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Abstract

This contribution presents utilizing adaptive motion vector resolution concept using 1D directional filters. The goal of this contribution is to demonstrate the possible coding efficiency gains in interpolation with very low complexity. It also presents a unified design of adaptive motion vector resolution in TMuC, with directional filters.
Introduction 

TMuC software includes adaptive motion vector resolution (AMVRES) technique, where motion vector is allowed to be either in quarter or in one eight resolution. Currently, the AMVRES is not compatible with the directional interpolation filters (interpolation filter in the low complexity configuration) as AMVRES utilizes 2D separable filters to compute the sample values at 1/8 positions.
Directional filters in TMuC are using 1D diagonal filters to compute the fractional sample values.  They are using significantly less number of taps for interpolation. For example, for a 4x4 motion partition the number of 6-tap filters needed for each pixel position is given as in Table 1.
Notation:
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Table 1 Number of 6-tap filters need to obtain a 4x4 motion partition

	Sub-pixel position
	Directional
	Separable

	a,b,c,d,h,l
	16
	16

	e,g,m,o
	16
	52

	f,i,j,k,n
	32*
(j uses a 12-tap non-separable)
	52


Due to its low complexity, directional filters were part of the TENTM design. However, directional filter suffers from coding efficiency at sequences with high frequencies. 

The performance of the directional filters could be improved, without the need to increase the interpolation complexity. This contribution proposes a unification of adaptive MV resolution with the directional interpolation that improves the coding efficiency without increase in decoding complexity (actually the decoding complexity is reduced further as described below).
The design is very similar to AMVRES concept in TMuC with the following differences:

1. The motion vectors are restricted so that they are allowed to point only to positions that are located where they could be interpolated using 1D directional filters (see Figure 1). 
2. The motion vector prediction is always done in quarter pixel. Encoder signals MVD and “one eight pixel refinement bit” to the decoder. If the refinement bit is 0, then MV with quarter-pixel accuracy is used. Otherwise decoder maps the quarter pixel position to one of the one eight pixel positions.
3. The H.264/AVC chroma interpolation filter is used as TEN chroma interpolation filter rounds the chroma motion vectors, which causes a problem for high accuracy motion representation.
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Figure 1. Utilized one eight pixel positions (small filled circles). All one-eight positions are diagonally aligned with integer samples, and could be obtained using a 1D filter.

Since all one eight positions are diagonally aligned with integer pixel samples, they are calculated using single 1D 6-tap filters. This means that the decoding complexity is even further reduced compared to directional filters when this proposal is used. 

Table 2 Number of 6-tap filters need to obtain a 4x4 motion partition

	Sub-pixel position
	Directional
	Separable
	Directional with 1/8

	a,b,c,d,h,l
	16
	16
	16

	e,g,m,o
	16
	52
	16

	f,i,j,k,n
	32
(j uses a 12-tap non-separable)
	52
	16


1 Experimental Results
The full experimental results will be provided as a revision to this contribution.
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