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Abstract
This document relates to CE10 sub-experiment 3.2 on geometric block partitioning (GEO). It reports the results of geometric block partitioning as an additional coding tool, proposed in document JVET-J0023 and implemented into the BMS-2.0.1 software. According to the CE10 description given in JVET-K0144, the major difference to the previous experiment on GEO is the restriction to uni-directional motion compensation for inter-predicted GEO partitions. Three different configurations for GEO were tested. The reported BD-rate results are as follows:
· Geometric partitioning with only diagonal partitions enabled:
· Compared to the VTM-2.0.1 reference, VTM-2.0.1 + GEO (Tool on) obtains an average Y BD-rate change of 0.07% for Random Access, and of -0.08% for Low Delay.
· Geometric partitioning with four “1/3rd – 2/3rd diagonal” partitions enabled:
· Compared to the VTM-2.0.1 reference, VTM-2.0.1 + GEO (Tool on) obtains an average Y BD-rate change of 0.08% for Random Access, and of -0.12% for Low Delay.
· Geometric partitioning with no restrictions:
· Compared to the VTM-2.0.1 reference, VTM-2.0.1 + GEO (Tool on) obtains an average Y BD-rate change of -0.10% for Random Access, and of XXX% for Low Delay.
Introduction
The experiment description is given in JVET-K0144. GEO was implemented on top of the QTBT-TT / MTT block coding structure. It is available as an additional coding tool for all block sizes larger or equal to 8 luma samples in width and height. The implementation follows the description given in JVET-J0023 closely: each segment of a GEO block may be inter- or intra-predicted. For inter-prediction, segment-based motion compensation is used with the HEVC related prediction and coding of motion vectors. In case of intra-predicted segments, a modified method of planar prediction is utilized as the single available intra mode. 
In contrast to the previous experiment on GEO (JVET-K0146), bi-prediction is disabled for all sub-experiments. Thus, each GEO partition may only be inter-predicted uni-directionally. The three sub-experiments are distinguished by different restrictions on the flexibility of GEO:
In sub-experiment 3.2.a, GEO is configured to only allow a diagonal splitting of the block. No refinement coding of the partitioning is available. Geometric partitioning may be used for all blocks between the sizes 88 up to 128128. Figure 1: Allowed GEO partitioning in sub-experiment 3.2.a (only diagonals).

In sub-experiment 3.2.b, more flexibility is allowed. GEO may use four different diagonal splits, which extent from the 1/3rd to the 2/3rd	positions and vice versa. No refinement coding of the partitioning is available. Geometric partitioning may be used for all blocks between the sizes 88 up to 128128. Figure 2 exemplifies the four possible splitting options in case of square CUs / PUs. Figure 2: Allowed GEO partitioning in sub-experiment 3.2.b (four diagonals connecting the 1/3rd, 2/3rd positions).


In sub-experiment 3.2.c, restrictions on GEO are mostly lifted. Refinement coding of the partitioning is available for blocks larger than 16. Smaller blocks may only use the diagonal templates. Geometric partitioning may be used for all blocks between the sizes 88 up to 128128. Figure 3 exemplifies this setup in case of square CUs / PUs.Figure 3: Allowed GEO partitioning in sub-experiment 3.2.c (restrictions lifted for blocks larger than 16x16).

Results
Coding results have been obtained according to the Common test conditions given in JVET-K1010 and the methodology of JVET-K1005. Thus, GEO was tested in the following way:
· Tool on with VTM software against Tool off VTM reference 


Sub-experiment 3.2.a

	
	Random Access Main 10

	
	Over VTM-2.0.1

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.07%
	-0.13%
	-0.03%
	107%
	123%

	Class A2
	0.19%
	0.15%
	0.31%
	103%
	115%

	Class B
	0.14%
	-0.04%
	0.06%
	107%
	109%

	Class C
	-0.11%
	-0.08%
	-0.19%
	108%
	111%

	Class E
	 
	
	 
	 
	 

	Overall
	0.07%
	-0.03%
	0.03%
	106%
	114%

	Class D
	-0.03%
	-0.27%
	-0.07%
	112%
	113%

	Class F 
	 
	 
	 
	 
	 



	
	Low delay B Main10

	
	Over VTM-2.0.1

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	
	
	
	
	

	Class A2
	
	
	
	
	

	Class B
	0.01%
	-0.08%
	-0.23%
	108%
	108%

	Class C
	-0.06%
	-0.36%
	-0.23%
	113%
	110%

	Class E
	0.02%
	0.02%
	0.10%
	108%
	111%

	Overall
	-0.08%
	-0.15%
	-0.17%
	108%
	110%

	Class D
	0.02%
	0.02%
	0.10%
	108%
	111%

	Class F 
	 
	 
	 
	 
	 



Sub-experiment 3.2.b

	
	Random Access Main 10

	
	Over VTM-2.0.1

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.06%
	-0.07%
	-0.17%
	110%
	115%

	Class A2
	0.29%
	0.17%
	0.38%
	109%
	99%

	Class B
	0.13%
	-0.08%
	0.07%
	115%
	110%

	Class C
	-0.13%
	-0.12%
	-0.14%
	119%
	114%

	Class E
	 
	
	 
	 
	 

	Overall
	0.08%
	-0.04%
	0.03%
	114%
	110%

	Class D
	-0.03%
	-0.21%
	-0.35%
	122%
	113%

	Class F 
	 
	 
	 
	 
	 



	
	Low delay B Main10

	
	Over VTM-2.0.1

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	
	
	
	
	

	Class A2
	
	
	
	
	

	Class B
	-0.03%
	0.00%
	0.08%
	115%
	108%

	Class C
	-0.08%
	-0.15%
	-0.20%
	122%
	114%

	Class E
	-0.01%
	-0.32%
	0.11%
	125%
	113%

	Overall
	-0.12%
	0.00%
	0.00%
	116%
	111%

	Class D
	-0.01%
	-0.32%
	0.11%
	125%
	113%

	Class F 
	 
	 
	 
	 
	 



Sub-experiment 3.2.c

	
	Random Access Main 10

	
	Over VTM-2.0.1

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.03%
	0.04%
	-0.14%
	142%
	120%

	Class A2
	-0.09%
	-0.10%
	-0.10%
	153%
	139%

	Class B
	-0.05%
	-0.20%
	-0.11%
	167%
	108%

	Class C
	-0.24%
	-0.23%
	-0.32%
	177%
	129%

	Class E
	 
	
	 
	 
	 

	Overall
	-0.10%
	-0.14%
	-0.17%
	162%
	122%

	Class D
	-0.13%
	-0.13%
	-0.17%
	185%
	112%

	Class F 
	 
	 
	 
	 
	 



	
	Low delay B Main10

	
	Over VTM-2.0.1

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	
	
	
	
	

	Class A2
	
	
	
	
	

	Class B
	TBA
	TBA
	TBA
	TBA
	TBA

	Class C
	-0.14%
	-0.28%
	-0.29%
	230%
	140%

	Class E
	-0.10%
	-0.43%
	0.47%
	213%
	123%

	Overall
	TBA
	TBA
	TBA
	TBA
	TBA

	Class D
	-0.10%
	-0.43%
	0.47%
	213%
	123%

	Class F 
	 
	 
	 
	 
	 



Evaluation
It is noted that in contrast to similar non-rectangular partitioning CE experiments 3.1 and 3.3, the encoder for all experiments 3.2.a – 3.2.c was configured to employ a fast GEO block skipping method which is based on a pixel variance calculation on the original. All blocks with   are not tested for GEO. Further, GEO is disabled for all pictures of highest Tid (RA) / every second picture (LB). As the GEO mode usage ( 5% of all pixels affected by GEO) in this particular encoder setting is quite low, this might explain the low RD-impact of GEO.   
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