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Abstract
This document discusses a potential issue on decoding the G-PCC trisoup bitstream.
Currently there is no mechanism to control the number of decoded points for the trisoup bitstream. In some cases, the decoded point number may exceed the input point number, thus may potentially exceed the complexity restriction limit (e.g. level restriction).
To address the issue, we propose to introduce a mechanism to control the decoded point number. The proposed scheme can assure that the bitstream conform under the limitation.

Problem statement
In the trisoup decoding process, G-PCC decoder calculates the intersection point between the trisoup mesh plane and the voxelized grid as shown in Figure 1.
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Figure 1 decode point derivation on trisoup

The number of the created points in the decoder is determined by the voxel grid distance (shown as ‘d’) which is currently fixed value 1. This indicates that the distance between the each decoded points is 1 or more, that is, with integer precision. This distance is currently fixed and cannot be controlled.

It is observed that the decoded point number is greater than the input point number in some cases as shown in Table 1.

Table 1. decoded number of points in trisoup mode
	sequence
	Original point number
	log2_trisoup_
node_size=1
	log2_trisoup_
node_size=2

	basketball_player_vox11_00000200
	2,925,514
	3,255,533
	2,313,432

	dancer_vox11_00000001
	2,592,758
	2,889,892
	2,112,678

	Egyptian_mask_vox12
	269,685
	598,065
	535,604

	Facade_00009_vox12
	1,560,786
	3,041,088
	3,298,268

	House_without_roof_00057_vox12
	3,638,139
	6,906,668
	6,220,408

	longdress_vox10_1300
	857,966
	967,604
	719,478

	redandblack_vox10_1550
	757,691
	858,896
	638,508

	soldier_vox10_0690
	1,089,091
	1,221,077
	907,062


These data were tested using TMC3 v7 software, with the condition under CTC r06, except log2_trisoup_node_size.
In all cases in the Table 1, the number of points with log2_trisoup_node_size=1 is greater than the original number of points. In the case of log2_trisoup_node_size = 2, the same issue occurs for the several sequences.
Currently, there is no mechanism to control the number of the created points in the coding process. If the number of created points increases more than expected, the decoding process time required may increase. In addition, the number of points in the level constraint will be exceeded.
In the ‘encoding’ process, one can find out this over-point trisoup mapping in the local-decoding process. But there is no method to decrease the points in that case, except changing the vertex position of trisoup mesh.

Proposal
Since the syntax log2_trisoup_node_size is used for the bitstream, it is proposed to add a syntax to control the decoded point cloud granularity in the trisoup bitstream, shown in following syntax table.

7.3.2.3 Geometry parameter set syntax
	geometry_parameter_set( ) {
	Descriptor

		gps_geom_parameter_set_id
	ue(v)

		gps_seq_parameter_set_id
	ue(v)

		gps_box_present_flag
	u(1)

		if( gps_box_present_flag ){
	

			gps_gsh_box_log2_scale_present_flag
	u(1)

			if( gps_gsh_box_log2_scale_present_flag  = =  0 )
	

				gps_gsh_box_log2_scale 
	ue(v)

		}
	

		unique_geometry_points_flag
	u(1)

		neighbour_context_restriction_flag
	u(1)

		inferred_direct_coding_mode_enabled_flag
	u(1)

		bitwise_occupancy_coding_flag
	u(1)

		adjacent_child_contextualization_enabled_flag
	u(1)

		log2_neighbour_avail_boundary
	ue(v)

		log2_intra_pred_max_node_size
	ue(v)

		log2_trisoup_node_size
	ue(v)

		if (log2_trisoup_node_size)
	

			trisoup_sampling_distance
	ue(v)

		gps_extension_present_flag
	u(1)

		if( gps_extension_present_flag )
	

			while( more_data_in_byte_stream( ) )
	

				gps_extension_data_flag
	u(1)

		byte_alignment( )
	

	}
	



trisoup_sampling_distance represents the sampling distance in the trisoup point creating process. 

Noted that if this value is 1, it is equivalent to the original algorithm. If this value is 2, which means that the sampling distance is 2 on the axis, means  in the Figure 1. 

Experimental results
We implemented a code that changes the sampling interval of trisoup decoding and experimented, shown as follow. The experimental conditions are the same as Table 1. 






Table 2. decoded number of points in trisoup mode with changing sampling.
	content
	Original point number
	log2_trisoup_node_size=1
	log2_trisoup_node_size=2

	
	
	Proposed
(Sampling=2)
	Proposed
(Sampling=2)

	basketball_player_vox11_00000200
	2,925,514
	728,957
	945,778

	dancer_vox11_00000001
	2,592,758
	646,889
	844,621

	Egyptian_mask_vox12
	269,685
	145,759
	214,546 

	Facade_00009_vox12
	1,560,786
	1,092,233
	1,372,907 

	House_without_roof_00057_vox12
	3,638,139
	1,863,029
	2,422,930 

	longdress_vox10_1300
	857,966
	214,728
	288,898 

	redandblack_vox10_1550
	757,691
	189,382
	258,487 

	[bookmark: _GoBack]soldier_vox10_0690
	1,089,091
	270,196
	367,198 



It is shown that the number of decoded points is always less than the original points.

Conclusion
This contribution pointed the point number control issue in the trisoup decoding process.
It is proposed to study the control method in CE.
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