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Abstract
This contribution is related to core experiment 2: flexible motion partitioning. In this contribution, asymmetric motion partition with overlapped block motion compensation is proposed.
1 Introduction 
1.1 Asymmetric motion partition 
The Asymmetric motion partitioning (AMP) was initially proposed in JCTVC-A124[1]. It allowed rectangular shape PU splitting of a block for inter prediction. Figure 1 shows an example of the AMP where a 64x64 block is asymmetrically partitioned into 64x16, 64x48, 16x64, or 48x16 blocks, instead of two 64x32 or 32x64 blocks. The motion partitions shown in the figure correspond to 2NxnU, 2NxnD, nLx2N, and nRx2N, respectively. AMP improves the coding efficiency, since irregular image patterns, which otherwise would be constrained to being represented by a symmetric partition, can now be more efficiently represented without requiring further splitting.
[image: image1.emf]
Figure 1 Example of asymmetric motion partitions for 64x64 blocks
1.2 Residual quadtree transform
The residual quadtree [2] is a recursive representation of the partitioning of a coding unit into transform units. There is only one residual quadtree for both luma and chroma components of each coding unit. The transform unit block that corresponds to the root node of the residual quadtree is identical to the given coding unit block. In the low-complexity case, there are two possible kinds of partitioning of the coding unit. The corresponding residual quadtree is restricted to 2 levels. In the high-efficiency case, the partitioning of a coding unit into transform units is restricted to 3 levels of the residual quadtree.
1.3 Overlapped block motion compensation

It is well-known that overlapped block motion compensation (OBMC) used overlapped blocks in motion compensation to reduce blocking artifact along macroblock boundaries [3]. When a coding unit uses asymmetric motion partition, transform blocks of the residual quadtree transform will cross the partition boundaries if the split of residual quadtree transform stops at the first or the second level. Using OBMC can improve coding efficiency by reducing the high frequency energy along the partition boundaries and result in higher coding efficiency and better visual quality. The overlapped region in the luma component is defined as 2 rows (columns) of pixels on both sides of the horizontal (vertical) partition boundary. For chroma components, the overlapped region is reduced to 1 row (column) of pixels. The weighting factors are (3/4, 1/4) for the pixels which are 1 row (column) apart from the boundary and (7/8, 1/8) for pixels which are 2 row (column) apart from the boundary.
2 Experimental results
The coding efficiency is evaluated in RandomAccess (RA) and LowDelay (LD) configurations for both high efficiency and low complexity (LoCo) cases based on the common conditions defined in JCTVC-C500 [4]. The coding efficiency is measured by using 4 point BD-Rate . The experimental results shown in Table 1 are AMP alone results. Table 2 shows the AMP with OBMC results. 
Table 1: AMP alone results.
	 
	 

Random access

 
	 

Random access LoCo

 

	
	Y BD-rate
	U BD-rate
	V BD-rate
	Y BD-rate
	U BD-rate
	V BD-rate

	Class A
	-0.8 
	-0.8 
	-0.6 
	-0.8 
	-0.7 
	-0.7 

	Class B
	-0.6 
	-0.7 
	-0.6 
	-0.6 
	-0.5 
	-0.7 

	Class C
	-0.7 
	-0.8 
	-0.9 
	-0.7 
	-0.6 
	-0.8 

	Class D
	-0.7 
	-0.6 
	-0.7 
	-0.6 
	-0.8 
	-0.7 

	Class E
	 
	 
	 
	 
	 
	 

	All
	-0.7 
	-0.7 
	-0.7 
	-0.6 
	-0.6 
	-0.7 

	Enc Time[%]
	115%
	120%

	Dec Time[%]
	106%
	107%

	
	
	
	
	
	
	

	 
	Low delay
	Low delay LoCo

	 
	Y BD-rate
	U BD-rate
	V BD-rate
	Y BD-rate
	U BD-rate
	V BD-rate

	Class A
	 
	 
	 
	 
	 
	 

	Class B
	-0.6 
	-0.9 
	-0.9 
	-0.7 
	-0.7 
	-0.7 

	Class C
	-0.7 
	-1.0 
	-1.1 
	-0.6 
	-0.9 
	-0.7 

	Class D
	-0.8 
	-1.7 
	-1.0 
	-0.6 
	-0.8 
	-1.0 

	Class E
	-1.5 
	-1.9 
	-2.3 
	-1.6 
	-1.6 
	-1.7 

	All
	-0.9 
	-1.3 
	-1.2 
	-0.8 
	-0.9 
	-0.9 

	Enc Time[%]
	112%
	116%

	Dec Time[%]
	100%
	104%


Table 2: AMP with OBMC results.
	 
	 

Random access

 
	 

Random access LoCo

 

	
	Y BD-rate
	U BD-rate
	V BD-rate
	Y BD-rate
	U BD-rate
	V BD-rate

	Class A
	-1.1
	-1.6 
	-1.5 
	-1.2
	-1.4 
	-1.3 

	Class B
	-0.8
	-1.0 
	-1.0 
	-0.8
	-0.9 
	-0.9 

	Class C
	-1.1
	-1.4 
	-1.4 
	-1
	-1.2 
	-1.3 

	Class D
	-1.1
	-1.1 
	-1.1 
	-0.8
	-1.0 
	-0.9 

	Class E
	 
	 
	 
	 
	 
	 

	All
	-1
	-1.2 
	-1.2 
	-0.9
	-1.1 
	-1.0 

	Enc Time[%]
	113%
	117%

	Dec Time[%]
	102%
	104%

	
	
	
	
	
	
	

	 
	Low delay
	Low delay LoCo

	 
	Y BD-rate
	U BD-rate
	V BD-rate
	Y BD-rate
	U BD-rate
	V BD-rate

	Class A
	 
	 
	 
	 
	 
	 

	Class B
	-0.9
	-1.4 
	-1.4 
	-0.8 
	-1.1 
	-1.1 

	Class C
	-1.1
	-1.4 
	-1.6 
	-0.8 
	-1.1 
	-1.1 

	Class D
	-1.1
	-2.1 
	-1.4 
	-0.8 
	-1.1 
	-1.1 

	Class E
	-2.1
	-2.7 
	-2.5 
	-1.9 
	-1.8 
	-2.2 

	All
	-1.2
	-1.8 
	-1.6 
	-1.0 
	-1.2 
	-1.3 

	Enc Time[%]
	110%
	113%

	Dec Time[%]
	99%
	100%


Compared to TMuC0.9, in RA case the average bit rate reduction is 1.0%. In RA LoCo case, the average bit rate reduction is 0.9 %. For low delay and low delay LoCo cases, the average bit rate reductions are 1.2 % and 1.0% respectively.
3 Conclusion

In this contribution, AMP with OBMC was proposed. Average gain of coding efficiency against TMuC 0.9 was 1.0% for RA and 1.2% for LD in high efficiency case and 0.9% for RA loco and 1.0% for LD loco. It is recommended to incorporate AMP with OBMC into HEVC.
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