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Abstract

In the current HEVC Test Model (HM2.0), Advanced Motion Vector Prediction (AMVP) method and merge mode are adopted for motion information compression. The index of the motion candidate with the minimum rate-distortion cost is signaled to the decoder. The codeword of the index is determined based on the number of the available motion candidates. In order to successfully parse the slice, full knowledge of all motion predictor candidates is necessary. It is proposed to remove the collocated motion predictor, so independent parsing process can be enabled. This contribution reports a combination of two modifications on the spatial motion predictors to replace the collocated motion predictor with average 0.5% coding performance loss.
1 Introduction

In HM2.0, Advanced Motion Vector Prediction (AMVP) method and merge mode are adopted for motion information compression. In both methods, the index of the motion candidate with the minimum rate-distortion cost is signaled to the decoder after pruning. In AMVP, unary code is used to encode the motion candidate index. The length of the codeword depends on the number of the available motion candidates. In merge mode, the codeword of the index not only depends on the number of the available motion candidates but also on availability of each motion candidate. In order to successfully parse a slice, full knowledge of all motion predictor candidate information is necessary. 
This contribution proposes to remove collocated motion predictor, so independent parsing process can be enabled. By removing the collocated motion predictor, the average coding performance degrades 2.1% under common test conditions [2]. As an alternative, two modifications are applied to spatial motion predictors. The resulting coding performance loss reduces to 0.5%. 
2 Proposed algorithm
2.1 CE9 Test N method:

In CE9 test N, AMVP was modified with considering the neighboring motion vectors with different reference list and reference index [3]. The neighboring motion vectors are scaled to the current reference picture and then used as MVP candidates for current block. The detailed description can be found in JCTVC-E350 [4].

2.2 Extended Motion Vector Prediction for Bi-predictive mode:

In Bi-predictive mode of HM2.0, two motion vectors are coded and sent to indicate the prediction of current block. The extended motion vector prediction for bi-predictive mode uses the decoded motion vector of List 0 as a motion vector candidate of List 1. The detailed description can be found in JCTVC-E343 [5].
3 Experimental results

The experiments are conducted to test the performance when the collocated motion predictors are removed from both AMVP and Merge mode against HM2.0 anchor under the common test conditions [2].
3.1 Removal of collocated motion candidate
Table 1 shows the coding performance loss brought by removing the collocated motion candidates in merge mode and AMVP. The simulation results show 2.1% BD rate loss.
Table 1 Removal of collocated motion predictor
	Configuration
	HM2.0 No temporal Cand
	Complexity

	
	Y
	U
	V
	Encoder
	Decoder

	HE Random Access
	2.3
	1.7
	1.6
	94%
	101%

	LC Random Access
	2.1
	1.4
	1.5
	96%
	100%

	HE Low Delay
	1.7
	1.4
	1.4
	94%
	92%

	LC Low Delay
	2.4
	1.3
	1.4
	98%
	92%


3.2 Proposed method 

Table 2 shows the performance of the proposed combination of JCTVC-E350 [4] and JCTVC-E343 [5]. All results are compared to HM2.0 anchor. As shown in Table 2, the performance loss due to the removal of temporal candidates in AMVP and MERGE is reduced to 0.5%.
Table 2 BD rate saving on top of HM2.0 without collocated motion predictor
	Configuration
	HM2.0 No temporal Cand
+ CE9 Test N [3]
	HM2.0 No temporal Cand
+ CE9 Test N [3]
+ EXT_MVP[4]

	
	Y
	U
	V
	Y
	U
	V

	HE Random Access
	0.6
	0.0
	0.0
	0.4
	-0.2
	-0.2

	LC Random Access
	0.1
	-0.3
	-0.3
	-0.2
	-0.6
	-0.6

	HE Low Delay
	1.0
	1.0
	0.9
	1.0
	1.0
	0.9

	LC Low Delay
	0.8
	0.6
	0.8
	0.7
	0.4
	0.5


Table 2 Encoding/Decoding complexity comparison to HM2.0 anchor

	Configuration
	HM2.0 No temporal Cand
+ CE9 Test N [3]
	HM2.0 No temporal Cand
+ CE9 Test N [3]
+ EXT_MVP[4]

	
	Encoder
	Decoder
	Encoder
	Decoder

	HE Random Access
	92%
	100%
	94%
	102%

	LC Random Access
	95%
	100%
	95%
	102%

	HE Low Delay
	94%
	95%
	93%
	96%

	LC Low Delay
	93%
	98%
	96%
	99%


4 Conclusion

This contribution presents a combination of two tools in coding motion vectors and shows the possibility to replace the collocated motion predictor in merge mode and AMVP in HM2.0. The proposed method combines the method defined in JCTVC-E350 and the extended motion vector prediction method in JCTVC-E343. The simulations show the performance degradation due to the removal of temporal candidates is reduced from 2.1% to 0.5% by using the proposed combination. 
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