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Abstract

In HM-4.0, the AMVP has to derive two top MVPs, one non-scaled MVP and one scaled MVP, when the left MVP is unavailable. In this contribution, it is proposed to use at most one top MVP as at most one left MVP is allowed. Based on this simplification, the derivation of the scaled top MVP is not required when the non-scaled top MVP is available in the first step. The simulation results reportedly show no bit rate increase caused by this simplification.

1 Introduction
In HM-4.0, to decouple MVP list construction and MVP index parsing, the MVP list size is fixed to N. N is set as 2 in AMVP for Inter mode. As shown in Figure 1, the MVP list for the Inter mode includes two spatial MVPs and one temporal MVP:
1.
Left MVP (derived from A0, A1)

2.
Top MVP (derived from B0, B1, and B2)

3.
Temporal MVP (the first available one from TBR and TCTR) 
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After removing redundant MVPs, if the number of available MVPs is larger than 2, the third MVP is discarded; on the other hand, if the number of the available MVPs is smaller than 2, a zero MVP is added in the MVP list. The derivation process for the left and top MVPs is defined as follows:

Left MVP
1. Check the MVs pointing to the target reference picture from list 0 or list 1 in A0 and A1. The left MVP is defined as the first available MV. A flag, ScaledMVused, is set as false.
2. If the left MVP is unavailable in the previous step, check the MVs pointing to other reference pictures from list 0 or list 1 in A0 and A1. The left MVP is then defined as the first available MV after scaling to the target reference picture. If left MVP is found and scaled, ScaledMVused is set as true.
Top MVP
1. Check the MVs pointing to the target reference picture from list 0 or list 1 in B0, B1, and B2. The top MVP is defined as the first available MV.

2. If the number of available MVPs is smaller than 2 and ScaledMVused is false, continue to check the MVs pointing to other reference pictures from list 0 or list 1 in B0, B1, and B2. The scaled top MVP is defined as the first available MV after scaling to the target reference picture.

The flag ScaledMVused is proposed in the 6th JCT-VC meeting to reduce the maximum number of scaled MVP derivation to one in the derivation of spatial MVPs. The scaled left MVP is derived only when the non-scaled left MVP is unavailable. Therefore, there will be at most one left MVP. However, for the top MVP, whether the scaled top MVP needs to be derived depends on not only the availability of the top MVP but also the availability of the left MVP. Two top MVPs may exist at the same time, where one top MVP is non-scaled and the other top MVP is scaled. When the left MVP is unavailable, even though a top MVP is derived in the first step, it still needs to derive the scaled top MVP.

In this contribution, we proposed to use at most one top MVP as at most one left MVP is allowed. The scaled top MVP is derived only when the top MVP is unavailable in the first step. Therefore, the derivation process of the top MVP can stop as long as a top MVP is derived even if the left MVP is unavailable. The rest of this contribution is organized as follows. The proposed method will be described in Section 2, simulation results will be shown in Section 3, and conclusions will be given in Section 4.
2 Proposed method
In the proposed algorithm, the condition of deriving the scaled top MVP is changed from “If the number of available MVPs is smaller than 2 and ScaledMVused is false” to “If the top predictor is unavailable in the previous step and ScaledMVused is false”. The derivation process for the left and top MVPs is modified as follows:
Left MVP
1. Check the MVs pointing to the target reference picture from list 0 or list 1 in A0 and A1. The left MVP is defined as the first available MV. A flag, ScaledMVused, is set as false.
2. If the left MVP is unavailable in the previous step, check the MVs pointing to other reference pictures from list 0 or list 1 in A0 and A1. The left MVP is then defined as the first available MV after scaling to the target reference picture. If left MVP is found and scaled, ScaledMVused is set as true.

Top MVP 

3. Check the MVs pointing to the target reference picture from list 0 or list 1 in B0, B1, and B2. The top MVP is defined as the first available MV.
4. If the top predictor is unavailable in previous step and ScaledMVused is false, continue to check the MVs pointing to other reference pictures from list 0 or list 1 in B0, B1, and B2. The scaled top MVP is defined as the first available MV after scaling to the target reference picture.

Based on this simplification, the derivation of the scaled top MVP is not required when the non-scaled top MVP is available in the first step.
3 Simulation results

Experiments were conducted according to the common test conditions defined in JCTVC-F900 [1], and the software is based on HM-4.0. The results are shown in Table 1. The bit rates and run times of the simplified AMVP derivation are almost unchanged.
 SHAPE  \* MERGEFORMAT 



4 Conclusions

MediaTek proposed to allow at most one top MVP for Inter mode to simplify the AMVP derivation. Experimental results reportedly show no bit rate increase.
5 Patent rights declaration(s)
MediaTek Inc. may have current or pending patent rights relating to the technology described in this contribution and, conditioned on reciprocity, is prepared to grant licenses under reasonable and non-discriminatory terms as necessary for implementation of the resulting ITU-T Recommendation | ISO/IEC International Standard (per box 2 of the ITU-T/ITU-R/ISO/IEC patent statement and licensing declaration form).
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Table 1.  Results of the simplified AMVP derivation for Inter mode
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Figure 1.  The MVP list for Inter mode (AMVP scheme)
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