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Abstract

The document presents an alternative way of combining JCTVC-D273 and JCTVC-D164, both of which were adopted into HM2.0. The alternative method unifies the two contributions as follows: 1) move the temporal co-located MVP to the first place of the MVP list (JCTVC-D164), and 2) if the motion vector to be referred as co-located partition information is not available in one direction (e.g. L0 or L1), the motion vector of the other direction (e.g. L1 or L0, if it is available) is used to derive temporal motion vector predictor (JCTVC-D273). Compared to the current method enabled in the HM2.0 software which is JCTVC-D164 based, the alternative method has lower complexity and is slightly more efficient (e.g. 0.1% in HE-LD). It is therefore recommended to conduct further study on the unification of JCTVC-D273 and JCTVC-D164 in the HEVC reference software under the consideration of motion vector compression proposals. 

. 
1 Introduction
In HM2.0 document JCTVC-D273 and JCTVC-D164 are adopted into the HM2.0. Both documents modify the calculation of temporal motion vector predictor for skip, motion vector coding and merge mode. It has been discovered the current way of combined solution of JCTVC-D273 and JCTVC-D164 in common test conditions could be unnecessarily complicated, the document reports the test results of an alternative way of combing JCTVC-D273 and JCTVC-D164.
2 Algorithm description
JCTVC-D273 [2] modifies the co-located temporal MVP calculation as follows: if the motion vector to be referred as co-located partition information is not available in one direction (e.g. L0 or L1), the motion vector of the other direction (e.g. L1 or L0, if it is available) is used to derive temporal motion vector predictor.
JCTVC-D164 [3] has three parts:

1. move the temporal co-located MVP to the first place of the MVP list

2. select the co-located partition from centre location of the current PU instead of the upper-left corner location

3. In addition, once the collocated motion information has been found, if there is more than one vector present for collocated partition with bi-predicted mode, the collocated vector chosen is one that ‘crosses’ the current frame. If both vectors cross the current frame, or both don’t cross, the shortest (in terms of reference distance) is taken

The current HM2.0 software has basically implemented JCTVC-D164, the JCTVC-D273 is largely disabled though it is integrated into the HM2.0 software.
3 Test Settings and Conditions

The following alternative combination of  JCTVC-D273 and JCTVC-D164 is tested:
1. move the temporal co-located MVP to the first place of the MVP list (JCTVC-D164)
2. if the motion vector to be referred as co-located partition information is not available in one direction (e.g. L0 or L1), the motion vector of the other direction (e.g. L1 or L0, if it is available) is used to derive temporal motion vector predictor. (JCTVC-D273)
The simulations of this document have used HM2.0 software, the simulation platform is LSF equipped with Intel(R) Xeon(R) CPU X5570@2.93GHz 64 bits Linux machines, the common test conditions and reference configurations specified in [1] are followed.
4 Experimental Results

The testing results are provided in Table 1. Slight gain is seen in the low delay configurations by using the alternative method.

	 
	 

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
	0.0 
	0.2 
	0.0 
	0.0 
	-0.1 
	-0.1 

	Class B
	0.0 
	0.0 
	0.1 
	0.0 
	0.1 
	0.1 

	Class C
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	Class D
	0.0 
	0.0 
	0.1 
	0.0 
	-0.1 
	-0.1 

	Class E
	 
	 
	 
	 
	 
	 

	All
	0.0 
	0.1 
	0.1 
	0.0 
	0.0 
	0.0 

	Enc Time[%]
	101%
	98%

	Dec Time[%]
	100%
	93%

	 
	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
	-0.1 
	0.1 
	0.1 
	0.0 
	-0.2 
	0.2 

	Class C
	0.0 
	0.1 
	0.0 
	-0.1 
	-0.1 
	-0.2 

	Class D
	-0.2 
	-0.1 
	-0.3 
	-0.1 
	0.0 
	-0.1 

	Class E
	-0.1 
	-0.2 
	0.2 
	0.0 
	-0.2 
	-0.1 

	All
	-0.1 
	0.0 
	0.0 
	0.0 
	-0.1 
	0.0 

	Enc Time[%]
	101%
	99%

	Dec Time[%]
	102%
	96%


Table 1:  Coding efficiency comparison of alternative combination of JCTVC-D273 and JCTVC-D164 with HM2.0 anchor
5 Conclusions 
The document presents an alternative way of combining JCTVC-D273 and JCTVC-D164, the alternative method is simpler and slightly more efficient. The inefficiency of DM164 PU central position based temporal co-located motion vector derivation might be caused by the current motion vector compression algorithm which simply picks the upper-left corner 4x4 vector in a 16x16 area. Also, the benefit of JCTVC-D164 step 3 (i.e. check whether the temporal vector “crosses” current frame and compute shortest picture distance) is unclear. It is therefore recommended to conduct further study on the unification of JCTVC-D273 and JCTVC-D164 under the consideration of the motion vector compression proposals.
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