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Abstract
This document proposes an improvement of weight derivation for spatial scalable lifting. 
Introduction
The lifting spatial scalability has three changes from non-scalable lifting [2].
· Octree harmonized LoD construction (CE13.15 in MPEG127)
· Weight derivation (this contribution)
· Distance normalization (No impact)

In order to determine the weight with partial geometry octree, the weights are introduced by total and partial decoded number of points. The weight derivation for scalability is to calculate fixed weight value for each LoD, and leaf node weight is always set to (1 << kFixedPointWeightShift). 

The anchor weight derivation is not suitable for sparse sequence. The proposal is weight derivation for sparse point cloud. 

The proposal method
Weight derivation

The weight derivation of anchor scalable lifting is calculated as follows:

{



              
 
}
The anchor scalable weight derivation uses the all number of predicted nodes.

The weight derivation of proposal is as follows:

{


 
}

In the original Lifting weight derivation(non-scalable), the more referenced points, the larger weight used. In the lifting scalability, the actual reference cannot be used because geometry decoding octree may be partial. To introduce the original algorithm essence, the proposal weight derivation considers the number of predicted nodes in the lower Lods.

Reference structure modification
The proposed weight derivation method is combined with CE13.15 (originally from m49044[3]). In the CE13.15, the reference structure modification is applied to one level above the leaf. In this contribution, the reference structure modification is applied to any Lod levels. The concatenation is done with accumulated Lod. 

Experimental result
Table 1 show BD bitrate of the proposed weight derivation (sec 2.1). The reference is GPCC v7 anchor [1] + scalable (CE13.15 Test2)[4].
[image: ]
[bookmark: _Ref20839529]Table 1 BD rate of proposal weight derivation

Table 2 is applied to the reference structure modification in addition to weight derivation (sec2.1+sec2.2).
[image: ]
[bookmark: _Ref20839556]Table 2 BD rate of proposal weight derivation and reference structure modification
Conclusion
This contribution shows the potential improvement on top of GPCC v7 scalability. We propose to study the suggested method in CE. 
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Luma Chroma Cb Chroma Cr

Reflectanc
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cat1-A basketball_player_vox11_00000200 -0.1% 0.0% -0.1%

boxer_viewdep_vox12 0.0% -0.3% -0.4%

dancer_vox11_00000001 -0.1% -0.7% -1.2%

egyptian_mask_vox12 -5.1% -12.7% -14.2%

facade_00009_vox12 2.8% -5.7% -4.1%

facade_00015_vox14 4.2% -14.5% -14.6%

facade_00064_vox11 -0.3% -2.0% -2.8%

frog_00067_vox12 0.6% -7.7% -7.5%

head_00039_vox12 0.6% -9.1% -10.7%

house_without_roof_00057_vox12 2.4% -3.9% -3.4%

longdress_viewdep_vox12 0.0% 0.0% 0.0%

longdress_vox10_1300 0.0% 0.0% 0.0%

loot_viewdep_vox12 0.0% -0.2% -0.1%

loot_vox10_1200 0.0% 0.3% -0.2%

queen_0200 -0.1% -0.1% 0.1%

redandblack_viewdep_vox12 0.1% -0.1% -0.1%

redandblack_vox10_1550 0.0% 0.0% 0.0%

shiva_00035_vox12 2.1% -13.5% -16.4%

soldier_viewdep_vox12 0.0% -0.3% -0.4%

soldier_vox10_0690 0.0% 0.0% 0.0%

thaidancer_viewdep_vox12 0.6% -1.2% -1.3%

ulb_unicorn_vox13 5.1% -10.5% -9.7%

cat3-fusedcitytunnel_q1mm -1.0% -3.1% -3.0% -1.0%

overpass_q1mm 0.4% -2.2% -1.6% -0.5%

tollbooth_q1mm 2.8% -3.4% -2.8% 0.1%

cat3-frameford_01_q1mm 0.2%

ford_02_q1mm 0.3%

ford_03_q1mm 0.3%

qnxadas-junction-approach 1.2%

qnxadas-junction-exit 0.2%

qnxadas-motorway-join -0.6%

qnxadas-navigating-bends -0.8%

Cat1-A average 0.6% -3.7% -3.9%

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

Cat3-fused average 0.7% -2.9% -2.5% -0.5%

Cat3-frame average 0.1%

Overall average 0.6% -3.6% -3.8% -0.1%

C1_ai — lossless geometry, lossy attributes [all intra]

End-to-End BD‑AttrRate [%]

Class Sequence
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Luma Chroma Cb Chroma Cr Reflectance

cat1-A basketball_player_vox11_00000200 -0.1% 0.0% -0.1%

boxer_viewdep_vox12 -3.2% -2.0% -2.2%

dancer_vox11_00000001 -0.1% -0.7% -1.2%

egyptian_mask_vox12 -7.1% -14.3% -15.4%

facade_00009_vox12 2.3% -5.9% -4.4%

facade_00015_vox14 -4.0% -18.6% -18.7%

facade_00064_vox11 -0.3% -1.9% -2.5%

frog_00067_vox12 -5.7% -10.6% -11.8%

head_00039_vox12 -8.2% -13.6% -14.0%

house_without_roof_00057_vox12 0.3% -5.4% -5.4%

longdress_viewdep_vox12 -3.9% -1.9% -2.6%

longdress_vox10_1300 0.0% 0.0% 0.0%

loot_viewdep_vox12 -2.2% -1.1% -1.7%

loot_vox10_1200 0.0% 0.3% -0.2%

queen_0200 -0.1% -0.1% 0.1%

redandblack_viewdep_vox12 -2.6% -1.7% -2.9%

redandblack_vox10_1550 0.0% 0.0% 0.0%

shiva_00035_vox12 -3.6% -17.4% -20.0%

soldier_viewdep_vox12 -2.6% -0.7% -1.3%

soldier_vox10_0690 0.0% 0.0% 0.0%

thaidancer_viewdep_vox12 0.6% -1.2% -1.3%

ulb_unicorn_vox13 4.2% -11.1% -10.3%

cat3-fusedcitytunnel_q1mm -1.6% -6.7% -6.3% -3.6%

overpass_q1mm 0.0% -4.9% -5.0% -3.5%

tollbooth_q1mm -0.8% -8.7% -7.7% -3.3%

cat3-frameford_01_q1mm 0.4%

ford_02_q1mm 0.5%

ford_03_q1mm -0.5%

qnxadas-junction-approach -2.3%

qnxadas-junction-exit -2.7%

qnxadas-motorway-join -4.4%

qnxadas-navigating-bends -7.9%

Cat1-A average -1.6% -4.9% -5.3%

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

Cat3-fused average -0.8% -6.8% -6.3% -3.4%

Cat3-frame average -2.4%

Overall average -1.5% -5.1% -5.4% -2.7%

Class Sequence

End-to-End BD‑AttrRate [%]

C1_ai — lossless geometry, lossy attributes [all intra]


