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Abstract

This contribution proposes a unified motion vector predictor selection method for Merge mode and AMVP. This method aligns the motion vector predictor selection procedure by searching four fixed neighboring blocks. The method defines the neighboring blocks based on the partition shape and partition index. The simulation result shows the performance drop of 0.28% (RA_HE, RA_LC, LD_HE, and LD_LC average) in BD rate saving with 10% encoding complexity reduction. Combined with JCTVC-E343, the simulation result shows the performance gain of 0.1% (RA_HE, RA_LC, LD_HE, and LD_LC average) in BD rate saving with 10% encoding complexity reduction.  
1 Introduction

In the current HEVC Test Model (HM 2.0), two different motion information prediction schemes exist. In AMVP [1] inter and skip modes use motion vectors from the neighboring prediction units (PUs) as motion vector predictors (MVPs). AMVP’s search process for motion vector predictors is illustrated in Figure 1. The process starts by checking candidates from right to left, bottom to top and temporally collocated neighboring blocks. In each search direction (right to left and bottom to top), it stops when a neighboring block with a matching reference list and a reference index [2] or until the end block along the search direction. Another motion information prediction scheme is merge mode. Merge mode infers the inter prediction direction and reference frame index from the neighboring blocks and uses their motion vectors as MVPs. Four spatial and one temporal neighboring blocks are defined as merge candidates, as shown in Figure 2. In this contribution, we propose a unified motion vector selection method for both merge and AMVP modes by checking four neighboring blocks’ motion information. 
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Figure 1 Search directions and range for left and top predictor
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Figure 2 Neighboring blocks checked by merge mode

2 Proposed algorithm
The proposed method uses four neighboring blocks’ motion information for both merge and AMVP modes. A subset of motion information is formed by selecting several blocks based on the prediction partition shape and partition index from the neighboring blocks. Figure 3 shows the selected neighboring blocks to get the motion information for different prediction partitions and indices. The hatched block is the current coding PU. The grey blocks are the neighboring blocks that will be checked by both merge and AMVP modes in this proposal . The grey blocks centered in the hatched block indicate the collocated temporal candidates.
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Figure 3 Neighboring blocks checked by proposed method, the hatched block is the prediction unit considered, the center block in each PU indicate the temporal candidate

A merge mode PU inherits inter prediction direction (forward, backward, or bi prediction), reference index, and motion vector from the selected neighboring blocks. In AMVP mode, if the selected neighboring block’s reference list or reference index does not match with the current coding block’s reference list or reference index, the motion vector of the selected neighboring block is scaled based on the POC distance, as shown in Figure 4. In Figure 4, mv1 and mv2 are the two neighboring motion vectors that point to different reference frames from the current picture. Before using mv1 and mv2 as motion vector predictor candidates, they are scaled to mv1_s and mv2_s based on the POC distance and are used as motion vector predictor candidates for the current coding block in AMVP. In this scheme, no search shown in Figure 2 is conducted so complexity is reduced.
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Figure 4 An example of motion vector scaling based on POC distance

3 Experimental results
The proposed method is implemented on HM 2.0 software and simulated under the common test conditions[3]. The performance is compared to HM2.0 anchor in terms of Bjøntegaard Delta (BD) Bit Rate. Table 1 summarizes the experimental results.
Table 1 Proposed method comparing to HM2.0 anchor
	Configuration
	BD rate saving (%)
	Complexity

	
	Y
	U
	V
	Encoder
	Decoder

	HE Random Access
	0.4
	0.2
	0.3
	91%
	101%

	LC Random Access
	0.0
	-0.1
	0.0
	91%
	100%

	HE Low Delay
	0.3
	0.4
	0.4
	90%
	98%

	LC Low Delay
	0.4
	0.2
	0.5
	90%
	96%


The proposed method can also work with the extended motion vector prediction method proposed in JCTVC-E343 [4]. Table 2 summarizes the experimental results that the proposed method works with the extended motion vector prediction method. It shows there is no loss by averaging all four coding configurations, with around 10% encoder complexity reduction.
Table 2 Proposed method works with extended motion vector prediction method in JCTVC-E343
	Configuration
	BD rate saving (%)
	Complexity

	
	Y
	U
	V
	Encoder
	Decoder

	HE Random Access
	0.0
	-0.2
	-0.2
	90%
	99%

	LC Random Access
	-0.5
	-0.6
	-0.5
	91%
	98%

	HE Low Delay
	0.1
	0.3
	0.3
	91%
	98%

	LC Low Delay
	0.2
	0.1
	0.1
	90%
	96%


4 Conclusion

In this contribution, a unified scheme for selecting motion vector predictor candidates for both AMVP and Merge mode is proposed. The proposed method get the motion information from the neighboring blocks based on the partition shape and PU index. The simulation result shows 0.1% performance gain (RA_HE, RA_LC, LD_HE, and LD_LC average) in BD rate with 10% encoding complexity reduction. We propose to adopt the unified motion vector predictor selection method and the extended motion vector prediction method into HM.
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