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Abstract

The proposed technique in this contribution is aimed to simplify contexts using in coefficients entropy coding, including two parts, coeff_abs_level_greater1_flag and coeff_abs_level_greater2_flag. All tests about this contribution is based on HM4.0. The reduction of the used contexts is reported as -60% (from 60 to 24) for either coeff_abs_level_greater1_flag or coeff_abs_level_greater2_flag. The BD-Rate for the high efficiency intra, random access, low delay and low delay(P) configurations are reported as 0.02%, -0.03% , -0.13% and -0.10% respectively.
1 Introduction
In HM4.0 high efficiency tools, lots of contexts has been used in coefficients entropy coding. The detailed statistics are showed in Table 1, with “one” and “abs” represent coeff_abs_level_greater1_flag and coeff_abs_level_greater2_flag, respectively. After research on these contexts, some of them are found with similar probabilities when using. So they could probably be combined.

Table 1 : Number of used context size for HM4.0 in coefficients coding (high efficiency)
	　
	one
	abs
	all

	intra
	60
	60
	120

	random access
	120
	120
	240

	low delay
	120
	120
	240

	Low delay (P)
	120
	120
	240


2 Proposed Solution
In coefficients entropy coding in HM4.0, a whole set of contexts are used for intra frames only, and for inter frames, another set of contexts of same size are used. To simplify the contexts of coefficients entropy coding, new context assignment are proposed below. According to the different situation when the coding tool chooses contexts, 4 independent context assignments are designed for Intra Luma, Intra Chroma, Inter Luma and Intra Chroma respectively.
coeff_abs_level_greater1_flag
The 30 contexts using for coeff_abs_level_greater1_flag for luma coding (there are another 30 contexts for chroma, and the total number for coeff_abs_level_greater1_flag is 60) can be divided into 6 groups, according to the stats showed by previous blocks, with 5 contexts respectively. After simplification, only 12 contexts have been retained. And these 12 retained contexts, which are not continuous in physical memory in original HM4.0, will be reordered as 0~11, because the other 18 contexts will be directly deleted. Details showed in Table 2~5.
Table 2: Context simplification on coeff_abs_level_greater1_flag for Intra Luma coding
	Original
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	Proposed
	0
	1
	2
	3
	4
	0
	5
	4
	6
	6
	7
	8
	8
	8
	9

	Original
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29

	Proposed
	5
	10
	10
	10
	1
	6
	3
	3
	3
	3
	0
	9
	11
	11
	11


Table 3: Context simplification on coeff_abs_level_greater1_flag for Intra Chroma coding
	Original
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	Proposed
	0
	1
	2
	3
	4
	5
	6
	6
	4
	7
	8
	9
	10
	5
	9

	Original
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29

	Proposed
	3
	1
	1
	1
	1
	4
	11
	3
	3
	11
	9
	7
	4
	7
	7


Table 4: Context simplification on coeff_abs_level_greater1_flag for Inter Luma coding

	Original
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	Proposed
	0
	1
	1
	1
	2
	3
	4
	4
	2
	2
	5
	6
	6
	7
	8

	Original
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29

	Proposed
	2
	9
	9
	9
	10
	8
	2
	2
	1
	1
	0
	7
	11
	11
	8


Table 5: Context simplification on coeff_abs_level_greater1_flag for Inter Chroma coding

	Original
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	Proposed
	0
	1
	2
	3
	4
	5
	4
	4
	4
	6
	7
	8
	9
	0
	10

	Original
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29

	Proposed
	11
	1
	1
	1
	1
	6
	3
	3
	3
	3
	8
	6
	8
	11
	4


coeff_abs_level_greater2_flag
The proposed solution on coeff_abs_level_greater2_flag is quite similar with coeff_abs_level_greater1_flag, with 4 independent context assignment tables as follows.

Table 6: Context simplification on coeff_abs_level_greater1_flag for Intra Luma coding
	Original
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	Proposed
	0
	1
	2
	3
	4
	5
	1
	6
	2
	7
	2
	2
	3
	3
	4

	Original
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29

	Proposed
	8
	9
	10
	11
	6
	0
	10
	5
	11
	6
	1
	6
	6
	6
	2


Table 7: Context simplification on coeff_abs_level_greater1_flag for Intra Chroma coding

	Original
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	Proposed
	0
	1
	2
	3
	4
	5
	1
	6
	2
	7
	8
	6
	2
	9
	4

	Original
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29

	Proposed
	10
	0
	5
	11
	8
	0
	5
	5
	11
	1
	11
	1
	1
	8
	2


Table 8: Context simplification on coeff_abs_level_greater1_flag for Inter Luma coding

	Original
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	Proposed
	0
	1
	2
	3
	4
	5
	1
	6
	7
	4
	6
	2
	7
	3
	4

	Original
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29

	Proposed
	8
	9
	0
	10
	11
	0
	5
	10
	1
	11
	11
	11
	6
	6
	7


Table 9: Context simplification on coeff_abs_level_greater1_flag for Inter Chroma coding

	Original
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	Proposed
	0
	1
	2
	3
	4
	5
	1
	6
	2
	4
	6
	6
	2
	7
	4

	Original
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29

	Proposed
	8
	9
	0
	5
	6
	0
	5
	1
	1
	6
	10
	5
	5
	11
	1


After all, the whole simplification proposal is showed in Table 10 below.

Table 10: Numbers of context simpification for coefficients coding
	　
	one
	abs
	All

	Original
	60
	60
	120

	Proposed
	24
	24
	48

	Reduced
	36
	36
	72

	Reduce Ratio
	60.0%
	60.0%
	60.0%


3 Results

The proposed method’s performance relative to the HM4.0 software. The computing platform is Intel(R) Xeon(R) CPU X5570 @2.93GHz, Microsoft Windows Server 2003 R2 Enterprise x64 Edition Service Pack 2. Table 11 shows the test result of coeff_abs_level_greater1_flag and coeff_abs_level_greater2_flag.
Table 11 : Test result with coeff_abs_level_greater1_flag and coeff_abs_level_greater2_flag
	
	All Intra HE
	All Intra LQ

	
	Y
	U
	V
	Y
	U
	V

	Class A
	0.01%
	-0.06%
	0.01%
	0.02%
	0.00%
	0.01%

	Class B
	0.02%
	0.01%
	0.01%
	0.02%
	0.04%
	0.02%

	Class C
	0.00%
	0.03%
	0.00%
	0.01%
	0.01%
	0.01%

	Class D
	0.01%
	0.04%
	-0.04%
	0.02%
	0.02%
	0.00%

	Class E
	0.02%
	0.00%
	0.00%
	0.00%
	-0.10%
	0.01%

	Overall
	0.02%
	0.00%
	0.00%
	0.01%
	0.00%
	0.01%

	　
	0.02%
	0.00%
	-0.01%
	0.01%
	0.01%
	0.00%

	Enc Time[%]
	91%
	101%

	Dec Time[%]
	92%
	101%

	
	
	
	
	
	
	

	
	Random Access HE
	Random Access LQ

	
	Y
	U
	V
	Y
	U
	V

	Class A
	-0.02%
	-0.01%
	-0.03%
	0.02%
	-0.09%
	-0.04%

	Class B
	-0.06%
	-0.05%
	-0.15%
	0.04%
	-0.08%
	-0.20%

	Class C
	-0.04%
	-0.24%
	-0.22%
	-0.02%
	-0.08%
	-0.07%

	Class D
	-0.02%
	-0.05%
	-0.33%
	0.00%
	-0.02%
	-0.28%

	Class E
	　
	　
	　
	　
	　
	　

	Overall
	-0.04%
	-0.08%
	-0.18%
	0.01%
	-0.07%
	-0.15%

	　
	-0.03%
	-0.09%
	-0.19%
	0.01%
	-0.05%
	-0.15%

	Enc Time[%]
	109%
	101%

	Dec Time[%]
	107%
	100%

	
	
	
	
	
	
	

	
	Low delay B HE
	Low delay B LQ

	
	Y
	U
	V
	Y
	U
	V

	Class A
	　
	　
	　
	　
	　
	　

	Class B
	-0.16%
	-0.29%
	-0.66%
	0.02%
	0.02%
	0.01%

	Class C
	-0.15%
	-0.29%
	-0.58%
	-0.03%
	-0.10%
	-0.06%

	Class D
	-0.07%
	-0.11%
	-0.04%
	-0.02%
	-0.20%
	-0.13%

	Class E
	-0.15%
	0.29%
	0.49%
	-0.03%
	-0.30%
	0.10%

	Overall
	-0.13%
	-0.13%
	-0.27%
	-0.01%
	-0.13%
	-0.02%

	　
	-0.13%
	-0.06%
	-0.21%
	-0.01%
	-0.15%
	-0.07%

	Enc Time[%]
	141%
	101%

	Dec Time[%]
	155%
	99%


4 Text for Working Draft
Derivation process of ctxIdxInc for the syntax element coeff_abs_level_greater1_flag

….

The context index increment ctxIdxInc is derived using the current context set ctxSet and the current context greater2Ctx , slide_type and cIdx as follows.

ctxIdxInc  =  ( ctxSet  *  5 )  +  Min( 4, greater1Ctx )

mapIdx = (slide_type>1?2:0)+( cIdx >1?1:0)
ctxIdxInc = abs_level_greater1_map[mapIdx][ctxIdxInc  ] 
(9‑70)
Derivation process of ctxIdxInc for the syntax element coeff_abs_level_greater2_flag

…

The context index increment ctxIdxInc is derived using the current context set ctxSet and the current context greater2Ctx , slide_type and cIdx as follows.

ctxIdxInc  =  ( ctxSet  *  5 )  +  Min( 4, greater2Ctx )

mapIdx = (slide_type>1?2:0)+(cIdx>1?1:0)
ctxIdxInc = abs_level_greater2_map[mapIdx][ctxIdxInc  ] 
(9‑77)
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