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1 Introduction

This document proposes a new way to generate motion vector predictions. Proposed approach takes into account the reference picture and mode information of the neighboring blocks as well as the segmentation of the macroblock that is being processed. Coding efficiency improvements are shown in the accompanying excel document (q15k34.xls).

2 Approach

Proposed algorithm uses the motion vectors of the same three neighboring blocks as TML-4 to generate motion vector predictions. Improved coding efficiency is achieved by substituting the median prediction by a prediction using a motion vector of a single neighboring block if there is evidence that this can yield better prediction than the median approach. Following assumptions are utilized to decide if the evidence exists:

1. Neighboring blocks using the same reference frame are likely to undergo similar motion.

2. Neighboring blocks in Intra mode don't give good predictions.

3. Segmentation of the macroblock being processed gives indication of possible object boundaries (e.g. if macroblock is divided into a left 8x16 block and a right 8x16 block, the block on the left is likely to get good predictions from left and the one on the right from right).

These assumptions are applied as follows to find the motion vector prediction for a block B:

1. If there is only one neighboring block with the same reference frame as the block B, use the motion vector of this neighbor as prediction (Intra neighbors are naturally considered to have a 'different reference frame' and excluded), else
2. If the macroblock where the block B belongs to has a 'directional segmentation' (16x8, 8x16, 8x4 or 4x8) neighbor whose motion vector is to be used as prediction is defined as in Figure 1 given that the said neighbor has the same reference frame as the block B, else
3. Use the median prediction as defined in TML-4.
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Figure 1: Neighboring blocks to be used in motion vector prediction with directional macroblock segmentations. (Median is used for left 8x4 blocks and upper 4x8 blocks)

3 Simulation results and conclusions

Simulation results are given in document q15k34.xls. In low motion sequences improvements vary between 0.0 and 0.1dB, whereas in high motion sequences gains between 0.2 and 0.4 dB are achieved.

Given the nice additional gains in compression efficiency and the fact that the proposed approach does not increase complexity of either encoder or decoder, we would like to ask Question 15 to consider adding this improvement to the next version of TML.
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