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Abstract

This contribution presents an extended motion vector prediction method for bi-predictive mode. In the current HEVC Test Model (HM2.0), Advanced Motion Vector Prediction (AMVP) method is adopted to predict the motion vector. In bi-predictive mode of HM2.0, the motion vector predictor candidate sets of each reference picture lists (list 0 and list 1) are independently built. In this contribution, the decoded motion vector of list 0 is scaled according to the POC distance. The scaled motion vector of list 0 can be used as a motion vector predictor of list 1 based on the local motion smoothness constraint. This contribution reports 0.7% and 0.6% bit rate reduction under random access high efficiency and random access low complexity coding configurations, respectively. It also reports no encoding and decoding complexity increase in terms of run time.

1 Introduction

In the current HEVC Test Model (HM 2.0), AMVP is adopted as a method for motion vector prediction [1]. In Bi-predictive mode, a motion vector predictor (MVP) candidate set is built for each reference list. Two mvpIdx may be transmitted in bitstream to indicate the selected motion vector predictor for each list. However, the two MVP candidate sets are built independently.

In most video content, motion field usually shows locally smooth characteristics, which means the objects or scene transit smoothly. In this case, local motion can be formulated by linear model. Being inspired by this observation, an extended motion vector prediction method is proposed in this contribution for bi-predictive mode of HM2.0. The proposed method can be applied to AMVP in order to further improve the performance of AMVP.
In section 2, the extended motion vector prediction method is elaborated. Simulations results are shown in section 3. The conclusion is drawn in section 4.
2 Proposed algorithm
In Bi-predictive mode of HM2.0, two motion vectors are sent to indicate the prediction of current block. In AMVP, each motion vector will be predicted by a predictor (MVP), which is selected from a MVP candidate set of the corresponding list. Usually, the MVP candidate set of a list is independently constructed without considering the motion information from the other list. 
The proposed extended motion vector prediction method works in a different way. The MVP candidate set of List 0 is constructed without modification. Once the motion vector of List0 is decoded, it can be processed and used as MVP candidate of the List1. Figure 1 shows an example of the proposed method works in Bi-predictive mode in hierarchical B coding configuration. As shown in Figure 1, the motion vectors of List0 and List1 are denoted by mv0 and mv1, respectively; the current coding block is located at frame 4 (POC=4). First, mv0 is decoded. Then, mv0 is scaled to the List 1 reference frame based on POC distance of the reference frame. The scaled mv0 (red arrow in Figure 1) is then inserted into the MVP candidate set as an extra candidate for mv1. 
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Figure 1 Example of extended motion vector prediction method in bi-predictive mode
3 Experimental results
3.1 Proposed method applied to AMVP in HM2.0
The proposed method is implemented on HM 2.0 software and simulated under the common test conditions. The performance is compared to HM2.0 anchor in terms of Bjøntegaard Delta (BD) Bit Rate [2]. Table 1 summarizes the experimental results.
Table 1 Proposed method applied to AMVP in HM2.0

	Configuration
	BD rate saving (%)
	Complexity

	
	Y
	U
	V
	Encoder
	Decoder

	HE Random Access
	-0.7
	-0.6
	-0.6
	101%
	98%

	LC Random Access
	-0.6
	-0.6
	-0.5
	101%
	100%

	HE Low Delay
	0.0
	0.1
	0.1
	101%
	92%

	LC Low Delay
	-0.1
	-0.2
	-0.1
	100%
	96%


3.2 Proposed method applied to modified AMVP by CE9 test N
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 may be scaled to form a MVP candidate of current block. 
The proposed extended motion vector prediction method is also implemented on top of this modified AMVP scheme. Simulation results are summarized in Table 2. All results are compared to HM2.0 anchor in terms of Bjøntegaard Delta (BD) Bit Rate [2]. The encoding and decoding time ratio to HM2.0 anchor is reported in Table 3
Table 2 Proposed method applied to modified AMVP
	Configuration
	CE9 test N [3]
	CE9 test N + Proposed method
(EXT_MVP)

	
	Y
	U
	V
	Y
	U
	V

	HE Random Access
	-0.5
	-0.6
	-0.7
	-1.1
	-1.1
	-1.1

	LC Random Access
	-0.7
	-0.7
	-0.7
	-1.2
	-1.1
	-1.1

	HE Low Delay
	-0.1
	0.1
	0.0
	-0.1
	0.1
	0.1

	LC Low Delay
	-0.1
	0.0
	0.1
	-0.1
	0.1
	0.1


Table 3 Encoding/Decoding complexity comparison to HM2.0 anchor
	Configuration
	CE9 test N [3]
	CE9 test N + Proposed method

(EXT_MVP)

	
	Encoder
	Decoder
	Encoder
	Decoder

	HE Random Access
	104%
	101%
	105%
	101%

	LC Random Access
	104%
	102%
	105%
	102%

	HE Low Delay
	105%
	101%
	104%
	94%

	LC Low Delay
	107%
	102%
	106%
	100%


4 Conclusion

In this contribution, an extended motion vector prediction method is proposed. The proposed method exploits the local motion field smoothness constraint to correlate the motion vector candidate sets of two reference lists. The proposed method produces 0.7% and 0.6% BD bit rate reduction under RAHE and RALC coding configurations respectively without significant encoder/decoder complexity change. We propose to adopt the extended motion vector prediction method into HM.
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