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Abstract
It is asserted that the current design of inter_pred_idc coding is inconsistent, because the same context model is shared by the coding of the bi_pred_flag for 8x8 CUs and the list0/list1 flag of uni-pred CUs of all sizes, two basically unrelated elements. It is proposed to add one context model so that the different context models can be assigned to coding of those two elements. The experimental results revealed that the proposed change led to an average BD-rate difference of -0.01% in RA and -0.02% in LD_B, respectively, when compared to the VTM6.0 anchor. 

Introduction 
This contribution advocates a clean-up for the inter_pred_idc coding. It is proposed to add one context model so that the different context models can be assigned to the bi_pred_flag coding  of 8x8 CUs and the list0/list1 flag coding  of uni-pred CUs of all sizes.
Problem statement
In the current VVC design, the ctxInc assignment and binarization for inter_pred_idc[ x0 ][ y0 ] is defined in Table 9-81  and Table 9-82 [2] , repectively.
Table 9‑81 – Binarization for inter_pred_idc
	Value of inter_pred_idc
	Name of inter_pred_idc
	Bin string

	
	
	( cbWidth + cbHeight )  >  12
	( cbWidth + cbHeight )  = =  12

	0
	PRED_L0
	00
	0

	1
	PRED_L1
	01
	1

	2
	PRED_BI
	1
	-



Table 9-82 Assignment of ctxInc to syntax elements with context coded bins

	Syntax element
	binIdx

	
	0
	1
	2
	3
	4
	>=  5

	inter_pred_idc[ x0 ][ y0 ]
	( cbWidth + cbHeight ) > 12 ? 7 − ( ( 1 + 
Log2( cbWidth ) + Log2( cbHeight ) ) >> 1 ) 
 : 4
	4
	na
	na
	na
	na



Based on the inter_pred_idc binarization defined in Table 9-81 [2], the 5 context models are assigned as shown in Table 1 below:

	0
	bi_pred flag for 128x128, 128x64, 64x128

	1
	bi_pred flag for 64x64, 64x32, 32x64

	2
	bi_pred flag for 32x32, 32x16, 16x32

	3
	bi_pred flag for 16x16, 16x8, 8x16

	4
	bi_pred flag for 8x8  & list0/list1 flag for uni-pred CUs of all sizes


Table 1. Five context models used for inter_pred_idc in VTM6.0
It is asserted that using context 4 for both the bi_pred_flag for 8x8 CUs and the list0/list1flag for uni-pred CUs of all sizes does not make technical sense, as whether an 8x8 CU uses bi- or uni-prediction is basically unrelated to whether a CU of all sizes uses list0 or list1 uni-prediction.
Proposed solution
It is proposed to add one context model so that the list0/list1 flag for uni-pred CUs of all sizes can be coded independently of the bi_pred_flag for 8x8 CUs. The modified spec text is as follows:
Table 9-82 Assignment of ctxInc to syntax elements with context coded bins (modified)

	Syntax element
	binIdx

	
	0
	1
	2
	3
	4
	>=  5

	inter_pred_idc[ x0 ][ y0 ]
	( cbWidth + cbHeight ) > 12 ? 7 − ( ( 1 + 
Log2( cbWidth ) + Log2( cbHeight ) ) >> 1 ) 
 : 5
	5
	na
	na
	na
	na



In the proposal, the context model assignment is modified as shown in Table 2.

	0
	bi_pred flag for 128x128, 128x64, 64x128

	1
	bi_pred flag for 64x64, 64x32, 32x64

	2
	bi_pred flag for 32x32, 32x16, 16x32

	3
	bi_pred flag for 16x16, 16x8, 8x16

	4
	bi_pred flag for 128x128, 128x64, 64x1288x8

	5
	List0/list1 flag for uni-pred CUs of all sizes


Table 2. Six context models used for inter_pred_idc in the proposed solution
The following context initialization table in VTM6.0 for inter_pred_idc coding 

const CtxSet ContextSetCfg::InterDir = ContextSetCfg::addCtxSet
({
  {   6,  13,   5,   4,  25,  },
  {   7,   6,   5,   4,  33,  },
  { CNU, CNU, CNU, CNU, CNU,  },
  {   0,   0,   1,   4,   0,  },
});

is replaced with

const CtxSet ContextSetCfg::InterDir = ContextSetCfg::addCtxSet
({
  {   6,  13,   5,   4,  25,  48, },
  {   7,   6,   5,   4,  33,  34, },
  { CNU, CNU, CNU, CNU, CNU, CNU, },
  {   0,   0,   1,   4,   0,   0, },
});

Note that the yellow highlighted values above are the CABAC initialization values for the newly added context model 5.
Experimental results
A test was carried out by using the VTM6.0. The CTC (common test conditions) defined in [1] was followed. The summary results are provided in Table 3. Note that the run time may not be accurate.

	
	Random Access Main 10

	
	Over VTM6.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.01%
	-0.04%
	-0.05%
	100%
	92%

	Class A2
	0.01%
	0.00%
	0.00%
	94%
	92%

	Class B
	-0.02%
	0.05%
	-0.04%
	94%
	83%

	Class C
	-0.02%
	0.03%
	-0.09%
	101%
	83%

	Class E
	 
	
	 
	 
	 

	Overall
	-0.01%
	0.02%
	-0.05%
	97%
	86%

	Class D
	-0.05%
	-0.06%
	0.06%
	92%
	79%

	Class F (optional)
	-0.01%
	-0.01%
	-0.01%
	97%
	89%

	
	
	
	
	
	

	
	Low delay B Main10 

	
	Over VTM6.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	 

	Class B
	0.00%
	-0.10%
	-0.15%
	94%
	99%

	Class C
	-0.02%
	-0.01%
	-0.23%
	86%
	82%

	Class E
	-0.07%
	0.01%
	0.38%
	85%
	79%

	Overall
	-0.02%
	-0.05%
	-0.04%
	89%
	88%

	Class D
	-0.08%
	-0.37%
	0.00%
	82%
	63%

	Class F (optional)
	0.04%
	-0.25%
	0.24%
	93%
	78%


Table 3. Experimental results
References 
[1] J. Boyce, K. Suehring, X. Li and V. Seregin, “JVET common test conditions and software reference configurations for SDR video”, JVET-N1010, the 14th JVET meeting, March 2019, Geneva, CH.
[2] B. Bross, J. Chen and S. Liu, “Versatile Video Coding (Draft 6)”, JVET-O2001-vE, the 15th JVET meeting, Gothenburg, SE. 

Patent rights declaration(s)
Broadcom Inc. does not have current or pending patent rights relating to the technology described in this contribution.

Spec text changes

replace
Table 9-82 Assignment of ctxInc to syntax elements with context coded bins

	Syntax element
	binIdx

	
	0
	1
	2
	3
	4
	>=  5

	inter_pred_idc[ x0 ][ y0 ]
	( cbWidth + cbHeight ) > 12 ? 7 − ( ( 1 + 
Log2( cbWidth ) + Log2( cbHeight ) ) >> 1 ) 
 : 4
	4
	na
	na
	na
	na



With
Table 9-82 Assignment of ctxInc to syntax elements with context coded bins 

	Syntax element
	binIdx

	
	0
	1
	2
	3
	4
	>=  5

	inter_pred_idc[ x0 ][ y0 ]
	( cbWidth + cbHeight ) > 12 ? 7 − ( ( 1 + 
Log2( cbWidth ) + Log2( cbHeight ) ) >> 1 ) 
 : 5
	5
	na
	na
	na
	na



 And the following initialization values for the newly added context model (highlighted in yellow) need to be integrated too:

const CtxSet ContextSetCfg::InterDir = ContextSetCfg::addCtxSet
({
  {   6,  13,   5,   4,  25,  48, },
  {   7,   6,   5,   4,  33,  34, },
  { CNU, CNU, CNU, CNU, CNU, CNU, },
  {   0,   0,   1,   4,   0,   0, },
});

	Page: 1	Date Saved: 2019-09-162019-09-12
image2.png




image1.png




