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Abstract
In VVC Draft 8[1], for CUs coded by geometric partitioning mode (GPM), a look-up table disLut is used for weight value derivation and motion vector storing type derivation. This contribution proposes to simplify the table disLut, by changing each value to half. With the proposed simplification, 1 bit could be saved for each value in the table and the intermediate variables, and the derivation of weight value and motion vector storing type keep mathematically equivalent at the same time. 
The coding performance is identical with that of VTM8.0. The experimental results are as below:
For RA configuration: 0.00 %, 0.00%, and 0.00%.
For LB configuration: 0.00 %, 0.00%, and 0.00%.
Introduction
[bookmark: _Hlk28165175][bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: _Hlk28165554]When a CU is coded as GPM mode, two main variables in GPM are derived from the following equations: the variable  for the weighted sample prediction and  for the motion vector storing. 
[bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK5][bookmark: _Hlk28165576]1.The variable  specifies the weight of the prediction sample and is calculated by the following equations:
	
	(1)

	
	(2)
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(4)
(5)
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(6)
(7)
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The disLut is a look-up table as shown in Table 1.

2.The variable  for each 4×4 subblock at subblock index ( xSbIdx, ySbIdx ) with xSbIdx = 0..numSbX − 1, and ySbIdx = 0..numSbY – 1 ,is calculated by the following equations:
	
	(9)

	
	
(10)
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	(11)


The disLut is a look-up table as shown in Table 1.
The variables numSbX and numSbY specify the number of 4×4 blocks in the current coding block in the horizontal and vertical directions, respectively.
[bookmark: _Ref16081971][bookmark: OLE_LINK7]Table 1. The look-up table disLut[]
	idx
	0
	2
	3
	4
	5
	6
	8
	10
	11
	12
	13
	14

	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]disLut[idx]
	8
	8
	8
	4
	4
	2
	0
	−2
	−4
	−4
	−8
	−8

	idx
	16
	18
	19
	20
	21
	22
	24
	26
	27
	28
	29
	30

	disLut[idx]
	−8
	−8
	−8
	−4
	−4
	−2
	0
	2
	4
	4
	8
	8


Note: the above equation (9) should be a typo, and the correct one should be:

Problem statement
The values in the table disLut are all even numbers, and the results of equation (6), (7) and (10) are all even numbers, too, which means that the last bits are always 0 for these values in the table and the intermediate variables. This causes unnecessary bit consumption.
Proposed method
[bookmark: _Hlk28166906]In this contribution, it is proposed to simplify the array disLut without performance loss. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The derivations of wValue and sType in this contribution are mathematically equivalent with the current method after the simplification of disLut. And at the same time, the unnecessary bits used during the computation can be saved. 
[bookmark: OLE_LINK18][bookmark: OLE_LINK19]The proposed changes based on JVET-Q2001-vE are as below. The added texts are highlighted in yellow, deleted texts are described using texts with red strikethrough.
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(1046)

	
	(1047)


…
Table 37 ‑ Specification of the geometric partitioning distance array disLut.
	idx
	0
	2
	3
	4
	5
	6
	8
	10
	11
	12
	13
	14

	disLut[idx]
	84
	84
	84
	42
	42
	21
	0
	−21
	−42
	−42
	−84
	−84

	idx
	16
	18
	19
	20
	21
	22
	24
	26
	27
	28
	29
	30

	disLut[idx]
	−84
	−84
	−84
	−42
	−42
	−21
	0
	21
	42
	42
	84
	84
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Experimental results
The experiments were performed based on VTM8.0 software [2] under JVET common test condition [3]. Table 2 and Table 3 present a summary of the results. 

Table 2. Results of proposed method under Random Access configuration
	
	
	
	Random Access
	
	

	
	Over VTM8.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.00%
	0.00%
	0.00%
	97%
	95%

	Class A2
	0.00%
	0.00%
	0.00%
	97%
	97%

	Class B
	0.00%
	0.00%
	0.00%
	100%
	98%

	Class C
	0.00%
	0.00%
	0.00%
	98%
	99%

	Class E
	
	
	
	
	

	Overall
	0.00%
	0.00%
	0.00%
	98%
	97%

	Class D
	0.00%
	0.00%
	0.00%
	97%
	96%

	Class F
	0.00%
	0.00%
	0.00%
	98%
	96%


[bookmark: _Hlk533959675]
Table 3. Results of proposed method under Low delay B configuration
	
	
	
	Low Delay B
	
	

	
	Over VTM8.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	
	
	
	
	

	Class A2
	
	
	
	
	

	Class B
	0.00%
	0.00%
	0.00%
	102%
	97%

	Class C
	0.00%
	0.00%
	0.00%
	102%
	96%

	Class E
	0.00%
	0.00%
	0.00%
	93%
	93%

	Overall
	0.00%
	0.00%
	0.00%
	100%
	96%

	Class D
	0.00%
	0.00%
	0.00%
	100%
	98%

	Class F
	0.00%
	0.00%
	0.00%
	93%
	92%



Conclusion
This contribution presents a method to simplify the array disLut and the associated intermediate calculations in GPM processing. With the proposed mathematically equivalent method, the unnecessary extra bits used during the calculation have been saved, which introduces no coding loss compared to VTM8.0. It is recommended to adopt these simplifications to VVC. 
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