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Abstract

This joint contribution proposes a suggested approach toward definition of HEVC Test Model (HM) and addresses some software related issues, which needs to be considered in test model discussions based on all TE reports.
1 Introduction

As the result of test model discussion in the last Geneva meeting, the group agreed to define HEVC Test Model (HM) with only the minimum set of well-tested tools that together form a coherent design that is confirmed to show good capability [1]. Given this agreement, this joint contribution proposes a suggested approach toward definition of HM based on contributions available at Guangzhou meeting. Significant efforts on TE12 will be discussed at the Guangzhou meeting to identify how much coding efficiency and complexity can be seen per each TMuC tool. And results of other established TEs should also be discussed for evaluation of other tools those are currently not included into TMuC. However, these tool basis performance reports will be assessments of each individual tool relative to B300 condition and it is still difficult to identify what is the best minimum combination of available tools. Meanwhile, there are several contributions each of those reports performance evaluation of candidate tool set [2,3,4]. It can be found that each tool set evaluated in these separate contributions has some sort of overlap on common core set of coding tools, which means that those core tools have intensively been validated as tool combination via cross-verification by multiple parties. 

This joint contribution recommends the group to review these tool set basis performance evaluations, to identify a base structure of HM first, and to define HM by adding other individual tools those would be identified as efficient to the base structure. This contribution also addresses some software related issues, which needs to be considered in test model discussions based on all TE reports.
2 List of contributions on tool set basis performance evaluation

The following contributions on tool set basis performance evaluation are subject to the discussion made in this joint contribution.
· JCTVC-C065 “Testing results on the simplified TMuC configurations “ [2]
· JCTVC-C066 “Cross verification of Mitsubishi 0.7.4 configurations” [3]
· JCTVC-C122 “A suggested too set for starting point of HEVC Test Model” [4]
3 TMuC configuration for core set of coding tools
The tool sets evaluated in the contributions listed in the previous section have high degree of overlap, which can be called “core set of coding tools”. The following tables show required TMuC configurations to achieve the core set of coding tools by comparing the configuration for TE12 anchor defined in B300 condition. We believe that this core set can follow “one tool per one functionality” concept, which is ideal shape of video coding standard and thus is relevant to form a base structure of HM.
Table 1. Configurations for High-Efficiency Condition

	Tool name
	TMuC default setting

(JCTVC-B300)
	Proposed setting
	Parameters for proposed setting

	Coding unit
	Min size: 8x8

Max size: 64x64
	Same as B300


	Same as B300

	Transform unit
	Quadtree
	Samsung based
	QuadTreeTUFlag : 0

	Large transform
	Max size: 64
	Max size: 32
	QuadTreeTULog2MaxSize : 5
MaxTrSize : 32

	Angular Intra Prediction
	I64: 5 modes

I32: 34 modes

I16: 34 modes

I8: 34 modes

I4: 17 modes

I2: 3 modes
	I64: 5 modes

I32: 17 modes

I16: 17 modes

I8: 17 modes

I4: 17 modes

I2: 3 modes
	#if UNIFIED_DIRECTIONAL_INTRA
const UChar g_aucIntraModeNumAng[7] =

{

3,  //   2x2

17,  //   4x4

17,  //   8x8

17,  //  16x16

17,  //  32x32

5,  //  64x64

5   // 128x128

};

const UChar g_aucIntraModeBitsAng[7] =

{

2,  //   2x2

5,  //   4x4

5,  //   8x8

5,  //  16x16

5,  //  32x32

3,  //  64x64

3   // 128x128

};

	Rotational transform (ROT)
	Enabled
	Disabled


	ROT : 0

	Mode depend. directional transform (MDDT)
	Enabled
	Disabled


	#define QC_MDDT 0

	Adaptive Intra Smoothing (AIS) on/off
	Enabled
	Disabled


	AIS : 0

	Combined Intra Prediction (CIP)
	Enabled
	Disabled
	CIP : 0

	Planar prediction
	Enabled
	Disabled


	#define PLANAR_INTRA 0

	Edge-based prediction
	Enabled
	Disabled


	EdgePredictionEnable : 0

	Deblocking filter
	Enabled
	Same as B300
	Same as B300

	Adaptive loop filter (ALF)
	Diamond


	Same as B300
	Same as B300

	Transform coefficient coding
	HHI
	Same as B300


	Same as B300

	Internal Bit-Depth Increase (IBDI)
	4 bits


	Same as B300


	Same as B300

	Rate Distortion Optimized Quantization (RDOQ)
	On
	Same as B300
	Same as B300

	CABAC-based RDO
	On
	Same as B300
	Same as B300

	Asymmetric Motion Prediction Unit (AMP)
	Enabled
	Disabled
	AMP: 0

	Block Merging (MRG)
	Enabled
	Disabled
	MRG: 0

	Motion vector prediction (AMVP/IMVP)
	AMVP method
	Same as B300


	Same as B300

	Adaptive motion vector resolution (AMVRES)
	Enabled
	Disabled


	AMVRES : 0

	Transform Skip Flag
	Disabled
	Same as B300
	Same as B300

	PU-Based Merging
	Disabled
	Same as B300
	Same as B300

	Partition-based intensity compensation
	Disabled
	Same as B300
	Same as B300

	Transform precision extension
	Enabled
	Disabled
	undefine TRANS_PRECISION_EXT


Table 2. Configurations for Low-Complexity Condition 

(only the difference from High Efficiency Settings are listed)

	Tool name
	TMuC default setting

(JCTVC-B300)
	Proposed setting
	Parameters for proposed setting

	Adaptive loop filter (ALF)
	Disabled


	Same as B300
	Same as B300

	Entropy coder
	LCEC
	Same as B300
	Same as B300

	Internal Bit-Depth Increase (IBDI)
	Off


	Same as B300


	Same as B300

	CABAC-based RDO
	Off
	Same as B300
	Same as B300

	Adaptive motion vector resolution (AMVRES)
	Disabled
	Same as B300
	Same as B300

	LCEC Phase 2
	Disabled
	Enabled
	#define LCEC_PHASE2  (1)

	Transform precision extension
	Enabled
	Same as B300
	Same as B300

	Shift bits for transform precision extension
	8x8: 7 bit

16x16: 6 bit

32x32: 5 bit

64x64: 4 bit
	8x8: 4 bit

16x16: 4 bit

32x32: 4 bit

64x64: 4 bit
	const int g_iShift8x8 = 4;

const int g_iShift16x16 = 4;

const int g_iShift32x32 = 4;

const int g_iShift64x64 = 4;


4 Software issues to be considered in test model discussion
It has been found that the current TMuC software has various unclear implementations listed below, which should affect performance result to be presented in all TE reports. We propose to consider these issues carefully when the group reviews TE reports.

· When AMVRES is turned on, which is the default setting of B300, it automatically turns on QC_AMVRES_LOW_COMPLEXITY macro. This means that a specific 8-tap interpolation filter, which has not been documented into TMuC, is always applied for 1/8-pel generation. When evaluating a single MC interpolation filter combined with AMVRES feature, it should be noted that adaptive interpolation filter is invoked depending on MV resolution.

· When the macro DEFAULT_IS is turned on, which is the default setting of B300, it always applies (1 2 1) low-pass filtering to reference samples for intra prediction. The performance of this default setting is worse than the case when DEFAULT_IS is turned off.  (( see [4] for more information)
· The default setting of RDO-Q process for low-complexity condition is unstable. (( see [5] for more information)
5 Suggested approach for test model creation

· To review all TE reports considering software related issues as discussed in section 5 of this document

· To review all tool set basis performance evaluation reports available at this meeting, such as the ones listed in section 2 of this document
· To define a base structure of HM first that follows “one tool per one functionality”
· To define HM by adding only the currently available tools, which will be evaluated by TEs and provides sufficient coding gain at agreeable complexity, to the base structure of HM
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