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Abstract
This contribution proposes a unified context configuration map for coding 4x4 and 8x8 transform block types and for coding Luma and Chroma components. The context selection can be determined by simple logic without a use of look-up tables. The total number of the contexts is reduced by 18 versus WD4 but increased by 7 (2 for Luma and 5 for Chroma) versus WD5. The simulation results reportedly show Y BD-rate increases 0.0%, 0.0%, and 0.0% for HE-AI, HE-RA and HE-LDB, respectively, and 0.0%, 0.0%, and 0.0% for LC-AI, LC-RA and LC-LDB, respectively, under the HM common test conditions.
1 Introduction

In the 7th HEVC meeting, a new method [3] was adopted for coding transform coefficient significance maps. Unlike the method employed in previous WD’s as well as in H.264/MPEG-4 AVC, the new method employs different context assignment methods for 4x4 and 8x8 transform blocks. It further uses different context assignment methods for Luma and Chroma components in the 4x4 transform blocks. The three sets of look-up tables were employed for context selection in HM5.0. This method results in a reduction of contexts by 25 for coding 4x4 and 8x8 transform blocks. However, for hardware implementation, it was often argued that context selection logic may typically be more important than quantity of contexts. 

In contrast, our proposed method in [1] employs a unified context configuration map and the same logic can be shared for coding 4x4 and 8x8 transform block types and for coding Luma and Chroma components. This contribution reports the CE11 results for our proposed method to simplify coding significance maps.
2 Proposed method
The proposed method has the coefficients from the highest frequency region share the same context in order to reduce the number of contexts and simplify context selection, as illustrated in Figure 1.
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Figure 1: The proposed set of context configuration maps BR6.

The actual context assignment for the configuration maps in Figure is provided in Figure 2. The context index uiCtx can be easily derived by

  if ( uiLog2BlkSize < 4)

  {

    uiCtx =  uiLog2BlkSize == 2? ( uiPosY << 2 ) + uiPosX : ((uiPosY >> 1) << 2) + (uiPosX >> 1);

    uiCtx = (uiLog2BlkSize == 2? 0 : 11) + (uiCtx < 10 ? (uiCtx == 7? 10 : uiCtx) : (uiCtx == 12? 7 : 10));

  }
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Figure 2: The proposed set of context configuration maps BR6
3 Experimental results
The proposed context modeling method has been implemented using HM-5.0 as software base and experimentally evaluated according to the common test conditions defined in JCTVC-G1200 [2]. In addition, we further provide the simulation results over a high bitrate range using QP = 12, 17, 22, and 27. The experimental results are provided in the included spread sheets and summarized in Tables 1 and 2.
The results listed in Tables 1 and 2 are generated by re-using the initialization parameters provided for the HM4.0 method for coding 4x4 and 8x8 significance maps under high-efficiency configurations only. The new results generated with updated initialization parameters for our proposed CABAC models are provided in Tables 3 and 4.
Table 1: Summary of the BD-rate results according to the common test condition
	
	All Intra HE
	All Intra LC
	All Intra HE-10

	
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V

	Class A (8bit)
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	　
	　
	　

	Class B
	0.0%
	0.1%
	0.1%
	0.1%
	0.0%
	0.0%
	　
	
	　

	Class C
	0.0%
	0.1%
	0.1%
	0.1%
	0.1%
	0.0%
	　
	
	　

	Class D
	0.0%
	0.2%
	0.1%
	0.1%
	0.1%
	0.0%
	　
	
	　

	Class E
	0.0%
	0.1%
	0.2%
	0.0%
	0.0%
	0.0%
	　
	
	　

	Overall
	0.0%
	0.1%
	0.1%
	0.1%
	0.0%
	0.0%
	　
	　
	　

	　
	0.0%
	0.1%
	0.1%
	0.1%
	0.0%
	0.0%
	　
	　
	　

	Class F
	0.0%
	-0.1%
	0.1%
	0.1%
	0.0%
	0.1%
	　
	　
	　

	Enc Time[%]
	99.2%
	101.0%
	　

	Dec Time[%]
	99.7%
	100.8%
	　

	
	
	
	
	
	
	
	
	
	

	
	Random Access HE
	Random Access LC
	Random Access HE-10

	
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V

	Class A (8bit)
	0.0%
	0.1%
	-0.2%
	0.0%
	0.1%
	-0.3%
	0.1%
	0.0%
	0.6%

	Class B
	0.0%
	0.1%
	0.0%
	0.1%
	0.2%
	0.3%
	0.0%
	0.1%
	0.1%

	Class C
	0.0%
	0.0%
	0.3%
	0.1%
	0.2%
	0.2%
	　
	
	　

	Class D
	0.0%
	0.3%
	0.4%
	0.2%
	0.6%
	0.2%
	　
	
	　

	Class E
	　
	
	　
	　
	
	　
	　
	
	　

	Overall
	0.0%
	0.1%
	0.2%
	0.1%
	0.3%
	0.1%
	0.0%
	0.1%
	0.3%

	　
	0.0%
	0.1%
	0.2%
	0.1%
	0.3%
	0.1%
	0.1%
	0.1%
	0.3%

	Class F
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	　
	　
	　

	Enc Time[%]
	100.6%
	100.3%
	99.1%

	Dec Time[%]
	98.8%
	100.2%
	98.8%

	
	
	
	
	
	
	
	
	
	

	
	Low delay B HE
	Low delay B LC
	Low delay B HE-10

	
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V

	Class A
	　
	　
	　
	　
	　
	　
	　
	　
	　

	Class B
	0.0%
	0.4%
	0.7%
	0.1%
	0.3%
	0.5%
	　
	
	　

	Class C
	0.1%
	0.3%
	0.6%
	0.2%
	1.0%
	0.7%
	　
	
	　

	Class D
	0.1%
	0.5%
	0.6%
	0.2%
	1.9%
	0.8%
	　
	
	　

	Class E
	0.1%
	0.2%
	0.0%
	0.0%
	0.4%
	-0.4%
	　
	
	　

	Overall
	0.1%
	0.4%
	0.5%
	0.1%
	0.9%
	0.5%
	
	
	　

	　
	0.1%
	0.4%
	0.5%
	0.1%
	0.8%
	0.4%
	　
	　
	　

	Class F
	-0.1%
	0.0%
	-0.3%
	0.2%
	-0.5%
	0.2%
	　
	　
	　

	Enc Time[%]
	101.4%
	100.6%
	　

	Dec Time[%]
	100.6%
	99.7%
	　

	
	
	
	
	
	
	
	
	
	

	
	Low delay P HE
	Low delay P LC
	Low delay P HE-10

	
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V

	Class A
	　
	　
	　
	　
	　
	　
	　
	　
	　

	Class B
	0.0%
	0.3%
	0.3%
	0.1%
	0.5%
	0.2%
	　
	
	　

	Class C
	0.1%
	0.4%
	0.1%
	0.1%
	0.6%
	0.5%
	　
	
	　

	Class D
	0.1%
	0.9%
	0.6%
	0.1%
	1.2%
	0.6%
	　
	
	　

	Class E
	0.0%
	0.3%
	0.7%
	0.1%
	0.4%
	-0.8%
	　
	
	　

	Overall
	0.1%
	0.5%
	0.4%
	0.1%
	0.7%
	0.2%
	　
	　
	　

	　
	0.1%
	0.5%
	0.4%
	0.1%
	0.6%
	0.3%
	　
	　
	　

	Class F
	-0.1%
	0.1%
	-0.2%
	0.4%
	0.0%
	0.7%
	　
	　
	　

	Enc Time[%]
	100.6%
	100.6%
	　

	Dec Time[%]
	100.2%
	100.2%
	　


Table 2: Summary of the BD-rate results for QP = 12, 17, 22, 27
	
	All Intra HE
	All Intra LC
	All Intra HE-10

	
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V

	Class A (8bit)
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	　
	　
	　

	Class B
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	　
	
	　

	Class C
	0.1%
	0.1%
	0.1%
	0.1%
	0.1%
	0.1%
	　
	
	　

	Class D
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	　
	
	　

	Class E
	0.0%
	0.1%
	0.1%
	0.0%
	0.0%
	0.0%
	　
	
	　

	Overall
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	　
	　
	　

	　
	0.0%
	0.1%
	0.0%
	0.0%
	0.0%
	0.0%
	　
	　
	　

	Class F
	0.0%
	0.0%
	0.0%
	0.1%
	0.1%
	0.1%
	　
	　
	　

	Enc Time[%]
	99%
	97%
	　

	Dec Time[%]
	96%
	98%
	　

	
	
	
	
	
	
	
	
	
	

	
	Random Access HE
	Random Access LC
	Random Access HE-10

	
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V

	Class A (8bit)
	0.0%
	0.1%
	0.0%
	0.0%
	0.1%
	0.0%
	0.0%
	0.1%
	0.1%

	Class B
	0.0%
	0.1%
	0.1%
	0.0%
	0.2%
	0.3%
	0.0%
	0.1%
	0.0%

	Class C
	0.1%
	0.3%
	0.2%
	0.1%
	0.4%
	0.4%
	　
	
	　

	Class D
	0.1%
	0.3%
	0.4%
	0.1%
	0.6%
	0.6%
	　
	
	　

	Class E
	　
	
	　
	　
	
	　
	　
	
	　

	Overall
	0.0%
	0.2%
	0.2%
	0.1%
	0.3%
	0.3%
	0.0%
	0.1%
	0.0%

	　
	0.0%
	0.2%
	0.2%
	0.1%
	0.3%
	0.3%
	0.0%
	0.0%
	0.1%

	Class F
	-0.1%
	0.0%
	0.0%
	0.1%
	0.1%
	0.2%
	　
	　
	　

	Enc Time[%]
	98%
	97%
	101%

	Dec Time[%]
	98%
	97%
	101%

	
	
	
	
	
	
	
	
	
	

	
	Low delay B HE
	Low delay B LC
	Low delay B HE-10

	
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V

	Class A
	　
	　
	　
	　
	　
	　
	　
	　
	　

	Class B
	0.0%
	0.1%
	0.2%
	0.1%
	0.2%
	0.2%
	　
	
	　

	Class C
	0.1%
	0.2%
	0.3%
	0.2%
	0.6%
	0.6%
	　
	
	　

	Class D
	0.1%
	0.5%
	0.5%
	0.1%
	1.0%
	0.9%
	　
	
	　

	Class E
	0.1%
	0.2%
	0.9%
	0.0%
	0.6%
	0.7%
	　
	
	　

	Overall
	0.1%
	0.2%
	0.4%
	0.1%
	0.6%
	0.6%
	
	
	　

	　
	0.1%
	0.3%
	0.4%
	0.1%
	0.6%
	0.6%
	　
	　
	　

	Class F
	0.0%
	0.0%
	0.1%
	0.5%
	0.5%
	0.3%
	　
	　
	　

	Enc Time[%]
	97%
	100%
	　

	Dec Time[%]
	96%
	98%
	　

	
	
	
	
	
	
	
	
	
	

	
	Low delay P HE
	Low delay P LC
	Low delay P HE-10

	
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V

	Class A
	　
	　
	　
	　
	　
	　
	　
	　
	　

	Class B
	0.0%
	0.0%
	0.2%
	0.1%
	0.2%
	0.2%
	　
	
	　

	Class C
	0.1%
	0.2%
	0.3%
	0.2%
	0.6%
	0.4%
	　
	
	　

	Class D
	0.1%
	0.4%
	0.4%
	0.1%
	0.6%
	0.8%
	　
	
	　

	Class E
	0.0%
	0.1%
	1.0%
	0.2%
	0.5%
	0.2%
	　
	
	　

	Overall
	0.1%
	0.2%
	0.4%
	0.1%
	0.4%
	0.4%
	　
	　
	　

	　
	0.1%
	0.2%
	0.4%
	0.1%
	0.4%
	0.4%
	　
	　
	　

	Class F
	-0.1%
	0.0%
	0.1%
	0.4%
	0.2%
	0.2%
	　
	　
	　

	Enc Time[%]
	99%
	98%
	　

	Dec Time[%]
	101%
	98%
	　


Table 3: Summary of the new BD-rate results according to the common test condition
	
	All Intra HE
	All Intra LC
	All Intra HE-10

	
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V

	Class A (8bit)
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	　
	　
	　

	Class B
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	　
	
	　

	Class C
	0.1%
	0.0%
	0.1%
	0.1%
	0.0%
	0.0%
	　
	
	　


	Class D
	0.1%
	0.1%
	0.1%
	0.1%
	0.0%
	0.0%
	　
	
	　

	Class E
	0.0%
	0.1%
	0.1%
	0.0%
	0.0%
	0.0%
	　
	
	　

	Overall
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	　
	　
	　

	　
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	　
	　
	　

	Class F
	0.1%
	0.0%
	0.0%
	0.1%
	0.0%
	0.1%
	　
	　
	　

	Enc Time[%]
	99.7%
	100.1%
	　

	Dec Time[%]
	101.2%
	101.1%
	　

	
	
	
	
	
	
	
	
	
	

	
	Random Access HE
	Random Access LC
	Random Access HE-10

	
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V

	Class A (8bit)
	0.0%
	0.0%
	-0.1%
	0.0%
	0.1%
	-0.1%
	0.1%
	0.2%
	0.4%

	Class B
	0.0%
	0.0%
	0.1%
	0.0%
	0.1%
	0.0%
	0.0%
	0.1%
	0.0%

	Class C
	0.0%
	-0.1%
	0.1%
	0.1%
	0.0%
	0.1%
	　
	
	　

	Class D
	0.0%
	-0.2%
	0.2%
	0.0%
	0.5%
	0.1%
	　
	
	　

	Class E
	　
	
	　
	　
	
	　
	　
	
	　

	Overall
	0.0%
	-0.1%
	0.1%
	0.0%
	0.2%
	0.0%
	0.1%
	0.1%
	0.2%

	　
	0.0%
	-0.1%
	0.1%
	0.0%
	0.2%
	0.0%
	0.1%
	0.1%
	0.2%

	Class F
	0.0%
	0.0%
	0.0%
	0.1%
	0.1%
	0.1%
	　
	　
	　

	Enc Time[%]
	100.4%
	100.5%
	98.2%

	Dec Time[%]
	100.5%
	121.9%
	97.9%

	
	
	
	
	
	
	
	
	
	

	
	Low delay B HE
	Low delay B LC
	Low delay B HE-10

	
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V

	Class A
	　
	　
	　
	　
	　
	　
	　
	　
	　

	Class B
	0.0%
	0.2%
	0.3%
	0.1%
	-0.1%
	0.5%
	　
	
	　

	Class C
	0.1%
	-0.1%
	0.2%
	0.1%
	0.1%
	0.2%
	　
	
	　

	Class D
	0.1%
	0.0%
	0.4%
	0.0%
	0.6%
	0.4%
	　
	
	　

	Class E
	0.0%
	-0.3%
	-0.7%
	-0.1%
	-1.5%
	-0.1%
	　
	
	　

	Overall
	0.0%
	0.0%
	0.1%
	0.0%
	-0.1%
	0.3%
	
	
	　

	　
	0.0%
	0.0%
	0.1%
	0.0%
	-0.1%
	0.2%
	　
	　
	　

	Class F
	0.0%
	-0.5%
	0.0%
	0.3%
	-1.1%
	-0.3%
	　
	　
	　

	Enc Time[%]
	101.5%
	101.3%
	　

	Dec Time[%]
	101.4%
	101.0%
	　

	
	
	
	
	
	
	
	
	
	

	
	Low delay P HE
	Low delay P LC
	Low delay P HE-10

	
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V

	Class A
	　
	　
	　
	　
	　
	　
	　
	　
	　

	Class B
	0.0%
	-0.1%
	-0.3%
	0.0%
	0.0%
	-0.4%
	　
	
	　

	Class C
	0.1%
	0.1%
	-0.1%
	0.1%
	-0.2%
	-0.1%
	　
	
	　

	Class D
	0.1%
	-0.4%
	-0.8%
	0.0%
	0.0%
	-0.5%
	　
	
	　

	Class E
	0.0%
	0.2%
	-0.5%
	0.0%
	-1.4%
	-0.8%
	　
	
	　

	Overall
	0.0%
	-0.1%
	-0.4%
	0.0%
	-0.3%
	-0.4%
	　
	　
	　

	　
	0.0%
	-0.1%
	-0.4%
	0.0%
	-0.3%
	-0.4%
	　
	　
	　

	Class F
	0.1%
	0.3%
	0.3%
	0.4%
	-0.3%
	0.7%
	　
	　
	　

	Enc Time[%]
	97.2%
	100.9%
	　

	Dec Time[%]
	98.7%
	100.6%
	　


Table 4: Summary of the new BD-rate results for QP = 12, 17, 22, 27
	
	All Intra HE
	All Intra LC
	All Intra HE-10

	
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V

	Class A (8bit)
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	　
	　
	　

	Class B
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	　
	
	　

	Class C
	0.1%
	0.1%
	0.1%
	0.1%
	0.1%
	0.1%
	　
	
	　

	Class D
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	　
	
	　

	Class E
	0.0%
	0.1%
	0.1%
	0.0%
	0.0%
	0.0%
	　
	
	　

	Overall
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	　
	　
	　

	　
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	0.0%
	　
	　
	　

	Class F
	0.0%
	0.0%
	0.0%
	0.1%
	0.0%
	0.1%
	　
	　
	　

	Enc Time[%]
	99.6%
	96.8%
	　

	Dec Time[%]
	95.9%
	97.3%
	　

	
	
	
	
	
	
	
	
	
	

	
	Random Access HE
	Random Access LC
	Random Access HE-10

	
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V

	Class A (8bit)
	0.0%
	0.1%
	0.0%
	0.0%
	0.0%
	0.1%
	0.0%
	0.1%
	0.0%

	Class B
	0.0%
	0.0%
	0.1%
	0.0%
	0.1%
	0.2%
	0.0%
	0.0%
	0.0%

	Class C
	0.1%
	0.2%
	0.2%
	0.1%
	0.2%
	0.2%
	　
	
	　

	Class D
	0.1%
	0.1%
	0.2%
	0.1%
	0.3%
	0.3%
	　
	
	　

	Class E
	　
	
	　
	　
	
	　
	　
	
	　

	Overall
	0.1%
	0.1%
	0.1%
	0.1%
	0.2%
	0.2%
	0.0%
	0.1%
	0.0%

	　
	0.1%
	0.1%
	0.1%
	0.1%
	0.2%
	0.2%
	0.0%
	0.1%
	0.0%

	Class F
	-0.1%
	0.1%
	0.0%
	0.1%
	0.1%
	0.1%
	　
	　
	　

	Enc Time[%]
	97.6%
	97.7%
	100.2%

	Dec Time[%]
	97.2%
	96.9%
	100.5%

	
	
	
	
	
	
	
	
	
	

	
	Low delay B HE
	Low delay B LC
	Low delay B HE-10

	
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V

	Class A
	　
	　
	　
	　
	　
	　
	　
	　
	　

	Class B
	0.0%
	0.1%
	0.1%
	0.1%
	0.1%
	0.2%
	　
	
	　

	Class C
	0.1%
	0.1%
	0.2%
	0.1%
	0.3%
	0.3%
	　
	
	　

	Class D
	0.1%
	0.2%
	0.3%
	0.1%
	0.4%
	0.4%
	　
	
	　

	Class E
	0.1%
	-0.3%
	0.2%
	0.0%
	-0.8%
	0.1%
	　
	
	　

	Overall
	0.1%
	0.0%
	0.2%
	0.1%
	0.1%
	0.2%
	
	
	　

	　
	0.1%
	0.0%
	0.2%
	0.1%
	0.1%
	0.2%
	　
	　
	　

	Class F
	0.0%
	-0.3%
	0.0%
	0.4%
	0.4%
	0.0%
	　
	　
	　

	Enc Time[%]
	97.5%
	99.2%
	　

	Dec Time[%]
	96.3%
	96.8%
	　

	
	
	
	
	
	
	
	
	
	

	
	Low delay P HE
	Low delay P LC
	Low delay P HE-10

	
	Y
	U
	V
	Y
	U
	V
	Y
	U
	V

	Class A
	　
	　
	　
	　
	　
	　
	　
	　
	　

	Class B
	0.0%
	0.0%
	0.0%
	0.1%
	0.0%
	-0.1%
	　
	
	　

	Class C
	0.1%
	0.1%
	0.1%
	0.2%
	0.1%
	0.1%
	　
	
	　

	Class D
	0.1%
	-0.2%
	-0.2%
	0.1%
	-0.2%
	0.1%
	　
	
	　

	Class E
	0.1%
	-0.6%
	0.4%
	0.0%
	-0.9%
	-0.8%
	　
	
	　

	Overall
	0.1%
	-0.1%
	0.1%
	0.1%
	-0.2%
	-0.1%
	　
	　
	　

	　
	0.1%
	-0.2%
	0.1%
	0.1%
	-0.2%
	-0.1%
	　
	　
	　

	Class F
	-0.1%
	-0.1%
	0.1%
	0.3%
	0.0%
	0.1%
	　
	　
	　

	Enc Time[%]
	99.9%
	101.8%
	　

	Dec Time[%]
	99.5%
	100.2%
	　


4 Conclusion

This contribution proposes a unified context configuration map for coding significance maps in 4x4 and 8x8 transform blocks. The proposed method only involves simple logic for context selection without any use of look-up tables. It simplifies the coding process with almost no efficiency loss experimentally. We recommend adopting the proposal into HEVC WD6.
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