeometryUpscalingParameters>-&gup, 649 const- std::optional<MivBitstream: :GeometryUpscalingParameters>-&gup,
658 - - - MivBitstream::AtlasAccessUnit: &atlas)- const-{ 650 - - - - MivBitstream: :AtlasAccessUnit- &atlas) const:{
651 - - if- (!atlas.geoFrameF . empty())-{ 851 - if- (latlas.geoFrameNF . empty()) - {
652 atlas.geoFrame: =-m_geometryScaler.scale(atlas, -atlas.geoFramelF, - gup); 652 atlas.geoFrame- = m_geometryScaler.scale(atlas,  atlas.geoFrameNF,-gup);
653 - } 653 - }
654 } 654 }
655 655
656 void d ::constructPixelToPatchMap (MivBitstream: :AtlasAccessUnit- &atlas)- const- {: 656 void ::constructPixelToPatchMap(MivBitstream: :AtlasAccessUnit-8atlas)- const- {:
657 - - atlas.pixelToPatchMap.createY( 657 - - atlas.pixelToPatchMap. createV(
658 Common: :Wec2i{atlas.asps.asps_frame_width(),-atlas.asps.asps_frame_height(})})s 658 Common: :Vec2i{atlas.asps.asps_frame_width(), atlas.asps.asps_frame_height()});
659 - - atlas.pixelToPatchMap. FillValue(Common: : unusedPatchIdx); 659 - - atlas.pixelToPatchMap. fillvalue(Common: sunusedPatchIdx);
660 560
661 - - for- (const- auto-&pp- :-atlas.patchParamslist) { 661 - - for (const-auto-&pp- :-atlas.patchParamsiist)- {
~ 662 auto marginX = std::max(m_patchMargin, static_cast<int32 t>(pp.atlasPatch2dMarginl()}) +662 int32_t patchMargin = m_patchMarging
~ 663 auto marginy = std::max(m_patchMargin, static_cast<int32_t>(pp.atlasPatch2dMarginv()}); +663 if- (pp.atlasPatch3doffsetu()-+ pp.atlasPatch3doffsetv() == 8- &&
+ 664 (pp.atlasPatch2dsizeX() atlas.asps.asps_frame_width({)- ||
4665 pp.atlasPatch2dSizeV()- == atlas.asps.asps_frame_width()))-{
+ 666 patchMargin-=-8;
+ 667 ¥
664 668
+ 669 auto-marginX- = std::max(patchMargin, - static_cast<int32_t>(pp.atlasPatch2dMarginli()))
+670 auto-marginY- = std: :max(patchMargin, - static_cast<int32_t>(pp.atlasPatch2dMarginv()));
+671
665 if- (pp.isRotated())- { 672 if- (pp.isRotated())
- 666 marginX-=-std: :max(MipatchMargin, - static_cast<int32_t>(pp.atlasPatch2dMarginV())); +673 marginX-=-std: :max(patchMargin, - static_cast<int32_t>(pp.atlasPatch2dMarginV()));
- 667 marginy- = std: :max(MipatchMargin, - static_cast<int32_t>(pp.atlasPatch2dMarginl())) +674 marginy-=-std: :max(patchMargin, - static_cast<int32_t>({pp.atlasPatch2dMarginl(})))
668 ¥ 675
669 576
670 const-auto-x1- = pp.atlasPatch2dPosX() -+ marginX; 677 const- auto =-pp-atlasPatch2dPosX() -+ marginX;
671 const-aute:yl-=-pp.atlasPatch2dPasY( )+ marginY; 678 const auto pp.atlasPatch2dPosY () + marginY;
672 const-auto: x2-=-pp.atlasPatch2dPosX() -+ pp.atlasPatch2dSizeX()- - marginX; 579 const- auto pp.atlasPatch2dPosX() -+ pp.atlasPatch2dSizeX()- - marginX;
673 const-auto:y2-=-pp.atlasPatch2dPosY()-+- pp.atlasPatch2dsizeY(): - marginY; 680 const:auto-y2-=-pp.atlasPatch2dPosy () +:pp.atlasPatch2dsizeY(): - marginY;
674 651
- 675 const-aute: x3-=-std::max(@, pp.atlasPatch2dPosX()- - MipatchMargin); +682 const: auto max(@, - pp.atlasPatch2dPosX() - --patchMargin);
- 676 const-auto: y3-=-std::max(@,  pp.atlasPatch2dPosY()- - MipatchMargin) ; +683 const auto max (@, pp.atlasPatch2dPosY()- --|patchMargin);
- 677 const-auto x4-=-std: :min(pp.atlasPatch2dPosX() -+ pp.atlasPatch2dsizex() + [llpatchMargin, + 684 const- auto : :min(pp. atlasPatch2dPosX() + pp.atlasPatch2dsizex() -+ |patchMargin,
678 atlas.pixelToPatchMap.getWidth() - 1); 685 atlas.pixelToPatchiap.gethidth():--1);
~ 679 const-auto y4-=-std::min(pp.atlasPatch2dPosY() -+ pp.atlasPatch2dSizeY()-+ MllpatchMargin, 4686 const auto-y4-=-std: :min(pp.atlasPatch2dPosY() + pp.atlasPatch2dSize¥() -+ |patchMargin,
630 atlas.pixelToPatchMap. getheight()- - 1); 687 atlas.pixelToPatchiap. getheight() - 1);
681 585
682 for-(int32_t.y-=-y3;-y- < ya5-++y) - { 689 for: (int32_t-y-=y3; y- <-ya4;-+y) - {
633 For- (int32_t x-= x33 % <3 +rx) - | 598 for: (Ant32_tox = x3; x- <2 +4) - {
684 stlas.pixelToPatchMap.getPlane(@)(y, -x)- = Common: :unusedPatchldx; 691 atlas.pixelToPatchMap.getPlane(8) (y, - x)-=-Common: :unusedPatchIdx;
685 ¥ 692 ¥
686 T 543 }
687 694
638 for (int32_tey =-yl5-y-<y2;-+y)- { 595 for: (int32_t-y-=yl; y- <-y2;-++y) - {
689 for- (INt32_t: x-=-X1; X < X2; - ++%) - { 696 for (int32_t-x = x1; X < %25 ++x) - {
692 atlas.pixelToPatchMap.getPlane()(y, x)- = atlas.patchIdx(y, x); 597 atlas.pixelToPatchMap.getPlane(®) (y, - x)- = atlas.patchIdx(y, x);
691 } 698 }
692 ¥ 699 ¥
693 - } 760 - - }
694 } 701 }




3 Results

Mandatory content - Proposal vs. Low/High-bitrate Anchors

S BD-rate BD-rate BD-rate BD-PSNRY- BD-PSNR IV- BD-SSIM IV-
equence Y-PSNR IV-PSNR IV-SSIM PSNR PSNR SSIM
Chess BO2 -5.1% -5.3% -0.1% 0.05 0.08 0.0000
Guitarist BO3 -4.7% -3.3% -0.3% 0.03 0.03 0.0001
Cadillac J02 -25.2% -30.3% -2.0% 0.92 1.68 0.0003
Fan Jo4 -10.4% -10.0% -0.4% 0.35 0.51 0.0001
Group W01 -8.3% -6.4% -0.3% 0.13 0.22 0.0001
Painter D01 -16.0% -16.3% -0.3% 0.70 0.87 0.0000
Frog EO1 -21.0% -19.6% -0.6% 0.72 1.04 0.0001
CBABasketball LO2 -14.7% -15.0% -0.7% 0.13 0.18 0.0000
Average -13.2% -13.3% -0.6% 0.38 0.58 0.0001
Class A
S BD-rate BD-rate BD-rate BD-PSNRY- BD-PSNR IV- BD-SSIM IV-
equence Y-PSNR IV-PSNR IV-SSIM PSNR PSNR SSIM
ClassroomVideo AO01 -6.8% -2.8% -0.2% 0.10 0.06 0.0000
Average -6.8% -2.8% -0.2% 0.10 0.06 0.0000
Class B
S BD-rate BD-rate BD-rate BD-PSNRY- BD-PSNR IV- BD-SSIM IV-
equence Y-PSNR IV-PSNR IV-SSIM PSNR PSNR SSIM
Museum BO1 -1.4% -1.9% -0.1% 0.03 0.08 0.0000
Chess BO2 -5.1% -5.3% -0.1% 0.05 0.08 0.0000
Guitarist BO3 -4.7% -3.3% -0.3% 0.03 0.03 0.0001
Average -3.7% -3.5% -0.2% 0.04 0.06 0.0000
Class C
S BD-rate BD-rate BD-rate BD-PSNRY- BD-PSNR IV- BD-SSIM IV-
equence Y-PSNR IV-PSNR IV-SSIM PSNR PSNR SSIM
Hijack co1 -0.8% -1.2% -0.1% 0.02 0.02 0.0000
Cyberpunk C0o2 -4.6% -1.0% 0.9% 0.01 0.01 -0.0001
Average -2.7% -1.1% 0.4% 0.01 0.02 -0.0001
ClassJ
S BD-rate BD-rate BD-rate BD-PSNRY- BD-PSNR IV- BD-SSIM IV-
equence Y-PSNR IV-PSNR IV-SSIM PSNR PSNR SSIM
Kitchen Jo1 -37.8% -46.7% -1.4% 0.61 1.15 0.0001
Cadillac J02 -25.2% -30.3% -2.0% 0.92 1.68 0.0003
Mirror JOo3 -9.5% -10.4% -0.3% 0.36 0.60 0.0001
Fan Jo4 -10.4% -10.0% -0.4% 0.35 0.51 0.0001
Average -20.7% -24.3% -1.0% 0.56 0.99 0.0001




Class W

S BD-rate BD-rate BD-rate BD-PSNRY- BD-PSNR IV- BD-SSIM IV-
equence Y-PSNR IV-PSNR IV-SSIM PSNR PSNR SSIM
Group W01 -8.3% -6.4% -0.3% 0.13 0.22 0.0001
Dancing W02 -13.9% -15.9% -1.2% 0.15 0.27 0.0001
Average -11.1% -11.1% -0.7% 0.14 0.25 0.0001
Class D
S BD-rate BD-rate BD-rate BD-PSNRY- BD-PSNR IV- BD-SSIM IV-
equence Y-PSNR IV-PSNR IV-SSIM PSNR PSNR SSIM
Painter D01 -16.0% -16.3% -0.3% 0.70 0.87 0.0000
Breakfast D02 -23.8% -26.9% -0.6% 0.44 0.70 0.0001
Barn D03 -18.8% -22.3% -0.6% 0.25 0.39 0.0001
Average -19.6% -21.8% -0.5% 0.46 0.66 0.0001
Class E
S BD-rate BD-rate BD-rate BD-PSNRY- BD-PSNR IV- BD-SSIM IV-
equence Y-PSNR IV-PSNR IV-SSIM PSNR PSNR SSIM
Frog EO1 -21.0% -19.6% -0.6% 0.72 1.04 0.0001
Carpark EO2 -41.7% -36.7% -1.1% 2.58 3.01 0.0002
Street EO3 --- --- -1.8% 3.49 4.51 0.0001
Average --- --- -1.2% 2.26 2.85 0.0001
Class L
S BD-rate BD-rate BD-rate BD-PSNRY- BD-PSNR IV- BD-SSIM IV-
equence Y-PSNR IV-PSNR IV-SSIM PSNR PSNR SSIM
Fencing LO1 -6.2% -8.0% -0.2% 0.18 0.26 0.0000
CBABasketball LO2 -14.7% -15.0% -0.7% 0.13 0.18 0.0000
MartialArts LO3 -21.1% -29.1% -0.9% 0.19 0.29 0.0001
Average -14.0% -17.3% -0.6% 0.17 0.24 0.0000
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Difference between anchor and proposal, JO1:

4 Recommendation

The recommendation is to add the presented algorithm into the TMIV22.
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