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Abstract

This contribution proposes a change to the rules currently used in determining merge candidates for a PU under 2NxN, Nx2N, NxN, or AMP mode. In HM4.0, when a current PU under these partition modes is not the first PU in a CU, the motion information of each of its merge candidates is compared with that of a previous PU to avoid a situation that a number of PUs share the same motion information so that the current prediction information can be classified into a mode with less partitions. For example, every PU has the same motion information under a mode other than 2Nx2N. This contribution proposes to remove such comparison. The proposed changes reduce the operations and also enable parallel merge candidate generation.
1 Introduction 

In HM4.0, when a current PU under 2NxN, Nx2N, NxN or AMP partition modes is not the first PU in a CU, the motion information of each of its merge candidates is compared with that of a previous PU to avoid a situation that a number of PUs share the same motion information so that the current prediction information can be classified into a mode with less partitions. For example, every PU has the same motion information under a mode other than 2Nx2N. As the examples shown in Figure 1, the motion information of each merge candidate of PU_1 (L, BL, A, RA, and T) is compared with that of PU_0. If a merge candidate has the same motion information as that of PU_0, it is removed from the candidate list. Such a checking is referred as “check-to-avoid” operation in the following description of this contribution.
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Figure 1. Merge candidate checking positions 
In “check-to-avoid” operation, information such as inter_dir, reference list, reference index, and motion vector is compared. Such an operation is computationally expensive. In addition, because of such comparison, the merge candidates of different PUs can only be generated sequentially within a CU, which is not desirable for a parallel design.
This contribution aims at removing the “check-to-avoid” operation.
2 Proposed method 

This contribution proposes the following changes:

1. Remove the “check-to-avoid” operation in generating merge candidate list. 
2. For a second PU under a two-partition prediction mode, exclude the motion candidate that is located in a first PU. For example, candidate L in Nx2N PU_1 and candidate A in 2NxN PU_1.
3 Simulation results
The proposed changes were implemented on HM4.0 and was tested under the common test conditions defined by [1]. The proposed scheme is applied to non-2Nx2N partition mode in inter prediction block (2NxN, Nx2N, NxN, and AMP). The proposal was cross verified by MediaTek (JCTVC-G830).  Table 1 and Table 2 show the coding performance and encoding/decoding time of the proposed method respectively. The detailed results can be found in the attached excel sheet.

Table 1 Coding performance (BD rate) comparison with HM4.0
	
	Step 1
	Step 1 + Step 2

	
	Y
	U
	V
	Y
	U
	V

	RA_HE
	0.01%
	-0.10%
	-0.09%
	0.02%
	-0.04%
	-0.01%

	LB_HE
	0.09%
	0.07%
	0.01%
	0.06%
	0.17%
	0.08%

	LP_HE
	0.35%
	0.20%
	0.32%
	0.10%
	0.10%
	0.11%

	RA_LC
	-0.03%
	-0.05%
	-0.06%
	0.01%
	0.00%
	0.07%

	LB_LC
	0.03%
	0.05%
	-0.13%
	0.04%
	0.15%
	0.10%

	LP_LC
	0.20%
	0.21%
	0.28%
	0.05%
	0.07%
	-0.15%


Table 2 Encoding/decoding time comparison with HM4.0

	
	Step 1
	Step 1 + Step 2

	
	Encoding
	Decoding
	Encoding
	Decoding

	RA_HE
	98%
	100%
	100%
	100%

	LB_HE
	98%
	99%
	100%
	98%

	LP_HE
	99%
	99%
	100%
	99%

	RA_LC
	96%
	100%
	99%
	100%

	LB_LC
	98%
	98%
	100%
	101%

	LP_LC
	98%
	100%
	98%
	100%


4 Conclusion
Two changes are proposed in this document in generating merge candidates.  Based on this proposal, for a second or later PU under a prediction mode with multiple partitions, its merge candidate is no longer compared against the motion information of a previous PU. Additionally, its merge candidate located in a previous PU is excluded from the candidate list. The proposed changes have little impact on coding performance, but can reduce complexity and enable parallel merge candidate generation. We recommend the proposed changes to be adopted into HM. 
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7 Working Draft Text
0.1.1.1.1 Derivation process for spatial merging candidates

Inputs to this process are

· a luma location ( xP, yP ) specifying the top-left luma sample of the current prediction unit relative to the top-left sample of the current picture,

· variables specifying the width and the height of the prediction unit for luma, nPSW and nPSH,
· a variable PartIdx specifying the index of the current prediction unit within the current coding unit.

Outputs of this process are (with N being replaced by A0, A1, B0, B1 or B2 and with X being replaced by 0 or 1)

· the availability flags availableFlagN of the neighbouring prediction units,

· the reference indices refIdxLXN of the neighbouring prediction units,

· the prediction list utilization flags predFlagLXN of the neighbouring prediction units,
· the motion vectors mvLXN of the neighbouring prediction units.

For the derivation of availableFlagN, with N being A0, A1, B0, B1 or B2 and ( xN, yN ) being ( xP – 1,  yP + nPSH ), ( xP − 1,  yP + nPSH − 1 ), ( xP + nPSW,  yP – 1 ), ( xP + nPSW − 1,  yP – 1 ) or ( xP – 1,  yP – 1 ), the following applies.

–
If one of the following conditions is true, the availableFlagN is set equal to 0, both components mvLXN are set equal to 0, refIdxLXN and predFlagLX[ xN, yN ] of the prediction unit covering luma location ( xN, yN ) are assigned respectively to mvLXN, refIdxLXN and predFlagLXN.
· N is equal to B2 and availableFlagA0 + availableFlagA1 + availableFlagB0 + availableFlagB1 is equal to 4.

· The prediction unit covering luma location ( xN, yN ) is not available or PredMode is MODE_INTRA.
· PartMode of the current prediction unit is PART_2NxN or PART_2NxnU or PART_2NxnD and PartIdx is equal to 1 and N is equal to B1

· PartMode of the current prediction unit is PART_Nx2N or PART_nLx2N or PART_nRx2N and PartIdx is equal to 1 and N is equal to A1

· PartMode of the current prediction unit is PART_2NxN or PART_2NxnU or PART_2NxnD and PartIdx is equal to 1 and the prediction units covering luma location ( xP,  yP – 1 ) ( PartIdx = 0 ) and luma location ( xN, yN ) (Cand. N) have identical motion parameters:

·  mvLX[ xP,  yP – 1 ]  = =  mvLX[ xN, yN ]

· refIdxLX[ xP,  yP – 1 ]  = =  refIdxLX[ xN, yN ]

· predFlagLX[ xP,  yP – 1 ]  = =  predFlagLX[ xN, yN ]

· PartMode of the current prediction unit is PART_Nx2N or PART_nLx2N or PART_nRx2N and PartIdx is equal to 1 and the prediction units covering luma location ( xP – 1,  yP ) ( PartIdx = 0 ) and luma location ( xN, yN ) (Cand. N) have identical motion parameters:

·  mvLX[ xP – 1,  yP ]  = =  mvLX[ xN, yN ]

· refIdxLX[ xP – 1,  yP ]  = =  refIdxLX[ xN, yN ]

·  predFlagLX[ xP – 1,  yP ]  = =  predFlagLX[ xN, yN ]

· PartMode of the current prediction unit is PART_NxN and PartIdx is equal to 3 and the prediction units covering luma location ( xP – 1,  yP ) ( PartIdx = 2 ) and luma location ( xP – 1,  yP – 1 ) ( PartIdx = 0 )  have identical motion parameters:

·  mvLX[ xP – 1,  yP ]  = =  mvLX[ xP – 1,  yP – 1 ]

· refIdxLX[ xP – 1,  yP ]  = =  refIdxLX[ xP – 1,  yP – 1 ]

·  predFlagLX[ xP – 1,  yP ]  = =  predFlagLX[ xP – 1,  yP – 1 ]

and the prediction units covering luma location ( xP,  yP – 1 ) ( PartIdx = 1 ) and luma location ( xN, yN ) (Cand. N) have identical motion parameters:

·  mvLX[ xP,  yP – 1 ]  = =  mvLX[ xN, yN ]

· refIdxLX[ xP,  yP – 1 ]  = =  refIdxLX[ xN, yN ]

· predFlagLX[ xP,  yP – 1 ]  = =  predFlagLX[ xN, yN ]

· PartMode of the current prediction unit is PART_NxN and PartIdx is equal to 3 and the prediction units covering luma location ( xP,  yP – 1 ) ( PartIdx = 1 ) and luma location ( xP – 1,  yP – 1 ) ( PartIdx = 0 ) have identical motion parameters:

·  mvLX[ xP,  yP – 1 ]  = =  mvLX[ xP – 1,  yP – 1 ]

· refIdxLX[ xP,  yP – 1 ]  = =  refIdxLX[ xP – 1,  yP – 1 ]

· predFlagLX[ xP,  yP – 1 ]  = =  predFlagLX[ xP – 1,  yP – 1 ]

and the prediction units covering luma location ( xP – 1,  yP ) ( PartIdx = 2 ) and luma location ( xN, yN ) (Cand. N) have identical motion parameters:

·  mvLX[ xP – 1,  yP ]  = =  mvLX[ xN, yN ]

· refIdxLX[ xP – 1,  yP ]  = =  refIdxLX[ xN, yN ]

· predFlagLX[ xP – 1,  yP ]  = =  predFlagLX[ xN, yN ]

–
Otherwise, availableFlagN is set equal to 1 and the variables mvLX[ xN, yN ], refIdxLX[ xN, yN ] and predFlagLX[ xN, yN ] of the prediction unit covering luma location ( xN, yN ) are assigned respectively to mvLXN, refIdxLXN and predFlagLXN.
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