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Introduction
V-PCC uses different methods to select the projection direction depending on how the D1 value is generated. The 6 projection direction method [1] is used in the case of the absolute D1 mode and the Per Patch Projection [2] is used in the case of delta D1 mode. Using different methods depending on the conditions complicates TMC2 test model software and V-PCC specification.

Proposal
In order to unify the projection direction methods for absolute D1 and delta D1 modes, it was proposed in [3] to extend the 6 projection direction method to delta D1 mode. This also resulted in improvement in compression efficiency. This proposal was tested in CE 2.29.

Results
The objective results for C2 lossyG, lossyA, all-intra conditions and for C2 lossyG, lossyA, interRA are shown in Table 1 and Table 2, respectively. The experimental results show average improvement of 1.5% and 1.8% in geometry, and 1.7%, 1.6%, and 1.7% in texture in terms of BDBR under C2RA test conditions. The experimental results show average improvement of 0.8%, 1.6% in geometry, and 0.9%, 0.8%, and 0.7% in texture in terms of BDBR under the C2AI test conditions.

	[bookmark: _GoBack]Table 1: C2 lossyG, lossyA, intra (test results compared against VPCC-V6 in case of absoluteD1=0 and projectionMode=2)
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	Table 2: C2 lossyG, lossyA, inter-RA (test results compared against VPCC v6 in case of absoluteD1=0 and projectionMode=2)
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Visual results

Table 3 shows a sample of the visual results. 


	Table 3: Sample of visual tests

	Sequence, Condition
	Anchor (TMC2 6.0 in Delta D1 mode)
	6 direction projection in Delta D1 mode

	Queen
0088, rp3,
all intra
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	Queen
0092, rp3,
all intra a
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	Queen
0107, rp3,
all intra
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	Redandblack
1479, rp3,
all intra
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	Redandblack
1584, rp3,
all intra
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The 6 direction projection method shows improvement in visual quality because outside image and inside image are processed separately.

Conclusion
From the results of this core experiments, Samsung recommends the following adoptions in V-PCC:
· Adding “TMC2 Projection directions from bounding box” [1] to Delta D1 mode.
.
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image1.png
Tossy geometry, lossy attributes [all intra]

c2ai Geom. End-to-End BD-AttrRate Geom. End-to-End BD-TotalRate

D1 D2 Luma Chroma Chroma D1 D2 Luma Chroma Chroma

Cat2-A average -02%  -05%  -14% -13% -13% -04% -11% -11% -09%  -09%
Cat2-B average -01% -07% -03% -05% -04% -03% -13% -03% -04% -04%
Cat2-C average -11%  -17%  -09%  -08% -07% -18%  -28% -07%  -07%  -06%

Overall average  -04%  09%  -11%  -10%  -10%  -08%  -16%  -09%  -08%  -07%
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Tossy geometry, lossy attributes [inter, random access]

C2ra Geom. End-to-End BD-AttrRate Geom. End-to-End BD-TotalRate

D1 D2 Luma Chroma Chroma D1 D2 Luma Chroma Chroma

Cat2-A average -11%  -11%  -25% @ -24%  -25%  -16%  -18%  -20%  -19%  -19%
Cat2-B average -04%  -08%  -08% -09% -09% -10% -17% -07%  -08%  -08%
Overall average  -10%  -11%  -22%  -21%  -22%  -15%  -18%  -17%  -16%  -17%





