	[image: ][image: ]Joint Video Experts Team (JVET)
of ITU-T SG 16 WP 3 and ISO/IEC JTC 1/SC 29/WG 11
15th Meeting: Gothenburg, SE, 3–12 July 2019
	Document: JVET-O0328



	Title:
	Non-CE4: On Sub-block Merge Candidates List 

	Status:
	Input document to JVET 

	Purpose:
	Proposal

	Author(s) or
Contact(s):
	[bookmark: _GoBack]Hahyun Lee, Sung-Chang Lim,
Jinho Lee, Jungwon Kang,
Hui Yong Kim

218 Gajeong-ro, Yuseong-gu, Daejeon, 34129, KOREA
	
Tel:
Email:
	
+82-42-860-6138
{hanilee, sclim, jinosoul, jungwon, hykim5}@etri.re.kr
 

	Source:
	ETRI (Electronics and Telecommunications Research Institute)


_____________________________
Abstract
In current VVC design, there is an ambiguity in the derivation process for subblock merging candidate list. In detail, when ‘sps_affine_enabled_flag’ is set to 0 and ‘sps_sbtmvp_enabled_flag’ is set to 1, only subblock-based temporal motion vector prediction (SbTMVP) could be inserted into a subblock merge list. However, because SbTMVP is not always available, even if affine model based motion compensation is not used for inter prediction, a zero affine candidate is used as a subblock merging candidate. In order to prevent this ambiguity, this contribution proposes that SbTMVP candidate is always set available by setting to a default motion with zero reference index when collocated center subblock is not inter-coded. Simulation results reportedly show that Test 1 achieves 0.00% and 0.04% Y-BD rate changes for RA and LB configurations and Test 2 achieves 0.00% and 0.00% Y-BD rate changes for RA and LB configurations. 
Introduction
In VVC WD 5.0 [1], the subblock merging candidate list are constructed with a subblock-based temporal merging candidate (SbTMVP), inherited affine merging candidates and constructed affine control point motion vector merging candidates. SbTMVP is inserted first and then followed by affine merge candidates. When the number of subblock merging candidates, numCurrMergeCand, are less than maximum number of subblock merging candidates, MaxNumSubblockMergeCand, zero affine candidates are inserted into list until numCurrMrgeCand is equal to MaxNumSubblockMergeCand as follows. 
	· The reference indices, the prediction list utilization flags and the motion vectors of zeroCandm with m equal to ( numCurrMergeCand − numOrigMergeCand ) are derived as follows:
refIdxL0ZeroCandm = 0		 
predFlagL0ZeroCandm = 1		 
cpMvL0ZeroCandm[ 0 ] = mvZero		  
cpMvL0ZeroCandm[ 1 ] = mvZero		  
cpMvL0ZeroCandm[ 2 ] = mvZero		 
refIdxL1ZeroCandm   = ( slice_type  = =  B ) ? 0 : −1	 
predFlagL1ZeroCandm = ( slice_type  = =  B ) ? 1 : 0	 
cpMvL1ZeroCandm[ 0 ] = mvZero		 
cpMvL1ZeroCandm[ 1 ] = mvZero		 
cpMvL1ZeroCandm[ 2 ] = mvZero		 
motionModelIdcZeroCandm = 1		 
bcwIdxZeroCandm = 0	



Problem statements
When affine model based motion compensation is not used for inter prediction, only SbTMVP candidate could be inserted into a subblock merging candidate list. In this case, the maximum number of subblock merging candidates, MaxNumSubblockMergeCand, is equal to 1. However, because a SbTMVP candidate is not always available, a zero affine candidate is inserted into a subblock merging candidate list even if affine model based motion compensation is not used for inter prediction. This ambiguity can cause problems in some decoders with constraints for affine model based motion compensation. 
In order to prevent this ambiguity, it is desirable to decouple SbTMVP from the affine merge candidate construction for subblock merging candidates list construction.
Proposed Methods
To prevent ambiguous problem mentioned above, the following modification is proposed.  
· SbTMVP candidate is always set available by setting to a default motion (i.e., zero motion with zero reference index) for the collocated center subblock when it is intra coded or IBC coded,
Experimental Results 
The proposed methods were implemented on VTM-5.0 software [2]. Two sets of simulations were performed following the JVET CTC [3]. The experiments were conducted on the platform of Intel Xeon E5-2690 v2 (3.0GHz) and 64GB RAM with GCC 7.3.1 compiler under CentOS Linux. The two sets are listed as follows:
1) Test 1: L0 (0,0) motion vector with reference index = 0 
      L1 (0,0) motion vector with reference index = 0 (when the current slice is B-slice)   
2) Test 2: L0 (0,0) motion vector with reference index = 0 (when the current slice is P/B-slice)
The experimental results compared to VTM-5.0 anchor are summarized in Table 1 and Table 2. More detailed results can be found in the attached spreadsheets.
Table 1. Results of Test #1 compared to VTM-5.0
	
	RA
	LB

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.00%
	-0.14%
	0.06%
	100%
	100%
	
	
	
	
	

	Class A2
	-0.02%
	0.15%
	0.00%
	100%
	100%
	
	
	
	
	

	Class B
	0.00%
	-0.01%
	-0.06%
	100%
	100%
	0.01%
	0.19%
	-0.11%
	100%
	100%

	Class C
	0.00%
	0.01%
	-0.12%
	101%
	100%
	0.02%
	-0.14%
	-0.22%
	100%
	100%

	Class E
	
	
	
	
	
	0.11%
	0.08%
	-0.31%
	100%
	100%

	Overall
	0.00%
	0.00%
	-0.04%
	100%
	100%
	0.04%
	0.05%
	-0.20%
	100%
	100%

	Class D
	0.05%
	0.09%
	0.23%
	100%
	100%
	0.02%
	0.02%
	0.65%
	100%
	100%

	Class F
	0.02%
	0.00%
	0.02%
	100%
	100%
	0.00%
	0.25%
	-0.88%
	100%
	100%


Table 2. Results of Test #2 compared to VTM-5.0
	
	RA
	LB

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.01%
	-0.21%
	0.06%
	100%
	100%
	
	
	
	
	

	Class A2
	-0.02%
	0.05%
	0.01%
	100%
	100%
	
	
	
	
	

	Class B
	0.00%
	0.01%
	-0.09%
	100%
	100%
	0.00%
	0.25%
	0.25%
	100%
	100%

	Class C
	-0.01%
	0.01%
	-0.05%
	100%
	100%
	0.03%
	0.01%
	0.04%
	100%
	100%

	Class E
	　
	
	　
	　
	　
	-0.04%
	0.11%
	-0.01%
	100%
	100%

	Overall
	0.00%
	-0.03%
	-0.03%
	100%
	100%
	0.00%
	0.13%
	0.11%
	100%
	100%

	Class D
	0.06%
	0.14%
	0.28%
	100%
	99%
	-0.01%
	-0.25%
	0.57%
	100%
	100%

	Class F
	0.02%
	0.09%
	0.02%
	100%
	100%
	0.03%
	0.25%
	-0.42%
	100%
	100%



Conclusions
For preventing an ambiguity in the derivation process for subblock merging candidate list, this contribution proposes that SbTMVP candidate is always set available by setting to a default motion with zero reference index when collocated center subblock is not inter-coded. Test1 achieves 0.00% and 0.04% Y-BD rate changes for RA and LB configurations and Test2 achieves 0.00% and 0.00% Y-BD rate changes for RA and LB configurations. Therefore, it is recommended to adopt the proposed method to the VVC WD 6 and VTM-6.0.
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VVC WD5 Changes 
The following shows the proposed draft text changes based on WD5 v8 when using the proposed methods:
8.5.5.4	Derivation process for subblock-based temporal merging base motion data
….
The array colPredMode is set equal to the prediction mode array CuPredMode of the collocated picture specified by ColPic.
The motion vectors ctrMvL0 and ctrMvL1, and the prediction list utilization flags ctrPredFlagL0 and ctrPredFlagL1 are derived as follows:
· If colPredMode[xColCb][yColCb] is equal to MODE_INTER, the following applies:
· The variable currCb specifies the luma coding block covering ( xCtrCb ,yCtrCb ) inside the current picture.
· The variable colCb specifies the luma coding block covering the modified location given by ( ( xColCb >> 3 ) << 3, ( yColCb >> 3 ) << 3 ) inside the ColPic.
· The luma location ( xColCb, yColCb ) is set equal to the top-left sample of the collocated luma coding block specified by colCb relative to the top-left luma sample of the collocated picture specified by ColPic.
· The derivation process for collocated motion vectors specified in clause 8.5.2.12 is invoked with currCb, colCb,  (xColCb, yColCb), refIdxL0 set equal to 0, and sbFlag set equal to 1 as inputs and the output being assigned to ctrMvL0 and ctrPredFlagL0.
· The derivation process for collocated motion vectors specified in clause 8.5.2.12 is invoked with currCb, colCb,  (xColCb, yColCb), refIdxL1 set equal to 0, and sbFlag set equal to 1 as inputs and the output being assigned to ctrMvL1 and ctrPredFlagL1.
· Otherwise, the following applies:
ctrPredFlagL0 = 0		(8 533)
ctrPredFlagL1 = 0		(8 534)
· Test #1
ctrPredFlagL0 = 1		(8‑533)
ctrMvL0 = 0 		 
if slice_type is B, if slice_type is equal to B, the following applies: 
ctrPredFlagL1 = 1		(8‑534)
ctrMvL1 = 0                                                                     
· Test #2
ctrPredFlagL0 = 1		(8‑533)
ctrMvL0 = 0 		 
ctrPredFlagL1 = 0		(8‑534)
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