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Abstract
This contribution proposes LoD Generation method for lifting spatial scalability in G-PCC.
Introduction
In MPEG128 CE13.15[3], LoD Generation technique for special scalability is evaluated. The technique in m51408[4] shows constantly gain of coding efficiency under assuming dense point cloud. However, the density of point cloud is not uniform in the point cloud frame. The contribution suggests improved method considering the point distribution on top of the CE proposal m51408.
Proposed method
In LoD generation process for spatial scalability, one predictor node as retained is selected in 2x2x2 area. The 2x2x2 area is defined by intermediate position. GPCC Test Model v8[1]’s retained node is always a first predictor node of morton order. m51408 chose a first or last node depending on Lod. 

The proposal method decides retained node using occupied voxel in 2x2x2 area. Basically, the nearest node from the centroid of occupied voxels in 2x2x2 is picked up as the retained node. If there are two or more nodes which are nearest to the centroid, the first or the last node in the Morton order is chosen as retained. The first or the last is selected by Lod. 

The pseudo code is shown below. The yellow highlight is change from m51408.
 
std::vector target_node = node_in_2x2x2;

If (numOfNodeIn2x2x2 > 1 && numOfNodeIn2x2x2  < 8){
  target_node = limit_node_by_centroid(target_node); //Limit target nodes by distance between node pos and centroid of existing node in 2x2x2 area.
}
decide_retained(target_node); //choose a node as retained as m51408.

Figure 1 decide retained node using centroid
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Experimental Result
BD Rate are shown as Table 1. In C1, Cat1-A and Cat3-fused have gain.
[bookmark: _Ref29379341]Table 1 BD Rate C1 proposal vs anchor scalability
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Table 1 BD Rate C1 proposal vs m51408
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Conclusion
[bookmark: _GoBack]This contribution shows the potential improvement on top of GPCC v8 scalability. We propose to consider the suggested method. 
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Luma Chroma Cb Chroma Cr Reflectance

cat1-A basketball_player_vox11_00000200 -3.9% -4.4% -4.0%

boxer_viewdep_vox12 -2.0% -0.3% -2.4%

dancer_vox11_00000001 -2.6% -1.3% -0.6%

egyptian_mask_vox12 -1.2% -3.5% -1.9%

facade_00009_vox12 -0.9% -1.2% -0.7%

facade_00015_vox14 -1.4% -2.2% -2.7%

facade_00064_vox11 -2.8% -1.5% -1.5%

frog_00067_vox12 -0.8% -1.3% -3.2%

head_00039_vox12 -1.1% -1.3% -1.8%

house_without_roof_00057_vox12 0.4% 1.1% 0.9%

longdress_viewdep_vox12 -1.3% -1.2% -1.1%

longdress_vox10_1300 -3.9% -3.7% -3.6%

loot_viewdep_vox12 -1.8% -4.0% -2.7%

loot_vox10_1200 -3.7% -0.2% -2.8%

queen_0200 -2.6% -4.1% -1.7%

redandblack_viewdep_vox12 -2.0% -2.2% -1.3%

redandblack_vox10_1550 -4.3% -4.3% -4.3%

shiva_00035_vox12 0.0% 0.2% 1.5%

soldier_viewdep_vox12 -2.6% -3.1% -2.8%

soldier_vox10_0690 -4.7% -3.7% -2.5%

thaidancer_viewdep_vox12 -3.0% -3.1% -2.7%

ulb_unicorn_vox13 -0.4% 0.1% 0.3%

cat3-fusedcitytunnel_q1mm 0.1% -0.2% -0.2% 0.1%

overpass_q1mm -0.5% -0.6% -0.5% 0.1%

tollbooth_q1mm -0.1% 0.2% 0.2% 0.2%

cat3-frameford_01_q1mm -1.1%

ford_02_q1mm -1.3%

ford_03_q1mm -1.1%

qnxadas-junction-approach -1.7%

qnxadas-junction-exit -1.1%

qnxadas-motorway-join -0.9%

qnxadas-navigating-bends -1.1%

End-to-End BD‑AttrRate [%]

C1_ai — lossless geometry, lossy attributes [all intra]

Class Sequence
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Luma Chroma Cb Chroma Cr Reflectance

cat1-A basketball_player_vox11_00000200 -7.3% -8.4% -10.1%

boxer_viewdep_vox12 -5.7% -6.3% -8.2%

dancer_vox11_00000001 -6.1% -5.0% -5.5%

egyptian_mask_vox12 -2.5% -7.3% -8.8%

facade_00009_vox12 -3.2% -6.8% -5.1%

facade_00015_vox14 -2.9% -7.1% -7.5%

facade_00064_vox11 -4.8% -6.9% -6.0%

frog_00067_vox12 -3.3% -7.6% -12.1%

head_00039_vox12 -2.9% -5.4% -8.3%

house_without_roof_00057_vox12 -1.2% -3.6% -3.9%

longdress_viewdep_vox12 -4.0% -5.9% -5.2%

longdress_vox10_1300 -5.4% -7.0% -6.3%

loot_viewdep_vox12 -6.0% -11.2% -9.3%

loot_vox10_1200 -6.8% -7.2% -9.9%

queen_0200 -4.2% -6.0% -4.2%

redandblack_viewdep_vox12 -5.6% -6.8% -5.5%

redandblack_vox10_1550 -7.5% -8.1% -7.4%

shiva_00035_vox12 -1.1% -1.6% -1.3%

soldier_viewdep_vox12 -6.2% -8.6% -8.3%

soldier_vox10_0690 -7.5% -6.8% -5.0%

thaidancer_viewdep_vox12 -5.8% -7.6% -7.6%

ulb_unicorn_vox13 -0.7% -0.7% -0.5%

cat3-fusedcitytunnel_q1mm -0.4% -1.1% -0.8% -0.9%

overpass_q1mm -0.8% -1.3% -1.2% -0.5%

tollbooth_q1mm -0.6% -0.5% -0.8% -0.5%

cat3-frameford_01_q1mm -1.3%

ford_02_q1mm -1.5%

ford_03_q1mm -1.2%

qnxadas-junction-approach -0.9%

qnxadas-junction-exit -0.2%

qnxadas-motorway-join 0.0%

qnxadas-navigating-bends 1.0%

Cat1-A average -4.6% -6.4% -6.6%

Cat1-B average #VALUE! #DIV/0! #DIV/0!

Cat3-fused average -0.6% -1.0% -0.9% -0.6%

Cat3-frame average -0.6%

End-to-End BD‑AttrRate [%]

C1_ai — lossless geometry, lossy attributes [all intra]

Class Sequence


