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1 Introduction
This tool experiment aims to explore the performance of individual tools in the Test Model under Consideration (TMuC)[1].
It is anticipated that the results of this work will be used to guide improvements in the default operating points of the TMuC.  In addition, it should provide insight on how the various tools contribute to the overall performance of the TMuC and hence should help inform the process of forming the first Test Model. However, it should be noted that the various tools in TMuC interact in a complex non-linear manner, so that careful interpretation of the results will be required.
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3 Tool Experiments
3.1 Experiments on Individual Tools 

The incremental contribution of each individual tool in TMuC is highly dependent on the settings of the other tools in use; in effect, it is a multi-dimensional non-linear system.   The most useful starting points for the tests are therefore the default configurations of the TMuC, since these represent the current best estimate of realistic use cases.

Each tool in the TMuC will be tested individually as follows.  
· Some tools are on/off in nature (e.g. ROT).  Such a tool will be tested by being turned on (if off in the default configuration) or off (if on in the default configuration) unless it has a direct alternative (see below). 
· Some tools have direct alternatives either within the TMuC itself or else added to the software for comparison purposes (e.g. PIPE and the VLC entropy coding within the TMuC, with CABAC for comparison).  Such a tool will be tested by being replaced by each direct alternative in turn (e.g. PIPE will be tested against both the VLC and CABAC). 
· Some tools can have minimum or maximum limits defined (e.g. Large Transform).  Such a tool will be tested by having either the minimum or maximum limit made stricter as appropriate (e.g. maximum transform size being reduced from 64x64 to 32x32). 

In each case, only one tool at a time will take an alternative setting from that of the default configuration; combinations of tools will not be exercised in this phase of testing.  Tools for which there is no alternative in the TMuC (e.g. inter transforms) will not be tested. 

3.2 Analysis of Combinations of Tools 
Some preliminary testing and analysis of combinations of tools will be performed, in order to improve understanding of the interaction between tools.  
4 Individual Tools under Test

4.1 Tools Available in TMuC 0.7
Simulation results will be generated to exercise individual switchable tools in the four inter-coding configurations specified for TMuC 0.7 in JCTVC-B300[2] and (for relevant tools) the two intra-coding configurations.
The following tools will be tested in all six configurations.  For tools where the low-complexity setting differs from the intra high-efficiency setting, the low complexity setting is designated “LoCo” and is shown in brackets in the table below:

	Tool name
	Default setting
	Alternative setting
	Parameters for Alternative setting

	Coding unit
	Min size = 8x8
Max size = 64x64
	Min size = 8x8

Max size = 32x32


	MaxCUWidth : 32

MaxCUHeight : 32

MaxPartitionDepth : 3

	Transform unit
	Quadtree
	2-level


	#define HHI_RQT 0

#define HHI_RQT_CHROMA_CDF_MOD 0

#define HHI_RQT_INTRA 0

	Large transform
	Max size = 64
	Max size = 32


	QuadTreeTULog2MaxSize : 5

	Rotational transform
	Enabled
	Disabled


	ROT : 0

	Mode dependent directional transforms
	Enabled
	Disabled


	#define QC_MDDT 0

	Adaptive reference sample smoothing
	Enabled
	Disabled


	AIS : 0

	Planar prediction
	Enabled
	Disabled


	#define PLANAR_INTRA 0

	Combined Intra Prediction
	Enabled
	Disabled
	CIP : 0

	Edge-based prediction
	Enabled
	Disabled


	EdgePredictionEnable : 0

	Deblocking filter
	Enabled
	Disabled


	LoopFilterDisable : 1

	Adaptive loop filter
	Diamond
(LoCo: disabled)
	Disabled

(LoCo: diamond)
	ALF : 0
(LoCo: ALF : 1)

	Entropy coder
	PIPE
(LoCo: TENVLC)
	TENVLC
(LoCo: PIPE)
	SymbolMode : 0, MultiCodewordThreshold : 0
(LoCo: SymbolMode : 2, MultiCodewordThreshold : 96000)

	Entropy coder test against CABAC
	PIPE
(LoCo: TENVLC)
	CABAC


	SymbolMode : 1

MultiCodewordThreshold : 0

	Transform coefficient coding
	HHI
	Samsung


	#define HHI_TRANSFORM 0

#define NEWVLC 0

	Internal Bit-Depth Increase (IBDI)
	4 bits

(LoCo: off)
	Off

(LoCo: 4bits)
	BitIncrement : 0

(LoCo: BitIncrement : 4)

	Rate Distortion Optimized Quant. 
	On
	Off
	RDOQ : 0

	CABAC-based RDO
	On
	Off
	SBACRD : 0


The following additional tests will be performed for the four inter-coding configurations only.  

	Tool name
	Default setting
	Alternative setting
	Parameters for Alternative setting

	Asymmetric Prediction Unit
	Enabled
	Disabled
	AMP: 0

	Motion vector prediction
	AMVP method
	IMVP method


	IMP : 1

#define HHI_AMVP_OFF 1

	Interpolation filters
	SIFO
(LoCo: Directional)
	Directional 
(LoCo: SIFO)
	#define TEN_DIRECTIONAL_INTERP
(LoCo: InterpFilterType : 4)

	Adaptive motion vector resolution
	Enabled
	Disabled


	AMVRES : 0


4.2 Further Tools to be Available and Switchable by 3rd JCT-VC Meeting

Tools that are integrated in TMuC versions subsequent to 0.7, but prior to the 3rd JCT-VC meeting, will be tested as a second priority.  It is understood that the following tools are planned to be integrated in TMuC in a switchable manner between the 2nd JCT-VC Meeting and the 3rd JCT-VC meeting:

· Event-based VLC coding 
· Improved context adaptivity for VLC 

· Rate distortion optimizations for VLC 

· Context Initialization for Improved Transform Coefficient Coding 

· Motion vector prediction: scaling for prediction of MVs 
· Non-rectangular partitions for PU  + Motion vector prediction for non-rectangular partitions  

· Adaptive-loop filter using prediction and residual data 

· Block-based illumination compensation 
· Signaling of adaptive loop filter parameters in slice header
5 Test Plan for Individual Tools
Each test point in the plan consists of a combination of the tool to be tested and the configuration used as the basis for the test.  All inputs to the TE shall provide simulation results for all sequences at all QP values specified in JCTVC-B300[2].  
The test plan for individual tools is as indicated below: <Ed: The table is intended to be used to indicate which organizations are committed to working on which test points.> 
	
	Intra, 

high-efficiency
	Intra, 

low-complexity
	Rand. acc. high-efficiency 
	Rand. acc. low-complexity
	Low delay,

high-efficiency
	Low delay, 

low-complexity

	Unit Definitions

	Max CU size 64x64/32x32
	
	
	
	
	
	

	Transform unit quadtree/2-level
	
	
	
	
	
	

	Max TU size 64x64/32x32
	
	
	
	
	
	

	PU Asymmetric on/off
	
	
	
	
	
	

	Motion Representation

	MV prediction AMVP/IMVP
	
	
	
	
	
	

	Interpolation filter SIFO/Directional
	
	
	
	
	
	

	Adaptive MV resolution on/off
	
	
	
	
	
	

	Intra-frame Prediction

	Adaptive intra smoothing on/off
	
	
	
	
	
	

	Directional Prediction on/off
	
	
	
	
	
	

	Planar prediction on/off
	
	
	
	
	
	

	Edge-based prediction on/off
	
	
	
	
	
	

	Transforms

	Rotational transform on/off
	
	
	
	
	
	

	Mode dependent directional on/off
	
	
	
	
	
	

	Transform coding HHI/Samsung
	
	
	
	
	
	

	Filtering

	Deblocking filter on/off
	
	
	
	
	
	

	Adaptive loop filter on/off
	
	
	
	
	
	

	Entropy Coding

	PIPE tested against TENVLC
	
	
	
	
	
	

	PIPE (TENVLC) against CABAC
	
	
	
	
	
	

	Other

	Internal Bit Depth Increase 4bit/off
	
	
	
	
	
	

	Rate Distortion Optimized Q on/off
	
	
	
	
	
	

	CABAC-based RDO on/off
	
	
	
	
	
	


6 Definition of Performance Measurement Criteria
6.1 Coding Performance Measurements

The performance measurements will be evaluated by objective rate-distortion measurements using PSNR, BD-PSNR and BD-Rate [3]

 REF _Ref132360435 \r \h 
 \* MERGEFORMAT [4].
The subjective visual quality will be also be checked by informal expert viewing.   Any discrepancies between the actual visual quality and the expected visual quality as implied by the objective measurements will be noted.

6.2 Complexity Considerations

To provide an indicative assessment of complexity, the following numbers should be provided:

· Encoding time (relative to the tool in opposite state)

· Decoding time (relative to the tool in opposite state)
7 Time-line 

2010-August-9:

Deadline for signing up to Tool Experiment 12
2010-August-13:
Final version of Tool Experiment Description
2010- September-17:
Testing completed
2010-September-24: 
Cross-checking completed
2010-October-01:
Input Document uploaded
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