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Abstract

In the current HEVC Test Model, there are several ways of coding an inter CU that does not encode motion vector differences. This proposal presents a coding scheme that aims to simplify the Merge/Skip/Direct mechanisms within the current design. Despite a simpler design that results in a 13-27% encoding time decrease, the proposed scheme demonstrates better coding performance compared to the reference for most test cases.
Introduction
The HEVC Test Model [1] currently includes several ways of coding an inter CU that does not encode any motion vector differences. Using the Merge, Skip or Direct modes, different ways of deriving the inferred motion information can be signaled.
When the Merge mode [2] is used, the CU that is being coded has the option of copying the motion information of either the top or the left CU. Information copied includes the prediction direction, reference frames indices and motion vectors.
For the Skip mode [1], motion vectors are obtained in the same way that motion vector predictors are derived for an inter mode, i.e., with adaptive motion vector prediction (AMVP). There can be a maximum of five motion vector predictor candidates: Left, Top, Corner, Median and Co-located. When the Skip mode is signaled, no transform coefficients are decoded and bi-directional prediction is always used when possible. The Direct mode derives the motion vectors in the same way but differs from the Skip mode as transform coefficients could be coded and the prediction directions are signaled, giving the CU the options of forward, backward or bi-prediction. Details on the three modes are summarized in Table 1.
Table 1. Summary of Merge/Skip/Direct modes

	Mode
	Pred Dirn
	MVP Idx
	MVD
	Ref Idx
	Residue

	Skip
	Bi-pred
	AMVP
	0
	0
	none

	Direct
	L0, L1, Bi-pred
	AMVP
	0
	0
	cbf flag

	Merge
	copied
	Left/Top
	0
	copied
	cbf flag


1 Proposed Approach

The aim of this proposal is the simplification of the Merge/Skip/Direct mechanism in the current design. Fig. 1 shows the coding scheme of an inter CU in the current design; Merge, Skip and Direct modes are all supported. If the Skip or Direct mode is signaled, the motion vector can be selected from a maximum of five candidates.


 





Figure 1. Inter-coding scheme in current design
Fig. 2 shows the coding scheme of an inter CU in the proposed simplified design. A “Temporal Merge” mode is introduced and takes the place of the Skip mode in the original scheme. The prediction mechanism of the proposed Temporal Merge mode is identical to that of the co-located predictor in AMVP scheme. Bi-directional prediction (whenever possible) is done on the reference frames with reference indices zero and the motion vectors are copied from the co-located CUs. When the temporal distance between the co-located CU and its reference frame is different from the temporal distance between the current CU and its reference frame, motion vector scaling on the derived motion vector assuming constant translational motion is done. The flag that signals the Temporal Merge Mode is decoded only when the co-located CU is available and non-intra.


Figure 2. Inter-coding scheme in proposed design

Like the Skip mode, no coefficient is decoded when the Temporal Merge mode is used. In the proposed design, the Direct mode is removed, leaving behind the original (spatial) Merge modes and the proposed Temporal Merge mode. Details on the modes within the proposed design are summarized in Table 2.
Table 2. Summary of Merge modes in proposed design
	Mode
	Pred Dirn
	MVP Idx
	MVD
	Ref Idx
	Residue

	Merge (spatial)
	copied
	Left/Top
	0
	copied
	cbf flag

	Merge (temporal)
	Bi-pred
	co-located
	0
	0
	none


2 Simulation Results

The proposed design for the inter CU was implemented in the current HEVC Test Model 1 (HM1) reference software, TMuC v0.9 [1].

In the experiments, both low-delay and random access configuration are used, with Context Adaptive Binary Arithmetic Coder (CABAC) as the entropy coder in the high-efficiency setting and Low-Complexity Entropy Coder (LCEC) in the low complexity setting [3]. All the HEVC test sequences were used, and coding was done at 4 QP values (22, 27, 32, 37) for each sequence and method. The coding performance of HM1 with and without the proposed modification is compared. Coding performance is measured using BD-Rate [4].

The experimental results are shown in Table 3 and 4. The proposed scheme simplifies the design of the Merge/Skip/Direct mechanisms in the current test model, resulting in a 13-27% encoding time decrease. Despite the simplified design, the use of the proposed scheme results in coding performance gains in all the low complexity experiments (from 0.2%-3.0%). For the high efficiency experiments, the proposed scheme results in an average coding performance drop of 0.1% for the random access cases and 0.2% for the low delay cases.

Table 3: Results for random access experiments

[image: image1.emf]Random access Random access LoCo

Y BD-rateU BD-rateV BD-rateY BD-rateU BD-rateV BD-rate

Class A -0.1 0.1 0.2 -0.8 -0.6 -0.5

Class B 0.2 0.4 0.5 -0.4 -0.7 -0.7

Class C 0.3 0.5 0.7 -0.3 0.2 0.1

Class D 0.0 0.4 0.6 -0.2 -0.2 0.1

Class E

All 0.1 0.4 0.5 -0.4 -0.3 -0.2

Enc Time[%]

Dec Time[%] 97% 98%

73% 83%


Table 4: Results for low delay experiments
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Class A

Class B 0.6 0.2 0.0 -0.3 -0.5 -0.8

Class C 0.6 0.5 0.5 -0.4 -0.5 -0.4

Class D 0.4 -0.6 -0.2 -0.5 -0.5 -0.8

Class E -1.1 -3.8 -3.6 -3.0 -1.7 -2.1

All 0.2 -0.7 -0.6 -0.9 -0.7 -1.0

Enc Time[%]

Dec Time[%]

Low delay LoCo Low delay

87%

97%

79%

99%


3 Conclusion

In this proposal, we present a scheme that simplifies the Merge/Skip/Direct mechanisms within the current design. Despite the simpler design (resulting in a 13-27% encoding time decrease), the proposed scheme demonstrates better coding performance compared to the reference for most test cases.
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