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Summary
Three sessions have been organized for the BoG meeting, 27 contributions have been reviewed.
· Jan. 8, 2000 to 2230, on the category of mode reduction for geometric partitioning.
· Jan. 9, 0800 to 1300, on remaining contributions.
· Jan. 9, 1430 to 1725, on remaining contributions.
· Jan. 10, 1530 to 1730, on the summary table of various proposals in the category of mode reduction for geometric partitioning.
JVET-Q0061 was discussed in track A when CE4 report was presented.
JVET-Q0338, JVET-Q0364 and JVET-Q0610 is for general inter prediction instead of geometric partitioning and was suggested to be discussed along with contribution in section 6.6 in JVET meeting notes.
JVET-Q0422 is about high level control of GEO mode, it was suggested to be revisited in track A or in an HLS session in this topic if any.
Recommendations
Recommended adoptions
Normative change
· JVET-Q0188: change the sampling position from (4i+1.5, 4j+1.5) to (4i+2, 4j+2), for the calculation of motionIdx for the motion storage of GEO mode. 
With the proposed method, the weightIdx derived for blending matrix can be reused for the derivation of motionIdx, and no need for separate calculation of motionIdx.
· JVET-Q0365: Replace the LUT of GeoFilter[] is by the proposed equation.
The proposed method is considered to be friendly for parallel processing in both hardware and software implementation, a single equation can be used for per-sample weight calculation.
Revisits in track
· JVET-Q0422: Revisit aspect 2 and 3 in track A or in an HLS session on high level control of coding tools.
· Revisit candidate proposals on reducing the number of modes of geometric partitioning, as summarized in section 3.1.1 in this document.
· Revisit JVET-Q0437 when the data for encoder only restriction is available, as requested by the proponent.
· 
	Page: 17	Date Saved: 2020-01-102020-01-09

Contributions by category
Mode reduction for geometric partitioning (7)
It is asked what the benefits are by various methods in this category.
Claimed benefits is saving verification/validation efforts. The number of the combinations of GEO modes and CU shapes matters.
It is commented that “scalable” solutions does not reduce the worst case verification/verification efforts, because the max number of the combinations is not reduced.
There are two ways of reducing the number of combinations, reducing the number of modes, and reducing the number of CU shapes.
After discussion, 5 candidate proposals are suggested for consideration in track, as highlighted in the two tables below.
During BoG discussion, proponents are requested to make a table for comparison of all proposals in this topic. The table should include total number of modes, total number of angles, modes per CU shape, total number of combination of CU shape and modes, results compared against CE4-1 plus CE4-2.1, the code base (common base or CE4-2.1) for implementation, encoder modifications, the buffer size for the storage of the mode table, additional implementation logic. A brief description of each proposal is requested as well.

Other information may also be included in the table.
Example tables are made below according to BoG discussion.
Brief description of tests under consideration.Summary
The tables provided by the proponents are shown below.
The data for CE4-1 plus CE4-2.1 is used as anchor to generate BD-rate for each test.

Table 1. Brief description and simulation results
	Test
	Description
	Encoder modifications
	SW code base
	
	RA
	
	
	LDB
	

	
	
	
	
	Y
	U
	V
	Y
	U
	V

	CE4-1+CE4-2.1
	Adopted version. 64 modes and 16 shapes
	SATD40 RD5
	
	
	
	
	
	
	

	CE4-1
	Comparison anchor for tests with 19 block shapes
	SATD40 RD5
	
	0.01%
	-0.02%
	0.03%
	-0.06%
	0.11%
	-0.22%

	Q0309 method 1 (same as Q0123 aspect 1)
	Remove 64x8 and 8x64 sizes
	SATD60 RD8
	CE4 common base
	-0.01%
	0.01%
	-0.02%
	-0.01%
	0.09%
	-0.25%

	Q0123 aspect 2*
	Remove 64x8 and 8x64 sizes with 14 modes per block size
	SATD60 RD8
	CE4 common base
	0.18%
	0.25%
	0.30%
	0.32%
	0.28%
	0.25%

	Q0131 op1*
	Use 54 GEO modes per CU
	SATD30 RD5
	CE4 Common base
	0.03%
	0.04%
	0.04%
	0.01%
	0.08%
	-0.03%

	Q0131 op2*
	Use 40 GEO modes per CU, block-ratio dependent
	SATD20 RD4
	CE4 Common base
	0.05%
	0.09%
	0.08%
	0.04%
	0.12%
	-0.02%

	Q0131 op3*
	Use 28 GEO modes per CU, block-ratio dependent
	SATD15 RD3
	CE4 Common base
	0.10%
	0.15%
	0.15%
	0.15%
	0.22%
	-0.05%

	Q0189*
	Use 54 GEO modes per CU
	SATD40 RD5
	CE4-1
	0.01%
	0.07%
	0.04%
	0.04%
	0.06%
	0.06%

	Q0268
	Use 32 GEO modes per CU, block-ratio dependent
	SATD60 RD8
	CE4-2.1
	0.01%
	0.00%
	0.00%
	-0.01%
	0.02%
	-0.31%

	Q0268 w/o 8:1 angles
	Use 32 GEO modes per CU, 7 sets of modes, depending on w/h ratio
	SATD60 RD8
	CE4-2.1
	/
	/
	/
	/
	/
	/

	Q0507 (16 modes)*
	16 and 64 mode switch, results for 16 modes
	SATD40 RD5
	CE4-1
	0.20%
	0.26%
	0.25%
	0.37%
	0.48%
	0.25%

	Q0507 (64 modes)
	32 modes per block shape, results for 64 modes
	SATD40 RD5
	CE4-1
	0.01%
	-0.02%
	0.03%
	0.00%
	0.06%
	0.14%

	Q0307 test 1
	32 modes per block shape
	SATD60 RD8
	CE4-1 plus CE4-2.1
	0.03%
	0.04%
	0.02%
	0.02%
	-0.04%
	-0.27%

	Q0307 test 2
	16 and 32 mode switch
	SATD60 RD8
	CE4-1 plus CE4-2.1
	0.17%
	0.24%
	0.26%
	0.37%
	0.37%
	0.31%

	Q0307 test 1 + Q0309 test 1
	Remove 64x8 and 8x64 shapes with 32 modes per block shape
	SATD60 RD8
	CE4-1 plus CE4-2.1
	0.04%
	0.07%
	0.08%
	
	
	

	Q0508
	14 and 32 modes switch (Q0123, test 2 + Q0268)
	SATD60 RD8
	CE4-2.1
	
	
	
	
	
	



	Test
	Description
	Encoder modifications
	Code base for SW implementation

	Qxxxx
	
	
	


Simulation results compared against CE4-1 plus CE4-2.1.* Based on 19 shapes
	.... 
	Random Access Main 10
	Low delay B Main10 

	Test
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Qxxxx
	
	
	
	
	
	
	
	
	
	


Table 2. The simulation data of CE4-1 plus CE4-2.1 can be found in Q0059.
Complexity analysis of tests under consideration.Complexity analysis
The data for CE4-1 plus CE4-2.1 should be used as the anchor for the comparison.
	Test
	# partition angles
	# modes per CU shape
	# modes for all CU shapes
	# combination of CU shape and modes in test
	# combination of CU shape and modes in adoption (on top of CE4-1+CE4-2.1)
	Buffer size for storage of the mode table
	Additional implementation logic (per CU)
	Spec Changes
	Others

	CE4-1 + CE4-2.1
	20
	64
	64
	64*16 = 1024
	64*16 = 1024
	(5+2)*64/8 = 56B
	N/A
	
	

	Q0309 method 1 (same as Q0123 aspect 1)
	20
	64
	64
	64*14=896
	64*14=896
	64*(5+2)/8=56B
	N/A
	
	

	Q0123 aspect 2
	20
	14
	14*5 = 70
	14*17 = 238
	14*14 = 196
	70*(5+2)/8=62B
	N/A
	-4 values (3B) added to Table 37 for 4 added angles (+-1:4)
	

	Q0131 op1
	16
	54
	54
	54 * 19 = 1026
	54 * 16 = 864
	(5+2)*54/8=48B
	N/A
	
	

	Q0131 op2
	16
	40
	54
	40 * 19 = 760
	40 * 16 = 640
	(5+2)*40*3/8=105B
	2 ‘if’ 
	
	

	Q0131 op3
	16
	28
	54
	28 * 19 = 532
	28 * 16 = 448
	(5+2)*28*3/8=74B
	2 ‘if’ 
	
	

	Q0189
	16
	54
	54
	54 * 19 = 1026
	54 * 16 = 864
	(5+2)*54/8=48B
	N/A
	
	

	Q0268 test 2
	32
	32
	106
	32*16=512
	32*16=512
	(5+2)*32/8 = 28B
	1 Log2 (LUT)
5 AND
2 ‘add’ 
4 ‘if’ 
	-12 values (8B) added to Table 37 for 12 added angles (+-1:8, +-8:1, +-1:4)
-8 lines for added logic
	

	Q0268 test 2 w/o 8:1 angles
	24
	32
	78
	32*16=512
	32*16=512
	(5+2)*32/8 = 28B
	1 clip
1 Log2 (LUT)
6 AND
3 ‘add’ 
4 ‘if’  
(not Xchecked)
	-4 values (3B) added to Table 37 for 4 added angles (+-1:4)
-8 lines for added logic
	-Full results not available
-Proponents requested more time to study spec text, not available before discussions

	Q0507 (16 modes)
	10
	16
	16
	16*19=304
	16*16=256
	Same as anchor
	N/A
	Sps flag between 16 and 32 modes
	-The selected modes are based on statistics 

	Q0507 (64 modes)
	20
	64
	64
	64*16=1024
	64*16=1024
	Same as anchor
	N/A
	Sps flag between 16 and 32 modes
	

	Q0307 test1
	19
	32
	48
	32*16 = 512
	32*16 = 512
	Same as anchor
	1 ‘if’
	
	-The selected modes are based on statistics (see figure in BoG)

	Q0307 test3 (16 modes)
	13
	16
	28
	16*16 = 256
	16*16 = 256
	Same as anchor
	1 if’
	
	-The selected modes are based on statistics 

	Q0307 test1 + Q0309 test1
	19
	32
	48
	32*14 = 448
	32*14 = 448
	Same as anchor
	1 ‘if’
	spec change for syntax condition
	-The selected modes are based on statistics (see figure in BoG)

	Q0508
	
	
	
	
	
	
	
	Sps flag between 14 and 32 modes
	Combination of 123 and 268



	Test
	# partition angles
	# modes per CU shape
	# modes for all CU shapes
	# combination of CU shape and modes
	Buffer size for storage of the mode table
	Additional implementation logic
	Others

	CE4-1 + CE4-2.1
	
	
	
	
	
	
	

	Qxxxx
	
	
	
	
	
	
	


Proponents are requested to fill in the table and crosscheck each other to make sure the description and the number in the table is reliable.
Revisits this category when the tables are available.

Contributions

JVET-Q0123 CE4-related: Modifications of GEO [J. Li (Panasonic)]
Aspect 1: disallow 64x8 and 8x64 blocks for geometric partitioning.
It is implemented on top of the common base. It is noted that block size of 128xN and Nx128 is enabled in the test. On average 0.0% for RA, 0.03% for LDB.
Method 1 in Q0309 is proposing exactly the same mode reduction. The implementation is implemented on top of CE4-1 plus CE4-2.1. On average -0.02% for RA, 0.05% for LDB.
Aspect 2: reduce the number of modes per block to 14. For each block, only diagonal and invert diagonal directions are valid. 
Implementation is based on CE4-1. Using VTM-7.0 as the anchor, -0.11% for RA and -0.33% for LDB is achieved.
JVET-Q0131 Non-CE4: GEO with mode reduction [T. Hashimoto, E. Sasaki, T. Ikai (Sharp)]
Aspect 1: reduce the number of modes. There are three options, reducing the number to 54, 40, and 28, by restricting the number of angles for geometric partitioning to 16, 12, and 8, respectively. For options with 40 and 28 modes, the set of angles are set according to the aspect ratio of the current CU.
Results compared to the CE4 common base are shown below.
	
	RA
	LB

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Option 1
	0.02%
	0.04%
	0.05%
	99%
	100%
	0.06%
	0.07%
	0.29%
	99%
	100%

	Option 2
	0.04%
	0.09%
	0.08%
	99%
	100%
	0.10%
	0.11%
	0.31%
	99%
	100%

	Option 3
	0.09%
	0.15%
	0.15%
	98%
	100%
	0.20%
	0.22%
	0.28%
	97%
	100%


It is commented that the encoder search is changed in all three options.
Q0189 is the same as option 1 with the same encoder search as CE4-1.
It is commented that the total number of partitioning, considering both the number of different blocks sizes and the number of modes allowed for each block size.
Aspect 2: signal the maximum number of modes in PH. Four numbers, 82, 54, 40, and 28 is supported.
It is commented the verification efforts is not reduced since 82 needs to be supported.
It is commented this could benefits an encoder for fast search. Another experts commented this is for coding gain by reducing the signalling overhead with smaller number of modes allowed.
No results are provided. 
JVET-Q0189 CE4-related: Reducing GEO modes [O. Chubach, Y.-L. Hsiao, C.-Y. Chen, T.-D. Chuang, Y.-W. Huang, S.-M. Lei (MediaTek)]
See notes in Q0131.
It is tested against CE4 common base, on average 0.01% for RA and 0.04% for LDB.
JVET-Q0268 CE4-related: GEO with 32 modes [K. Reuzé, H. Huang, W.-J. Chien, V. Seregin, M. Karczewicz (Qualcomm)]
In this contribution, the number of modes for geometric partition mode (GEO) is reduced to 32 (from 82 in the CE4 common base software). The selected GEO modes depend on the width/height ratio of the CU using GEO. It is claimed that this reduces the number of GEO modes while maintaining the gains GEO offers.
Compares to the CE4 common-base software, this test provides 0.00% average luma BD-rate difference in RA configuration and 0.04% in LDB configuration. When combined with CE4-2 (size restriction of GEO), the average luma BD-rate difference in RA configuration is 0.00%, and the average luma BD-rate difference in LDB configuration is 0.05%.
It was noted that in the first version of this contribution a look up table was required to store the 32 allowed modes for each block shape. This updated version shows that reordering the modes in said table allows for storing one table of 32 entries for square blocks to allow the derivation of the modes for non-square blocks using small additional logic. This updated version details the implication of this simplification.
The total number of modes is 106, which is larger than CE4-1 which has 64 modes only. 
It is commented that new partition modes are introduce by this proposal.
For each block size, 32 modes is allowed.
It is commented the verification efforts can be reduced by this proposal.
The second version of the proposed method is implemented based on CE4-2. Full results are not available yet. It is claimed by the proponent the results are similar to version 1 of the proposal. Full results are requested.
Proponent suggest consider version 2 of the proposal.
JVET-Q0307 CE4-related: Block-dimension based GEO mode selection [Z. Deng, L. Zhang, H. Liu, K. Zhang, Y. Wang (Bytedance)]
This contribution presents two methods to reduce the number of GEO modes according to block dimensions. Method #1 is to use 32 GEO modes and the set of GEO modes is dependent on the block dimension. Method #2 is based on method #1 but provides a one-level scalability to use either 32 modes or only the first 16 modes among the 32 modes according to a SPS flag. As compared with CE4 common base, it is asserted that the number of hardware validation tests for GEO can be reduced to 33% by using the proposed 32 modes GEO. 
Two sets of modes are available to a CU, one of them is selected by the aspect ratio of the CU.
Variant 1: the number of candidate modes is 32.
Variant 2: add an SPS flag to switch between 32 and 16.
It is noted that the selection of the 32 modes out of the 64 modes in CE4-1 is based on statistics.
It is commented the selection of modes is biased and may not work well for some other content.
JVET-Q0577 Crosscheck of JVET-Q0307 (CE4-related: Block-dimension based GEO mode selection) [L. Xu, H. Dou, Y.-J. Chiu (Intel)] [late]
JVET-Q0348 CE4-related: Displacement Restriction on Geometric Inter Prediction [Y.-C. Yang, C.-Y. Teng (Foxconn)]
In geometric inter prediction (GEO) proposed by JVET-P0884/JVET-P0885, the blending weights and motion field masks for combine two predictions are cropped from pre-defined mask sets for each partition in the CE4 common base software. In addition, the memory storage for blending weight and motion field mask is up to 176.86 KB. Therefore, this contribution proposes a method only allowing the first 3 of the 4 displacements when the block width or block height is equal to the maximum GEO block size, otherwise, 4 displacements are all allowed. As a result, the memory storage of blending weight and motion field mask can be reduced around 26.53% in this contribution implemented on CE4 common base, CE4-2.1, CE4-2.2.
This contribution propose reduce to number of displacements when the block width or height is equal to maximum GEO size. The memory storage has 26.53% reduction based on CE4 common base.
It is commented the parsing efforts at the decoder side is increased, since the code word assignment for the two sets of modes is different.
JVET-Q0598 Crosscheck of JVET-Q0348 (CE4-related: Displacement Restriction on Geometric Inter Prediction) [H.-J. Jhu (Kwai Inc.)] [late]
JVET-Q0508 CE4-related: Combined test of JVET-Q0123 and JVET-Q0268 [?? (Panasonic)] [late] [miss]
This contribution proposes a quality scalable GEO design built on the top of JVET-Q0268 and JVET-Q0123. JVET-Q0123 uses 14 GEO modes per PU shape which are a subset of 32 modes per PU shape supported by JVET-Q0268. To combine the two designs, the GEO mode index signalling method proposed in JVET-Q0507 is employed, in which a SPS flag is added with flag equal to 0 and 1 meaning 14 and 32 modes in use, respectively. The combined design provides one-level quality scalability and allows a less capable encoder to achieve decent gain when only 14 GEO modes are enabled on the encoder side.
The benefits by doing the combination is for higher coding gain in case the capability of the encoder is constrained.
JVET-Q0507 CE4-related: Quality scalable GEO [J. Li, C. S. Lim (Panasonic)]
This contribution proposes a quality scalable GEO design, in which the actual number of used GEO mode is signalled into the bitstream. Purpose of this proposal is to address a concern raised by the AHG16 on the JVET email reflector, which claimed that the proposed GEO design under consideration is not quality scalable on the encoder side, a less capable encoder supporting a subset of GEO modes may incur loss instead of gain.
A flag is signaled in SPS level to switch between 16 and 64 modes.
The proposed method is implemented based on CE4-1.

Modification of weight derivation (7)
JVET-Q0312 CE4-related: On simplification for GEO weight derivation [Y. Sun, F. Chen, L. Wang (Hikvision)]
This contribution presents simplification based on GEO mode combined test, including CE4-1, CE4-2 and CE4-3. In this contribution, it is claimed that when calculation pixel-wise weight for each pixel position of GEO block, the look-up table and abs() process is no longer needed. The test results reportedly shows that only slight loss was found under LD configuration.
BD-rate loss of 0.09% for LDB is observed.
It is commented that Dis[] is called for each coding unit, and is not a problem in implementation.
The calculation of the variable area in the proposed method is for each block.
Q0365 is related.

JVET-Q0365 CE4-Related: On-the-fly Weighting Index to Sample Blending Weight Conversion without Table Look-Up in GEO [L.-F. Chen, X. Li, G. Li, S. Liu (Tencent)]
In core experiment 4, some computational complexity reduction methods are studied, including partition mode reduction, supporting coding block reduction, and coding tool disabling. However, two look-up tables are still necessary for sample blending weight calculation in geometric merge mode (GEO). The first table is used for cosine table look-up, and the second one is designed to derive the final sample blending weight from weighting index. In this contribution, an on-the-fly weighting index to weight calculation method is proposed to eliminate the above second table such that blending weights of all samples in a block could be calculated in parallel on-the-fly, which is reported as much more friendly for both hardware and software implementation. The proposed method is implemented on top of CE4 common base. It is reported that, under the CTC, compared with VTM-7.0, the overall performance impact are as following:
RA: -0.28%/-0.39%/-0.34% with 102% EncT and 99% DecT.
LDB: -0.63%/-0.74%/-0.47% with 103% EncT and 98% DecT.
The same method is proposed in Q0485 but implemented based on the two combined tests in Q0061. The impact on compression performance is reported to be similar.
The LUT of GeoFilter[] is replaced by the proposed calculation in the two equations below.
	
	

	
	


2 additions and 1 shifting is needed for per-pixel weight calculation.
In the CE4 common base, the LUT of GeoFilter[] will be checked for each sample. Considering parallel processing of e.g. 4 samples parallel processing, 4 GeoFilter[] tables need to be implemented in some hardware design. Clear benefits for SIMD optimization in SW implementation is claimed by several experts.
It is commented the proposed method can simplify per-pixel weight derivation and friendly to parallel processing.
It is commented by a non-proponent that the proposed method has one unified equation, and is simpler than the proposal in Q0312 where four equations conditioned on the variable area.
It is commented that the proposed method in Q0312 is also for parallel processing, but make more changes that have not been studied in core experiment. And therefore the method in Q0365 is preferred for stability of the design. It is commented that the additional changes by Q0312 may be unnecessary for better parallel processing.
It is commented up to 4 pages change to the spec is introduced by Q0312. In contrast, Q0365 changes only a couple of lines.
Several experts support Q0365.
Recommendation: adopt.
JVET-Q0564 Crosscheck of JVET-Q0365: CE4-Related: On-the-fly Weighting Index to Sample Blending Weight Conversion without Table Look-Up in GEO [H. Gao (Huawei)] [late]

JVET-Q0456 Non-CE4: reduced LUT for GEO blending weights generation [Y.-Z. Ma, Q.-H. Ran, R.-P. Qiu, M.-L. Zhang, J.-Y. Huo, F.-Z. Yang (Xidian Univ.), S. Wan (NPU)]
In core experiment 4, the blending weights of each block size and partitioning mode are derived from a pre-defined weight mask for the GEO common base. During the process of calculating pre-defined weight mask, a weight look-up table (LUT) is used. In this contribution, it is proposed to simplify the weight LUT without performance loss.
Mismatch on simulation results is reported by the crosschecker. It is later identified that the wrong anchor data is used in Q0456. Negligible impact on the performance in RA. No results for LDB by the time it is presented.
Modifications on both LUTs, Dis[] and GeoFilter[] in the common base, are proposed in this contribution.
The claimed benefit of changing Dis[] table is reducing the bit depth of weightIdx from 4 to 3. However, it is commented by a non-proponent that there is no implementation problem in the current design regarding the bit depth of weightIdx. It is claimed the buffer for storage of Dis[] can also be saved.
The second aspect of the proposal replace the LUT of GeoFilter[] by the equation below.

Compared with the equation in Q0365, one more addition and an additional comparison is required for per-sample calculation.
It is commented by the proponent that the first aspect can be combined with Q0365.
JVET-Q0642 Crosscheck of JVET-Q0456 (Non-CE4: reduced LUT for GEO blending weights generation) [R.-L. Liao (Alibaba)] [late]

JVET-Q0458 CE4-Related: On-the-fly Weighting Index to Sample Blending Weight Conversion without Table Look-Up on Top of Combine Test in Q0061 [L.-F. Chen, X. Li, G. Li, S. Liu (Tencent)]
Discussed in Q0365.
JVET-Q0565 Crosscheck of JVET-Q0458: CE4-Related: On-the-fly Weighting Index to Sample Blending Weight Conversion without Table Look-Up on Top of Combined Test in Q0061 [H. Gao (Huawei)] [late]

JVET-Q0459 CE4-Related: Look-Up Table Free Weighting Index to Sample Blending Weight Calculation By Using Piecewise Constant Function in GEO [L.-F. Chen, X. Li, G. Li, S. Liu (Tencent)]
No presentation is needed as suggested by the proponent.

JVET-Q0466 CE4-Related: On-the-fly Weighting Calculation in GEO [L.-F. Chen, X. Li, G. Li, S. Liu (Tencent)]
No presentation is needed as suggested by the proponent.

Modification of distance derivation (2)
JVET-Q0339 CE4-related: Adjustment of the distance on the GEO mode [N. Park, J. Nam, H. Jang, J. Lim, S. Kim (LGE)]
See notes in Q0710.
JVET-Q0388 CE4-related: GEO memory reduction in weighting masks by fixed shifting [D. Liu, C. Hollmann, R. Yu, J. Ström (Ericsson)]
Geometric partitioning (GEO) allows a block to be partitioned into two parts, where the prediction is calculated from a weighted sum of the two parts. If GEO is not calculated on the fly, weighting masks are needed. Currently, the largest block size allowed in GEO is 128×128. The weighting masks have a size of 224×224 such that the blocks can be shifted in both vertical and horizontal directions to obtain the weights.
This contribution proposes to specify the shift direction for each angle, such that only one shifting direction is allowed for each mask. It is reported that the mask size then can be reduced to 224×128 or 128×224. It is further asserted that the total memory requirement for all weighting masks then can be reduced by 35%. It is claimed that the same memory reduction percentage (-35%) holds even if the largest block size is limited to 64×64.
The proposed method was reportedly tested under VTM-7.0 CE4 common base and random access (RA) and low delay B (LDB) common test configuration.
The shifting direction for a given angle could be either horizontal or vertical, depending on the aspect ratio of a CU. It is proposed specify only one shifting direction for a given angle, so the direction of shifting does not depend on the aspect ratio of a coding unit. The claimed benefits is saving the buffer for the storage of the blending matrix in some implementations.
On top of CE4-1, where 21KB is needed, 44% saving can be achieved. It is commented the buffer saving is mainly for an encoder implementation because on-the-fly calculation would be preferred for a decoder implementation.
It is commented by the proponent that the condition checking of hwRatio can be saved by the proposed method. It is commented by another expert that the checking is on CU level and is not a problem for implementation.

JVET-Q0710 Joint solution for GEO parameter adjustment (JVET-Q0168 and JVET-Q0339)
This contribution proposes a joint solution of the JVET-Q0168 and JVE-Q0336 for GEO parameter adjustment. In the CE4 common base (JVET-P0884/P0885) there seems to be 3 inconsistencies in terms of region assignment A & B, offset change in direction and magnitude in specific angle indexes. This contribution proposes to fix those inconsistencies for the design cleanups. With proposed modifications, overall memory requirement can be reduced to 43 bytes by additional calculations utilizing pattern symmetry, while there is no impact in BD-Rate in RA and LB.
The proposed methods are implemented based on the CE4 common base.
Problem 1: Alignment on distance interval considering block shape.
Problem 2: Alignment of edges with clock-wise movement.
Method 1 is proposed to solve the above 2 problems.
With method 1, the number of modes is the same as in the common base. But the shape of some of the partitioning modes are changed. The number of modes changed is 24.
The average BD-rate is -0.02% for RA and -0.01% for LDB.
Problem 3: Alignment of region A & B assignment in angle index 9 and 21.
Method 2 is proposed to solve all 3 problems.
It is claimed by the proponent the buffer for the storage of blending matrix could be saved. It is commented by another experts that the decoder side buffer is not needed considering on-the-fly calculation of the distance. 
Only seven blending matrices representing 7 angles need to be stored in the common base at the encoder side in the common base and therefore the method 2 cannot further reduce the buffer size in SW implementation.

On/off control of GEO mode (2)
JVET-Q0338 CE4-related: Harmonized conditions for CIIP and GEO [N. Park, J. Nam, H. Jang, J. Lim, S. Kim (LGE)]
It is suggested to be discussed along with contribution in section 6.6 in the meeting notes.
JVET-Q0575 Crosscheck of JVET-Q0338 (CE4-related: Harmonized conditions for CIIP and GEO) [N. Zhang (Bytedance)] [late]

JVET-Q0526 CE4-related: GEO support for 4xN and Nx4 CU [K. Panusopone, S. Hong, L. Wang (Nokia)] [late]
No presentation is needed as suggested by the proponent.

Modification of mode index signalling (2)
JVET-Q0132 Non-CE4: Separate syntax for GEO angle and distance [T. Zhou, E. Sasaki, T. Ikai (Sharp)]
This contribution proposes a modified syntax of geometric partitioning for merge mode (GEO). The GEO in the core experiment uses single a syntax element merge_geo_partition_idx for angleIdx and distanceIdx. It is asserted this design is inefficient if encoders use a subset of partitioning modes. This contribution propose to separate syntax element for angleIdx and distanceIdx to enable efficient encoder selection. e. g. for the case where encoder only uses partitions where distanceIdx equal to 0. It is reported the proposed GEO’s bdrate is -0.26 % and -0.60 % in 104 % and 104 % EncT in RA and LB respectively on normal CTC condition. It is also reported the benefit of the proposed method is 0.11 % and 0.31 % in RA on a fast encoding setting.
The syntax of merge_geo_partition_idx is split to two parts, angleIdx and distanceNonZeroFlag, and distanceId.
One context is used for distanceNonZeroFlag.
0.11% performance loss is observed for LDB.
In case an encoder searchs only a subset of the modes where the distance is 0, performance loss of 0.41% and 0.91% compared with the CE4 common base is observed.
This proposal is related to the contributions in the section of mode reduction, since it enables the selection of a subset of existing modes adaptively for each CU. This is different from those contributions in that no high level control flag is needed.
JVET-Q0429 CE4-related: Geometric partitioning signaling [T. Poirier, F. Le Léannec, F. Urban, A. Robert (InterDigital)]
This contribution proposes to replace look-up table based signaling of merge geo partition index with a merge geo partition distance and merge geo partition angle indexes. Test 1 results reportedly show -0.27% and -0.64% BD rate reduction over VTM-7.0 for RA and LB configurations and Test 2 show -0.30% and -0.68% BD rate reduction over VTM-7.0 for RA and LB configurations, respectively.
The syntax of merge_geo_partition_idx is split to two parts, merge_geo_partition_distance_idx and merge_geo_partition_angle_idx. 2 bypass bins are used for the distance index and the truncated binary code with 24 values is used for the angle index.
It is noticed that the number of candidate angles depends on whether the distance value it equal to 0 or not. And therefore the binarization of angle index depends on the value of the distance. It is commented that the conditional checking is not described in the spec provided in the contribution.
It is commented that an LUT is needed for interpreting the angle index.
Compared with the CE4 common base, on average 0.06% loss is observed for LDB. No performance impact for RA.
The test 2 of the proposal, the binarization of the angle index is changed, trying to match statistics of GEO modes.
Compared with the CE4 common base, the BD-rate on average is -0.02% for RA and 0.03% for LDB.
Others (11)
JVET-Q0061 CE4-related: Combined Test of CE4-1, CE4-2 and CE4-3 [H. Gao, S. Esenlik, E. Alshina, A. M. Kotra, B. Wang (Huawei), K. Reuzé, C.-C. Chen, H. Huang, W.-J. Chien, V. Seregin (Qualcomm), R.-L. Liao, J. Chen, Y. Ye, J. Luo (Alibaba), L. Xu, F. Chen, L. Wang (Hikvision), Z. Deng, L. Zhang, H. Liu, K. Zhang, Y. Wang (Bytedance), M Bläser, J. Sauer (RWTH Aachen)]
Discussed in track A when CE4 report was presented.
JVET-Q0127 Non-CE4: On merge list generation for geometric partitioning [Y. Kidani, K. Kawamura, K. Unno, S. Naito (KDDI)]
This contribution proposes to generate a merge list for geometric partitioning. The proposed method is to reorder neighboring spatial and temporal merge processes when the current block is predicted with geometric partitioning. Simulation results show that an overall luma BD-rates are 0.00%/0.03% for RA/LDB compared with common base scheme based on VTM 7.0 without running time increment.
Different merge list construction process is applied when GEO mode is selected for a coding unit. 
The proposal is for coding gain. The RD-rate is 0.00%/0.03% for RA/LDB. 
JVET-Q0160 CE4-related: CE4-1 spec text with suggested fixes [M. Zhou (Broadcom)]
The GEO spec text provided for the CE4 common code base (JVET-O0079) and CE4-1 (JVET-O0059) is broken in several places. To avoid the erroneous text populated into other CE or non-CE GEO-related contributions, it is recommended to consider this version as the base for spec text preparation.
Suggested normative changes to match the code: 
1) In 7.3.9.7 Merge data syntax, fixed condition for the regular_merge_flag[ x0 ][ y0 ] signalling when the GEO is present.
2) Under semantics of ciip_flag[ x0 ][ y0 ], fixed the condition for MergeGeoFlag[ x0 ][ y0 ]. Unlike the TPM, the GEO only applies to CUs with both width and height larger than or equal to 8.
3) In Table 36, geo_partition_idx is undefined, replaced it with merge_geo_partition_idx.
4) Added needed parentheses to the equations for offsetX and offsetY derivation (discussed on the CE email reflector already, w/o those parentheses the equations do not make sense).
Suggested editorial changes:
1. In semantics of sps_geo_enabled_flag, replace “triangular” with “wedge”. The GEO does not only produce triangular shapes.
1. In semantics of pic_max_num_merge_cand_minus_max_num_geo_cand and CIIP_flag[x0][y0], replace “triangular” with “GEO”.  This has been overseen by proponents.
1. In semantics of merge_geo_idx0[ x0 ][ y0 ] and merge_geo_idx1[ x0 ][ y0 ], replace “non-rectangular” with “wedge”. I believe some of GEO partitions are still rectangular.
1. Deleted the definition of rho and motionOffset to make the spec text more compact (discussed on the CE email reflector already).
In general, it might be better to replace “GEO” with “wedge” across the board.
The suggested normative changes has already been integrated into the spec of the CE4 common base.
The suggested editorial changes are agreed in BoG discussion. 
It is noted several suggested changes have already been integrated into the spec of the CE4 common base.
It is suggested to have editors to check the spec of the adopted version of geometric partitioning.
JVET-Q0168 CE4-related: On GEO clean-ups [Y. Morigami, M. Ikeda, T. Suzuki (Sony)]
See notes in Q0710.
JVET-Q0188 CE4-related: Simplification on geometric partitioning mode by replacing motion index calculation with subsampled weight information [Y.-L. Hsiao, C.-C. Chen, C.-W. Hsu, Y.-W. Huang, S.-M. Lei (MediaTek)]
This contribution proposes two methods to remove motion index calculation in geometric partitioning mode (GEO) by subsampling the luma blending weight information with simple calculations. In method 1, motion indexes are subsampled from luma blending weights. In method 2, motion indexes are subsampled from luma blending weight indexes.
Method 1 is similar to the old design of GEO in terms of the dependency when deriving blending weights and motion weights.
Method 2 is similar to the CE4 common base, with the only difference in the sampling position within a 4x4 luma block for the calculation of motionIdx.
It is commented by the proponent that method 2 is preferred.
It is commented that the weightIdx derived for blending matrix can be reused for the derivation of motionIdx. It could save separate calculation of motionIdx in some implementation.
Recommendation: adopt method 2.
JVET-Q0554 Crosscheck of JVET-Q0188: CE4-related: Simplification on geometric partitioning mode by replacing motion index calculation with subsampled weight information [H. Gao (Huawei)] [late]

JVET-Q0309 CE4-related: Further constraints on block shapes for GEO [Z. Deng, L. Zhang, H. Liu, K. Zhang, Y. Wang (Bytedance)]
This contribution proposes to further constrain the block shapes applicable for GEO. On top of 16 block shapes in CE4-2.1, two methods are proposed to further reduce the number of allowed block shapes for GEO to 14 (method #1) or 12 (method #2). It is asserted that the number of allowed block shapes used for GEO can be reduced to 74% by method #1 with 14 block shapes and 63% by method #2 with 12 block shapes, respectively.
Method #1: Based on CE4-2.1, further disable GEO for 1:8 or 8:1 blocks, e.g., 64x8 and 8x64 block shapes. 
Method #2: Based on method #1, further disable GEO for 4:1 blocks, e.g., 64x16 and 32x8 block shapes. 
The BD-rate of method 1 is -0.02% for RA and 0.03% for LDB.
The BD-rate of method 2 is -0.01% for RA and 0.11% for LDB.
It is asked why the performance impact in RA and LDB configuration is different.
It is suggested to focus on method 1 and compare it with contributions in the category of mode reduction.
JVET-Q0528 Crosscheck of JVET-Q0309 (CE4-related: Further constraints on block shapes for GEO) [J. Li (Panasonic)] [late] [miss]

JVET-Q0364 CE4.4-related: Combination of GEO and Weighted-Prediction [P. Bordes, T. Poirier, F. Le Léannec (InterDigital)]
It is suggested to be considered with other contributions of the same topic in section 6.6 in the meeting notes.
JVET-Q0541 Crosscheck of JVET-Q0364 (CE4.4-related: Combination of GEO or TPM with Weighted-Prediction) [T. Chujoh (Sharp)] [late]

JVET-Q0422 CE4 related: cleanup for signaling maximum number of triangle merge candidates [L. Li, X. Li, G. Li, S. Liu (Tencent)]
A mismatch between SW and spec on the range of MaxNumGeoMergeCand is reported and agreed. As a consequence, there is picture level on/off control of GEO in the SW but missing in the spec.
It is asked whether a picture level on/off control of GEO is needed.
It is commented that the picture level on/off control is a part of the original design.
Aspect 2: three variants are proposed to restore the picture level control of GEO.
Variant 1: change the ranges of pps_max_num_merge_cand_minus_max_num_triangle_cand_plus1 and MaxNumTriangleMergeCand.
	
	VVC Draft 7
	Proposed

	pps_max_num_merge_cand_minus_max_
num_triangle_cand_plus1
	0 to MaxNumMergeCand − 1
	0 to MaxNumMergeCand-1, and MaxNumMergeCand+1

	MaxNumTriangleMergeCand
	2 to MaxNumMergeCand
	0, 2 to MaxNumMergeCand


Variant 2: add an additional PPS syntax pps_max_num_triangle_merge_cand_present_flag, and no change to the range of pps_max_num_merge_cand_minus_max_num_triangle_cand_plus1. Still, the range of MaxNumTriangleMergeCand need to be changed.
Variant 3: remove pps_max_num_triangle_merge_cand_present_flag, change the range of MaxNumTriangleMergeCand.
Aspect 3: propose a fix to the high level syntax, setting pps_max_num_merge_cand_minus_max_num_triangle_cand_plus1 to 0 when sps_triangle_enabled_flag is equal to 0.
It is commented that pps_max_num_merge_cand_minus_max_num_triangle_cand_plus1 is not used when sps_triangle_enabled_flag is equal to 0, in the current spec, and therefore the proposed fix may not be needed. 
It is commented that in this case, an encoder could signal a value to the decoder side even if it will not be used. This may not be preferred.
It is noted that there are related HLS contributions under consideration in Track A. The related contributions Q0336.
Recommendation: revisit aspect 2 and 3 in track or in a HLS session on high level control of coding tools.
JVET-Q0437 Non-CE4: Disabling MTS for Geo [K. Naser, F. Le Leannec, T. Poirier, F. Galpin (InterDigital)]
It is proposed to disable MTS for Geometric Inter Prediction. It is reported that this achieves 0.00% loss in RA and 0.02% in gain in LDB if inter MTS is allowed, while the encoder time is decreased to 98% and 99% respectively.
It is claimed that this proposal can reduced encoder complexity.
It is commented an encoder can choose not testing MTS, without the proposed modification.
The proposed is running simulation for encoder only restriction.
Revisit when the data for encoder only restriction is available.
JVET-Q0440 Non-CE4: Disabling TrSkip for Geo [K. Naser, F. Le Léannec, T. Poirier (InterDigital)]
In this contribution, it is proposed disable transform skip for Geometric Inter Prediction. It is reported that this achieves 0.00% luma loss in RA and 0.03% in LDB. With screen content class (TGM), the loss is 0.11% and -0.01%.
It is claimed that this proposal can reduced encoder complexity.
It is commented an encoder can choose not testing TrSkip, without the proposed modification.
The proposed is running simulation for encoder only restriction.
It is commented that this proposal interact with lossless coding. With the proposed method, GEO should disabled for lossless coding.
JVET-Q0601 Non-CE4: Extension of JVET-P0325 [A. Robert, T. Poirier, F. Le Léannec (InterDigital)] [late]
It is suggested to be considered with other contributions of the same topic in section 6.6 in the meeting notes.
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