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Abstract
This contribution proposes simplifications for inherited affine merging candidates inside the current coding tree unit (CTU) row. Compared with the inherited affine merging candidates in VTM4.0, it is asserted that the control point motion vector (CPMV) buffer of 7.7K bits can be replaced by a smaller motion vector (MV) buffer of 2.9K bits. Inside the current CTU row (i.e., not at CTU row boundaries), it is proposed to use two or three subblock MVs with half coding unit (CU) height or half CU width for affine candidate inheritance, where CPMVs are not needed anymore for saving the CPMV buffer. Results of the proposed method are summarized as follows.
VTM4.0-RA: {Y-BD-rate=0.01%, EncT=100%, DecT=100%}
VTM4.0-LB: {Y-BD-rate=0.02%, EncT=99%, DecT=99%}

Introduction
The separation of storages of subblock MVs and CPMVs presented in JVET-L0047 [1] was adopted. In JVET-L0047, it is proposed to use the subblock MV field for motion compensation, merging candidate list derivation, and storage of the temporal motion vector predictors (TMVPs), and to use the CPMVs only for the affine motion inheritance. However, additional CPMVs buffer is needed for storing CPMVs information. This contribution proposes to use two or three subblock MVs with half CU height and half CU width for affine inheritance to reduce buffer usage. It was presented in JVET-M0168 [2] and planned as CE2.5.3 in JVET-M1022 [3]. More details are described in the next sections.

Proposed method
Two or three subblock MVs with half CU height or half CU width are used for the affine motion inheritance if the candidate block is inside the current CTU row. As shown in Figure 1 as an example, to inherit the affine motion from the left and top candidate CUs, “RB, LB, and RT” to the left of the current CU and “RB and LB” to the top of the current CU are used for deriving a 6-parameter inherited affine model and a 4-parameter inherited affine, respectively, and the distance between RB and LB is half candidate CU width and the distance between RB and RT is half candidate CU height. The CPMV buffer can be removed, and a smaller subblock MV buffer is required. Table 1 summarizes the buffer usage comparison between the proposed method and VTM4.0. The local storage is reduced from 7.7K bits to 2.9K bits.

[image: ] 
Figure 1.  Inherited affine candidate derivation inside the current CTU row

Table 1.  Buffer usage comparison between the proposed method and VTM4.0
	
	Local storage
(bits per CTU: 36 bits per CPMV, 3 bits for CU width, 3 bits for CU height, 10 bits for CU top-left x and y positions, 1 bit for affine type)
	Line buffer
(bits per 8x8)
	Additional logics

	VTM4.0
	7689 = (33*(36*3*2+3*2+10+1))
	8
(3 bits for width, 5 bits for CU x position)
	

	Proposed method
	2937 = (33*(36*2+3*2+10+1))
	8
(Same)
	No



Experiment results
The proposed inherited affine candidate derivation has been implemented on top of VTM4.0. The common test conditions [4] are used for evaluation. Table 2 summarizes the results of the proposed method.



Table 2.  Results of inherited affine candidate derivation inside the current CTU row using subblock MVs with half CU width or half CU height
	
	Random access Main10

	
	Over VTM-4.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.01%
	-0.08%
	0.01%
	100%
	100%

	Class A2
	0.01%
	-0.10%
	-0.04%
	99%
	100%

	Class B
	0.01%
	-0.08%
	0.04%
	100%
	100%

	Class C
	0.03%
	-0.02%
	-0.09%
	99%
	100%

	Class E
	 
	
	 
	 
	 

	Overall
	0.01%
	-0.07%
	-0.02%
	100%
	100%

	Class D
	0.08%
	0.00%
	0.01%
	100%
	99%

	Class F
	-0.01%
	0.06%
	0.03%
	100%
	100%

	
	
	
	
	
	

	
	Low delay B Main10

	
	Over VTM-4.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	 

	Class B
	0.02%
	-0.13%
	-0.37%
	100%
	101%

	Class C
	0.00%
	0.29%
	-0.13%
	100%
	98%

	Class E
	0.06%
	0.32%
	-0.51%
	99%
	95%

	Overall
	0.02%
	0.13%
	-0.32%
	99%
	99%

	Class D
	0.10%
	0.48%
	-0.08%
	101%
	101%

	Class F
	-0.14%
	-0.10%
	-0.21%
	99%
	101%



Conclusion
In this contribution, a method is proposed to simplify inherited affine candidates effectively. The coding efficiency impact is negligible. Compared with the inherited affine candidates in VTM4.0, the buffer usage is reduced.
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