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Abstract

This contribution presents a coding method to signal the resolution of the motion vector difference. The motion accuracy of the motion vector difference can be adaptively selected to be 1/4th pel or 1/8th pel and signaled via a motion resolution flag. A joint coding of motion resolution flag and motion vector difference are also proposed. Simulation results show an average 0.4 % BD-rate saving on the high efficiency configurations and an average 0.6 % BD-rate saving on the low complexity configurations.
1 Introduction

In [1], an adaptive motion vector resolution method was proposed and further investigation was encouraged. In [1], the motion accuracy can be adaptively selected to be 1/4th pixel or 1/8th pixel for each motion vector. The choice of motion vector resolution is signaled to the decoder. A syntax element, named motion vector resolution flag (mvres_flag), is designed for this purpose. 
In this contribution, it is proposed to signal the motion resolution of the motion vector difference. This contribution contains the descriptions and the experiment results of the proposed method.  

2 Proposed Algorithm

In this proposal, the motion accuracy can be adaptively selected to be 1/4th pel or 1/8th pel for each motion vector difference (mvd) and signaled via a motion resolution flag. A threshold is selected with respect to each reference frame to restrict the amplitude of 1/8th pel mvd and signaled in the slice header. In the current design, the threshold can be 0, 1, or 2. If the mvd is greater than the selected threshold, the motion resolution flag is always set to true. Otherwise, the flag can be either 1 (1/4th pel) or 0 (1/8th pel). 
Let abs_mvd_x and abs_mvd_y represents the absolute value of the motion vector difference mvd_x and mvd_y. In the current HM3.0, mvd_x and mvd_y are coded separately as shown in Figure 1. In the proposed method motion resolution flag, mvd_x and mvd_y are coded jointly as shown in Figure 2. 
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Figure 1. The motion vector difference signaling in HM3.0
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Figure 2. The motion resolution flag and motion vector difference signaling in the proposed method

In Figure 2, abs_mvd_equal_2 is defined in Table 1 and a unary binerization is used for signaling.  

Table 1 abs_mvd_equal_2
	abs_mvd_equal_2
	abs_mvd_x
	abs_mvd_y

	0
	1
	1

	1
	1
	2

	2
	2
	1


In VLC, the motion resolution flag, mvd_x==0 flag and mvd_y==0 flag are jointly coded with the code table given by Table 2.

Table 2 code table for motion resolution flag, mvd_x==0 flag and mvd_y==0 flag

	mvd_x==0
	mvd_y==0
	motion resolution flag
	codeword

	true
	true
	x
	00

	true
	false
	1
	101

	true
	false
	0
	1110

	false
	true
	1
	100

	false
	true
	0
	110

	false
	false
	0
	1111

	false
	false
	1
	01


3 Experimental results

The proposed method is implemented on HM 3.0 and simulated under the common test conditions [2]. The performance is compared to HM3.0 anchor in terms of Bjøntegaard Delta (BD) Bit Rate. Table 3.1 summarizes the experimental results.  

	 
	Random Access HE
	Random Access LC

	
	Y
	U
	V
	Y
	U
	V

	Class A
	0.0 
	-0.3 
	0.0 
	0.0 
	-0.4 
	-0.1 

	Class B
	-0.3 
	-0.3 
	-0.4 
	-0.3 
	-0.2 
	-0.2 

	Class C
	-0.5 
	-0.4 
	-0.3 
	-0.6 
	-0.7 
	-0.7 

	Class D
	-0.9 
	-0.7 
	-1.0 
	-1.3 
	-0.9 
	-1.0 

	Class E
	 
	 
	 
	 
	 
	 

	Overall
	-0.4 
	-0.4 
	-0.4 
	-0.6 
	-0.6 
	-0.5 

	Enc Time[%]
	110%
	116%

	Dec Time[%]
	101%
	102%

	
	
	
	
	
	
	

	 
	Low delay B HE
	Low delay B LC

	 
	Y
	U
	V
	Y
	U
	V

	Class A
	 
	 
	 
	 
	 
	 

	Class B
	-0.1 
	0.1 
	-0.1 
	-0.1 
	-0.4 
	-0.4 

	Class C
	-0.6 
	-0.6 
	-0.6 
	-0.8 
	-0.4 
	-0.5 

	Class D
	-1.2 
	-1.4 
	-1.7 
	-1.8 
	0.9 
	2.2 

	Class E
	0.4 
	-0.4 
	-0.8 
	0.7 
	1.1 
	0.5 

	Overall
	-0.4 
	-0.5 
	-0.8 
	-0.6 
	0.2 
	0.4 

	Enc Time[%]
	110%
	117%

	Dec Time[%]
	101%
	103%


Table 3.1, BD-rate saving of the proposed algorithm relative to HM3.0

4 Conclusions

This contribution proposed a coding method for the resolution of the motion vector difference. The simulation results show the average performance gain of 0.4% to 0.6% in the tested configurations.
5 Patent rights declaration(s)
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