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Abstract
In this contribution, it is proposed that two modifications of Trisoup to enable all test points in CTC. First modification is modification on reconstruction process from Trisoup vertices. The other is disabling encoder optimization implemented to TMC13-v19.0. It is confirmed that all test points can be tested by appling proposed modifications.
Introduction
As written in the latest CTC [1], Trisoup can not be tested on some test points because a number of reconstructed point cloud exceeds the limit of each slice. It is reported that this proplem occurs even if sampling interval is set to Trisoup node size [2]. In this contribution, it is proposed two modifications to enable Trisoup for all test points in CTC.
Proposed Modifications
Proposal 1: Modify reconstruction process by Trisoup vertices (normative)
First proposal is modify recostruction process as follows.

· Current implementation (in decodeTrisoupCommon())
      // vertex to list of points 
      Vec3<int32_t> foundvoxel = segment.startpos;
      for (int k = 0; k <= 2; k++) {
        if (direction[k])
          foundvoxel[k] += segment.vertex == (blockWidth >> bitDropped) - 1 ? 
 blockWidth - 1 : segment.vertex << bitDropped;
        if (segment.startpos[k] - leaves[i].pos[k] > 0) // back to B-1 if B 
          foundvoxel[k]--;
      }
      if(nodeGridSizeLog2){
        foundvoxel = (foundvoxel << 1) - 1;
        for(int k = 0; k < 3; ++k){
          if(direction[k]>0)foundvoxel[k]+=1;
        }
      }
      if (boundaryinsidecheck(foundvoxel, poistionClipValue))
        refinedVerticesBlock.push_back(foundvoxel);

· Proposed modification
      // vertex to list of points 
      Vec3<int32_t> foundvoxel = segment.startpos;
      bool skip_flag=false;
      for (int k = 0; k <= 2; k++) {
        if (direction[k])
          foundvoxel[k] += segment.vertex == (blockWidth >> bitDropped) - 1 ? 
blockWidth - 1 : segment.vertex << bitDropped;
        if (segment.startpos[k] - leaves[i].pos[k] > 0) // back to B-1 if B 
          skip_flag=true;
      }
      if (!skip_flag && boundaryinsidecheck(foundvoxel, poistionClipValue))
        refinedVerticesBlock.push_back(foundvoxel);

Proposal 2: Disable encoder optimization option (non-normative)
Second proposal is disabling encoder option named “trisoupImprovedEncoderEnabled.“

[bookmark: _Ref84237932]Experimental Results
Test settings
Tests are performed under the G-PCC test conditions specified in CTC [1]. Condition C2 (lossy geometry, lossy attributes) with variants from r01 to r04 are tested. Tests are conducted using static contents from CTC categories Solid, Dense, Sparse, and Scant [1]. Proposed modifications are implemented on the top of TMC13-v19.0 [3].

Test results
Table 2 shows encoding/decoding result on each rate point. As shown in the table, TMC13-v19.0, Proposal 1, and Proposal 2 have some points that encoding/decoding can not be executed. On the other hand, it can be shown that all test points can be done by Proposal 1 + 2. 
Table 1 shows exiperimental results of Proposal 1 + 2 against TMC13-v14.0 [4]. It can be found that most of coding gains of Trisoup improvements are preserved.

[bookmark: _Ref116916518]Table 1 Experimental results of Proposal 1 + 2 vs. TMC13-v14.0
	C2_ai
	lossy geometry, lossy attributes [all intra]

	
	End-to-End BD‑AttrRate [%]
	Geom. BD‑TotGeomRate [%]

	
	Luma
	Chroma Cb
	Chroma Cr
	Reflectance
	D1
	D2

	Solid average
	-0.9%
	3.3%
	1.2%
	
	-67.2%
	-63.2%

	Dense average
	4.9%
	4.0%
	6.2%
	
	-57.7%
	-51.6%

	Sparse average
	-7.8%
	1.3%
	2.8%
	
	-61.1%
	-57.2%

	Scant average
	-4.3%
	2.6%
	3.7%
	
	-62.1%
	-60.3%

	Overall average
	-1.9%
	2.8%
	3.7%
	#DIV/0!
	-61.7%
	-58.0%

	Avg. Enc Time [%]
	112%

	Avg. Dec Time [%]
	118%



[bookmark: _Ref116916364][bookmark: _Ref116916357]Table 2 Encoding/decoding result on each test point.
	sequence
	variant
	TMC13-v19.0
	Proposal 1
	Proposal 2
	Proposal 1 + 2

	basketball_player_vox11_00000200
	r01
	OK
	OK
	OK
	OK

	basketball_player_vox11_00000200
	r02
	OK
	OK
	OK
	OK

	basketball_player_vox11_00000200
	r03
	OK
	OK
	OK
	OK

	basketball_player_vox11_00000200
	r04
	OK
	OK
	OK
	OK

	dancer_vox11_00000001
	r01
	OK
	OK
	OK
	OK

	dancer_vox11_00000001
	r02
	OK
	OK
	OK
	OK

	dancer_vox11_00000001
	r03
	OK
	OK
	OK
	OK

	dancer_vox11_00000001
	r04
	OK
	OK
	OK
	OK

	facade_00064_vox11
	r01
	OK
	OK
	OK
	OK

	facade_00064_vox11
	r02
	OK
	OK
	OK
	OK

	facade_00064_vox11
	r03
	OK
	OK
	OK
	OK

	facade_00064_vox11
	r04
	OK
	OK
	OK
	OK

	longdress_vox10_1300
	r01
	OK
	OK
	OK
	OK

	longdress_vox10_1300
	r02
	OK
	OK
	OK
	OK

	longdress_vox10_1300
	r03
	OK
	OK
	OK
	OK

	longdress_vox10_1300
	r04
	OK
	OK
	OK
	OK

	loot_vox10_1200
	r01
	OK
	OK
	OK
	OK

	loot_vox10_1200
	r02
	OK
	OK
	OK
	OK

	loot_vox10_1200
	r03
	OK
	OK
	OK
	OK

	loot_vox10_1200
	r04
	OK
	OK
	OK
	OK

	queen_0200
	r01
	OK
	OK
	OK
	OK

	queen_0200
	r02
	OK
	OK
	OK
	OK

	queen_0200
	r03
	OK
	OK
	OK
	OK

	queen_0200
	r04
	OK
	OK
	OK
	OK

	redandblack_vox10_1550
	r01
	OK
	OK
	OK
	OK

	redandblack_vox10_1550
	r02
	OK
	OK
	OK
	OK

	redandblack_vox10_1550
	r03
	OK
	OK
	OK
	OK

	redandblack_vox10_1550
	r04
	OK
	OK
	OK
	OK

	soldier_vox10_0690
	r01
	OK
	OK
	OK
	OK

	soldier_vox10_0690
	r02
	OK
	OK
	OK
	OK

	soldier_vox10_0690
	r03
	OK
	OK
	OK
	OK

	soldier_vox10_0690
	r04
	OK
	OK
	OK
	OK

	thaidancer_viewdep_vox12
	r01
	OK
	OK
	OK
	OK

	thaidancer_viewdep_vox12
	r02
	OK
	OK
	OK
	OK

	thaidancer_viewdep_vox12
	r03
	OK
	OK
	OK
	OK

	thaidancer_viewdep_vox12
	r04
	OK
	OK
	OK
	OK

	boxer_viewdep_vox12
	r01
	OK
	OK
	OK
	OK

	boxer_viewdep_vox12
	r02
	OK
	OK
	OK
	OK

	boxer_viewdep_vox12
	r03
	OK
	OK
	OK
	OK

	boxer_viewdep_vox12
	r04
	OK
	OK
	OK
	OK

	facade_00009_vox12
	r01
	OK
	OK
	OK
	OK

	facade_00009_vox12
	r02
	OK
	OK
	OK
	OK

	facade_00009_vox12
	r03
	OK
	OK
	OK
	OK

	facade_00009_vox12
	r04
	NG
	OK
	NG
	OK

	facade_00015_vox14
	r01
	OK
	OK
	OK
	OK

	facade_00015_vox14
	r02
	OK
	OK
	OK
	OK

	facade_00015_vox14
	r03
	OK
	OK
	OK
	OK

	facade_00015_vox14
	r04
	OK
	OK
	OK
	OK

	facade_00064_vox14
	r01
	OK
	OK
	OK
	OK

	facade_00064_vox14
	r02
	OK
	OK
	OK
	OK

	facade_00064_vox14
	r03
	OK
	OK
	OK
	OK

	facade_00064_vox14
	r04
	OK
	OK
	OK
	OK

	frog_00067_vox12
	r01
	OK
	OK
	OK
	OK

	frog_00067_vox12
	r02
	OK
	OK
	OK
	OK

	frog_00067_vox12
	r03
	OK
	OK
	OK
	OK

	frog_00067_vox12
	r04
	NG
	OK
	OK
	OK

	head_00039_vox12
	r01
	OK
	OK
	OK
	OK

	head_00039_vox12
	r02
	OK
	OK
	OK
	OK

	head_00039_vox12
	r03
	OK
	OK
	OK
	OK

	head_00039_vox12
	r04
	NG
	NG
	NG
	OK

	house_without_roof_00057_vox12
	r01
	OK
	OK
	OK
	OK

	house_without_roof_00057_vox12
	r02
	OK
	OK
	OK
	OK

	house_without_roof_00057_vox12
	r03
	OK
	OK
	OK
	OK

	house_without_roof_00057_vox12
	r04
	NG
	OK
	OK
	OK

	landscape_00014_vox14
	r01
	OK
	OK
	OK
	OK

	landscape_00014_vox14
	r02
	OK
	OK
	OK
	OK

	landscape_00014_vox14
	r03
	OK
	OK
	OK
	OK

	landscape_00014_vox14
	r04
	OK
	OK
	OK
	OK

	longdress_viewdep_vox12
	r01
	OK
	OK
	OK
	OK

	longdress_viewdep_vox12
	r02
	OK
	OK
	OK
	OK

	longdress_viewdep_vox12
	r03
	OK
	OK
	OK
	OK

	longdress_viewdep_vox12
	r04
	OK
	OK
	OK
	OK

	loot_viewdep_vox12
	r01
	OK
	OK
	OK
	OK

	loot_viewdep_vox12
	r02
	OK
	OK
	OK
	OK

	loot_viewdep_vox12
	r03
	OK
	OK
	OK
	OK

	loot_viewdep_vox12
	r04
	OK
	OK
	OK
	OK

	redandblack_viewdep_vox12
	r01
	OK
	OK
	OK
	OK

	redandblack_viewdep_vox12
	r02
	OK
	OK
	OK
	OK

	redandblack_viewdep_vox12
	r03
	OK
	OK
	OK
	OK

	redandblack_viewdep_vox12
	r04
	OK
	OK
	OK
	OK

	soldier_viewdep_vox12
	r01
	OK
	OK
	OK
	OK

	soldier_viewdep_vox12
	r02
	OK
	OK
	OK
	OK

	soldier_viewdep_vox12
	r03
	OK
	OK
	OK
	OK

	soldier_viewdep_vox12
	r04
	OK
	OK
	OK
	OK

	arco_valentino_dense_vox12
	r01
	OK
	OK
	OK
	OK

	arco_valentino_dense_vox12
	r02
	OK
	OK
	OK
	OK

	arco_valentino_dense_vox12
	r03
	OK
	OK
	OK
	OK

	arco_valentino_dense_vox12
	r04
	OK
	OK
	OK
	OK

	egyptian_mask_vox12
	r01
	OK
	OK
	OK
	OK

	egyptian_mask_vox12
	r02
	OK
	OK
	OK
	OK

	egyptian_mask_vox12
	r03
	OK
	OK
	OK
	OK

	egyptian_mask_vox12
	r04
	OK
	OK
	OK
	OK

	palazzo_carignano_dense_vox14
	r01
	OK
	OK
	OK
	OK

	palazzo_carignano_dense_vox14
	r02
	OK
	OK
	OK
	OK

	palazzo_carignano_dense_vox14
	r03
	OK
	OK
	OK
	OK

	palazzo_carignano_dense_vox14
	r04
	OK
	OK
	OK
	OK

	shiva_00035_vox12
	r01
	OK
	OK
	OK
	OK

	shiva_00035_vox12
	r02
	OK
	OK
	OK
	OK

	shiva_00035_vox12
	r03
	OK
	OK
	OK
	OK

	shiva_00035_vox12
	r04
	NG
	OK
	OK
	OK

	stanford_area_2_vox16
	r01
	OK
	OK
	OK
	OK

	stanford_area_2_vox16
	r02
	OK
	OK
	OK
	OK

	stanford_area_2_vox16
	r03
	OK
	OK
	OK
	OK

	stanford_area_2_vox16
	r04
	OK
	OK
	OK
	OK

	stanford_area_4_vox16
	r01
	OK
	OK
	OK
	OK

	stanford_area_4_vox16
	r02
	OK
	OK
	OK
	OK

	stanford_area_4_vox16
	r03
	OK
	OK
	OK
	OK

	stanford_area_4_vox16
	r04
	OK
	OK
	OK
	OK

	staue_klimt_vox12
	r01
	OK
	OK
	OK
	OK

	staue_klimt_vox12
	r02
	OK
	OK
	OK
	OK

	staue_klimt_vox12
	r03
	OK
	OK
	OK
	OK

	staue_klimt_vox12
	r04
	OK
	OK
	OK
	OK

	ulb_unicorn_hires_vox15
	r01
	OK
	OK
	OK
	OK

	ulb_unicorn_hires_vox15
	r02
	OK
	OK
	OK
	OK

	ulb_unicorn_hires_vox15
	r03
	OK
	OK
	OK
	OK

	ulb_unicorn_hires_vox15
	r04
	OK
	OK
	OK
	OK

	ulb_unicorn_vox13
	r01
	OK
	OK
	OK
	OK

	ulb_unicorn_vox13
	r02
	OK
	OK
	OK
	OK

	ulb_unicorn_vox13
	r03
	NG
	OK
	OK
	OK

	ulb_unicorn_vox13
	r04
	NG
	NG
	NG
	OK

	arco_valentino_dense_vox20
	r01
	OK
	OK
	OK
	OK

	arco_valentino_dense_vox20
	r02
	OK
	OK
	OK
	OK

	arco_valentino_dense_vox20
	r03
	OK
	OK
	OK
	OK

	arco_valentino_dense_vox20
	r04
	OK
	OK
	OK
	OK

	egyptian_mask_vox20
	r01
	OK
	OK
	OK
	OK

	egyptian_mask_vox20
	r02
	OK
	OK
	OK
	OK

	egyptian_mask_vox20
	r03
	OK
	OK
	OK
	OK

	egyptian_mask_vox20
	r04
	OK
	OK
	OK
	OK

	facade_00009_vox20
	r01
	OK
	OK
	OK
	OK

	facade_00009_vox20
	r02
	OK
	OK
	OK
	OK

	facade_00009_vox20
	r03
	OK
	OK
	OK
	OK

	facade_00009_vox20
	r04
	NG
	OK
	NG
	OK

	facade_00015_vox20
	r01
	OK
	OK
	OK
	OK

	facade_00015_vox20
	r02
	OK
	OK
	OK
	OK

	facade_00015_vox20
	r03
	OK
	OK
	OK
	OK

	facade_00015_vox20
	r04
	OK
	OK
	OK
	OK

	facade_00064_vox20
	r01
	OK
	OK
	OK
	OK

	facade_00064_vox20
	r02
	OK
	OK
	OK
	OK

	facade_00064_vox20
	r03
	OK
	OK
	OK
	OK

	facade_00064_vox20
	r04
	OK
	OK
	OK
	OK

	frog_00067_vox20
	r01
	OK
	OK
	OK
	OK

	frog_00067_vox20
	r02
	OK
	OK
	OK
	OK

	frog_00067_vox20
	r03
	OK
	OK
	OK
	OK

	frog_00067_vox20
	r04
	NG
	OK
	OK
	OK

	head_00039_vox20
	r01
	OK
	OK
	OK
	OK

	head_00039_vox20
	r02
	OK
	OK
	OK
	OK

	head_00039_vox20
	r03
	OK
	OK
	OK
	OK

	head_00039_vox20
	r04
	NG
	NG
	NG
	OK

	house_without_roof_00057_vox20
	r01
	OK
	OK
	OK
	OK

	house_without_roof_00057_vox20
	r02
	OK
	OK
	OK
	OK

	house_without_roof_00057_vox20
	r03
	OK
	OK
	OK
	OK

	house_without_roof_00057_vox20
	r04
	NG
	OK
	OK
	OK

	landscape_00014_vox20
	r01
	OK
	OK
	OK
	OK

	landscape_00014_vox20
	r02
	OK
	OK
	OK
	OK

	landscape_00014_vox20
	r03
	OK
	OK
	OK
	OK

	landscape_00014_vox20
	r04
	OK
	OK
	OK
	OK

	palazzo_carignano_dense_vox20
	r01
	OK
	OK
	OK
	OK

	palazzo_carignano_dense_vox20
	r02
	OK
	OK
	OK
	OK

	palazzo_carignano_dense_vox20
	r03
	OK
	OK
	OK
	OK

	palazzo_carignano_dense_vox20
	r04
	OK
	OK
	OK
	OK

	shiva_00035_vox20
	r01
	OK
	OK
	OK
	OK

	shiva_00035_vox20
	r02
	OK
	OK
	OK
	OK

	shiva_00035_vox20
	r03
	OK
	OK
	OK
	OK

	shiva_00035_vox20
	r04
	NG
	OK
	OK
	OK

	stanford_area_2_vox20
	r01
	OK
	OK
	OK
	OK

	stanford_area_2_vox20
	r02
	OK
	OK
	OK
	OK

	stanford_area_2_vox20
	r03
	OK
	OK
	OK
	OK

	stanford_area_2_vox20
	r04
	OK
	OK
	OK
	OK

	stanford_area_4_vox20
	r01
	OK
	OK
	OK
	OK

	stanford_area_4_vox20
	r02
	OK
	OK
	OK
	OK

	stanford_area_4_vox20
	r03
	OK
	OK
	OK
	OK

	stanford_area_4_vox20
	r04
	OK
	OK
	OK
	OK

	staue_klimt_vox20
	r01
	OK
	OK
	OK
	OK

	staue_klimt_vox20
	r02
	OK
	OK
	OK
	OK

	staue_klimt_vox20
	r03
	OK
	OK
	OK
	OK

	staue_klimt_vox20
	r04
	OK
	OK
	OK
	OK

	ulb_unicorn_hires_vox20
	r01
	OK
	OK
	OK
	OK

	ulb_unicorn_hires_vox20
	r02
	OK
	OK
	OK
	OK

	ulb_unicorn_hires_vox20
	r03
	OK
	OK
	OK
	OK

	ulb_unicorn_hires_vox20
	r04
	OK
	OK
	OK
	OK

	ulb_unicorn_vox20
	r01
	OK
	OK
	OK
	OK

	ulb_unicorn_vox20
	r02
	OK
	OK
	OK
	OK

	ulb_unicorn_vox20
	r03
	NG
	OK
	OK
	OK

	ulb_unicorn_vox20
	r04
	NG
	NG
	NG
	OK



Conclusion
In this contribution, it was proposed that two modifications of Trisoup to enable all test points in CTC. It was confirmed that all test points can be tested by appling proposed modifications. Therefore, it was recommended to adopt these modifications to the next version of TMC13 and CTC.
This work was supported by Ministry of Internal Affairs and Communications (MIC) of Japan (Grant no. JPJ000595).
References
[1] [bookmark: _Ref95468522][bookmark: _Ref102075219][bookmark: _Ref83911414][bookmark: _Ref69290429][bookmark: _Ref43296492]“Common Test Conditions for G-PCC“, ISO/IEC JTC1/SC29/WG7 N0368, Online, July 2022.
[2] [bookmark: _Ref116917490]S. Lasserre, S. Gao, “[GPCC][TriSoup] Part 7 Latest improvements“, ISO/IEC JTC1/SC29/WG7 m59294, Online, April 2022.
[3] [bookmark: _Ref116917525][bookmark: _Ref62536443]“G-PCC Test Model v19“, ISO/IEC JTC1/SC29/WG7 N0360, Online, July 2022.
[4] [bookmark: _Ref116917536]“G-PCC Test Model v14“, ISO/IEC JTC1/SC29/WG7 N0094, Online, April 2021.

