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Abstract

This proposal reduces the number of contexts on partition mode for asymmetric partitioning. The number is reduced by 3 contexts. Experimental results reportedly show no BD-rate changes in random access and low-delay test conditions.
1 Introduction 
In the current HEVC (HM5.0), the syntax element, part_mode, specifies the partition mode for a CU. If a CU is identified having an inter prediction mode, a 1st bin is used to specify whether the current CU contains multiple PUs. A 2nd bin indicates the orientation of the partition direction (vertical or horizontal). A 3rd bin is used to signal if the partition mode is asymmetric partition (AMP) or not. If AMP mode is selected, a 4th bin indicates  whether the size of the first partition is one-fourth or three-fourth of the CU size. There are total of four contexts used on the last two bins (3rd and 4th bins) for signalling the type of the AMP modes. 
2 Proposed solution
In the proposed solution, one context is used on the 3rd  bin and bypass mode on the 4th bin. Due to the high encoder complexity of AMP, keeping a context modelling for the 3rd bin is desirable. If an encoder does not have enough power to evaluate all the prediction modes and chooses not to use AMP mode, the coding performance impact can be minimized due to the context on the 3rd bin. 

Based on this proposal, the total number of contexts used for the last two bins is reduced from 4 to 1. Table 4 shows the coding performance of the proposed solution compared to HM5.0 in HE configurations. Table 5-7 show the coding performance of different methods while the encoder disable AMP mode in RDO process. Table 5 show the coding performance of HM5.0. Table 6 show the coding performance of proposed scheme. Table 7 show the coding performance of [2] (3rd and 4th bins are bypass coded).
Table 4. Coding efficiency of proposed solution compared to HM5.0 under common test condition [1]. 
	
	Random Access HE
	Random Access HE-10

	
	Y
	U
	V
	Y
	U
	V

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

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

	Class C
	0.0%
	0.0%
	0.1%
	 
	
	 

	Class D
	0.0%
	-0.1%
	-0.1%
	 
	
	 

	Class E
	 
	
	 
	 
	
	 

	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%
	-0.1%
	0.0%
	 
	 
	 

	Enc Time[%]
	101%
	100%

	Dec Time[%]
	100%
	100%

	
	
	
	
	
	
	

	
	Low delay B HE
	Low delay B HE-10

	
	Y
	U
	V
	Y
	U
	V

	Class A
	 
	 
	 
	 
	 
	 

	Class B
	0.0%
	-0.1%
	0.2%
	 
	
	 

	Class C
	0.0%
	-0.2%
	0.0%
	 
	
	 

	Class D
	0.0%
	-0.3%
	-0.1%
	 
	
	 

	Class E
	0.0%
	0.2%
	0.4%
	 
	
	 

	Overall
	0.0%
	-0.1%
	0.1%
	
	
	 

	 
	0.0%
	-0.1%
	0.1%
	 
	 
	 

	Class F
	-0.1%
	-0.2%
	-0.5%
	 
	 
	 

	Enc Time[%]
	101%
	 

	Dec Time[%]
	100%
	 


Table 5. Coding efficiency of HM5.0 while AMP is disabled at encoder under common test condition [1]. 
	
	Random Access HE
	Random Access HE-10

	
	Y
	U
	V
	Y
	U
	V

	Class A (8bit)
	1.1%
	1.4%
	1.3%
	0.8%
	1.2%
	1.2%

	Class B
	0.8%
	1.0%
	1.0%
	0.8%
	1.1%
	1.1%

	Class C
	1.2%
	1.3%
	1.3%
	 
	
	 

	Class D
	1.1%
	1.1%
	1.2%
	 
	
	 

	Class E
	 
	
	 
	 
	
	 

	Overall
	1.0%
	1.2%
	1.2%
	0.8%
	1.2%
	1.1%

	 
	1.0%
	1.2%
	1.2%
	0.8%
	1.1%
	1.1%

	Class F
	0.7%
	0.8%
	0.8%
	 
	 
	 

	Enc Time[%]
	90%
	90%

	Dec Time[%]
	100%
	100%

	
	
	
	
	
	
	

	
	Low delay B HE
	Low delay B HE-10

	
	Y
	U
	V
	Y
	U
	V

	Class A
	 
	 
	 
	 
	 
	 

	Class B
	1.1%
	1.6%
	1.7%
	 
	
	 

	Class C
	1.3%
	1.5%
	1.7%
	 
	
	 

	Class D
	1.5%
	1.4%
	1.8%
	 
	
	 

	Class E
	2.2%
	1.8%
	2.0%
	 
	
	 

	Overall
	1.4%
	1.6%
	1.8%
	
	
	 

	 
	1.4%
	1.6%
	1.8%
	 
	 
	 

	Class F
	1.2%
	1.5%
	1.4%
	 
	 
	 

	Enc Time[%]
	90%
	 

	Dec Time[%]
	100%
	 


Table 5. Coding efficiency of proposed method while AMP is disabled at encoder under common test condition [1].
	
	Random Access HE
	Random Access HE-10

	
	Y
	U
	V
	Y
	U
	V

	Class A (8bit)
	1.1%
	1.4%
	1.3%
	0.8%
	1.2%
	1.2%

	Class B
	0.8%
	1.1%
	1.0%
	0.8%
	1.1%
	1.1%

	Class C
	1.1%
	1.3%
	1.4%
	 
	
	 

	Class D
	1.0%
	1.0%
	1.1%
	 
	
	 

	Class E
	 
	
	 
	 
	
	 

	Overall
	1.0%
	1.1%
	1.2%
	0.8%
	1.1%
	1.1%

	 
	1.0%
	1.1%
	1.2%
	0.8%
	1.1%
	1.1%

	Class F
	0.7%
	0.9%
	0.8%
	 
	 
	 

	Enc Time[%]
	90%
	90%

	Dec Time[%]
	100%
	100%

	
	
	
	
	
	
	

	
	Low delay B HE
	Low delay B HE-10

	
	Y
	U
	V
	Y
	U
	V

	Class A
	 
	 
	 
	 
	 
	 

	Class B
	1.0%
	1.6%
	2.0%
	 
	
	 

	Class C
	1.2%
	1.3%
	1.6%
	 
	
	 

	Class D
	1.4%
	1.4%
	1.6%
	 
	
	 

	Class E
	2.1%
	2.1%
	2.0%
	 
	
	 

	Overall
	1.4%
	1.6%
	1.8%
	
	
	 

	 
	1.4%
	1.6%
	1.8%
	 
	 
	 

	Class F
	1.0%
	1.0%
	1.0%
	 
	 
	 

	Enc Time[%]
	90%
	 

	Dec Time[%]
	100%
	 


Table 6. Coding efficiency of JCTVC-H0099 while AMP is disabled at encoder under common test condition [1].

	
	Random Access HE
	Random Access HE-10

	
	Y
	U
	V
	Y
	U
	V

	Class A (8bit)
	1.4%
	1.6%
	1.5%
	1.0%
	1.4%
	1.2%

	Class B
	1.0%
	1.2%
	1.2%
	1.0%
	1.2%
	1.2%

	Class C
	1.3%
	1.5%
	1.5%
	 
	
	 

	Class D
	1.2%
	1.0%
	1.2%
	 
	
	 

	Class E
	 
	
	 
	 
	
	 

	Overall
	1.2%
	1.3%
	1.3%
	1.0%
	1.3%
	1.2%

	 
	1.2%
	1.3%
	1.3%
	1.0%
	1.3%
	1.2%

	Class F
	0.8%
	1.0%
	0.9%
	 
	 
	 

	Enc Time[%]
	90%
	90%

	Dec Time[%]
	100%
	100%

	
	
	
	
	
	
	

	
	Low delay B HE
	Low delay B HE-10

	
	Y
	U
	V
	Y
	U
	V

	Class A
	 
	 
	 
	 
	 
	 

	Class B
	1.4%
	2.1%
	2.2%
	 
	
	 

	Class C
	1.6%
	1.7%
	1.9%
	 
	
	 

	Class D
	1.6%
	1.8%
	2.0%
	 
	
	 

	Class E
	2.7%
	2.7%
	2.2%
	 
	
	 

	Overall
	1.7%
	2.0%
	2.1%
	
	
	 

	 
	1.7%
	2.0%
	2.0%
	 
	 
	 

	Class F
	1.3%
	1.5%
	1.2%
	 
	 
	 

	Enc Time[%]
	89%
	 

	Dec Time[%]
	100%
	 


3 Conclusions

The proposed changes in this proposal can effectively reduce the number of contexts by 3 that are used for AMP mode signalling, with no coding performance loss. We recommend such changes to be adopted into HM. 
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