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Abstract

In this contribution, the inconsistent process on LoD generation is reported and two modification methods are proposed. One is the ascending order based LoD generation method and another is the descending order based one. The result shows no significant difference compared to TMC13v6 anchor in case of ascending order based method, while it shows some loss in case of descending order based one. 
Issue and proposal

In current G-PCC specification, there seems to be an inconsistent process in generating LoD (Level of Detail). In detail, the assignment order of each 3D point to each LoD layer is different between top LoD layer and others as following,

Top LoD layer: 3D points are assigned to LoD layer in descending order of Morton code
Others: 3D points are assigned to LoD layer in ascending order of Morton code

In the G-PCC CD text, it is specified as following in section 8.3.2.1 level of Detail Generation.
-----------------------------------------------------
for (lod = 0; unprocessedPointCount > 0 && lod <= levelDetailCount; lod++) {
      …
if (lod = = levelDetailCount) { #top LoD layer
		for ( i = unprocessedPointCount − 1; i >= 0; i− − ) { #descending order
			assignedPointIndexes[assignedPointCount++] = unprocessedPointIndexes[i];
		}
	} else { #other layer
		for ( i=0; i< unprocessedPointCount; i++) { #ascending order
	…
			assignedPointIndexes[assignedPointCount++] = unprocessedPointIndexes[i]
-----------------------------------------------------

As the result, the encoding and decoding order of 3D points also become opposite between top LoD layer and others. In order to make the specification be consistent, it would be desired to use either way.

In this contribution, we proposed two methods to remove the inconsistent on LoD generation process. One is the ascending order based LoD generation method and another is the descending order based one. In the ascending order based method, 3D points are always assigned to LoD layer in ascending order of Morton code for all LoD layers, while in the descending order based method, they are always assigned to it in descending order of Morton code for all layers. 
Experimental results

Both methods were implemented on TMC13v6 software and tested under all conditions in CTC [1]. The computing platform is Linux 64bits and the executables were compiled on 64-bit Linux with gcc 5.4.2. 
Table 1 shows the result of ascending order based LoD generation method. It shows no significant difference compared to TMC13v6 anchor. Detailed result is included in the attached excel sheet (pcc-tmc3v6.0_octree_predlift_anchor_vs_ascending.xlsm).
Table 2 shows the result of descending order based method. It shows some loss in CY condition of cat1 content compared to TMC13v6 anchor. Detailed result is included in the attached excel sheet (pcc-tmc3v6.0_octree_predlift_anchor_vs_descending.xlsm).
 In case of descending order based method, the modification would affect to the result much stronger because the assignment order of all layer except for top layer is changed, while it would not affect to it in case of ascending order based method because only top layer is changed.
[bookmark: _Ref13052614]Table 1: Summarized result of the ascending order based LoD generation compared to TMC13v6
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[bookmark: _Ref3811419]Table 2: Summarized result of the descending order based LoD generation compared to TMC13v6
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Conclusion 

In this contribution, the inconsistent process on LoD generation was reported and two modification methods were proposed. One is the ascending order based LoD generation method and another is the descending order based one. The results showed no significant difference compared to TMC13v6 anchor in case of ascending order based method, while it showed some loss in case of descending order based one. Based on this result, the ascending order based method would be considered as the solution to remove inconsistent on LoD generation process and we suggest including it in next G-PCC CD text modification and TMC13 software.
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8.3.2.1	Level of Detail Generation
…
for (lod = 0; unprocessedPointCount > 0 && lod <= levelDetailCount; lod++) {
      …
if (lod = = levelDetailCount) { #top LoD layer
		for ( i = unprocessedPointCount − 1; i >= 0; i− − ) { #descending order
               for ( i=0; i< unprocessedPointCount; i++ ) { #ascending order
			assignedPointIndexes[assignedPointCount++] = unprocessedPointIndexes[i];
		}
	} else { #other layer
		for ( i=0; i< unprocessedPointCount; i++) { #ascending order
	…
			assignedPointIndexes[assignedPointCount++] = unprocessedPointIndexes[i]
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