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1 Introduction

The core experiment evaluates the coding efficiency and complexity impact of several transform coefficient scanning order methods and modified context selection of syntax elements related to transform coefficients.

HHI_TRANSFORM_CODING is a tool with reported coding efficiency gains between 1.3 to 2.0%.  This gain is due to a combination of four different tools, several of which have significant impact on complexity. These tools consist of 

1) Adaptive Scan Order for significance map
2) Modified significant_coeff_flag context selection compared to simple extension of H.264/AVC to larger block sizes
3) Modified last_significant_coeff_flag context selection compared to simple extension of H.264/AVC to larger block sizes
4) Modified context selection of absolute transform levels
The objectives of this CE include: 
1) Coding efficiency and complexity impact of each tool in HHI_TRANSFORM_CODING

2) Coding efficiency impact of transform coefficient scanning order method when combining with HHI context selection.
3) Complexity measurement (as defined in section 6.2) of transform coefficient scanning order method when combining with HHI context selection.
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3 Tools under Test

The following tools will be considered. 

	Proponent
	Document 
	Tool description
	Cross-checker

	HHI


	JCTVC-A116

	Adaptive Scan Order in HHI_TRANSFORM_CODING
	Motorola,

	
	
	Context selection of significant_coeff_flag in HHI_TRANSFORM_CODING 
	TI

	
	
	Context selection of last_significant_coeff_flag in HHI_TRANSFORM_CODING 
	TI

	
	
	Context selection of coeff_level_greater_one and coeff_abs_level_minus1 in HHI_TRANSFORM_CODING 
	Sharp

	Motorola
	JCTVC-C114
	Zigzag scan for CABAC/PIPE
	Qualcomm, Huawei

	Qualcomm
	JCTVC-C250
	Low complexity adaptive coefficient scanning
	Samsung

	Samsung
	JCTVC-C205
	Low-complexity adaptive coefficients scanning
	TI, Nokia, Sony

	TI
	JCTVC-C227
	Parallelization of HHI_TRANSFORM_CODING
	HHI, Panasonic

	Santa Clara Univ. & Huawei
	JCTVC-A020
	Predictive Adaptive Transform Coefficients Scan Ordering for Inter-Frame Coding
	MediaTek


3.1 Sub Experiment CE.A: Coding Efficiency of Tools in HHI_TRANSFORM_CODING
3.1.1 JCTVC-A116: "HHI_TRANSFORM_CODING", HHI

Part of this core experiment will verify coding gain and complexity of each of the tools in HHI_TRANSFORM_CODING.

3.2 Sub Experiment CE.B: HHI_TRANSFORM_CODING Coefficient Scanning

3.2.1 JCTVC-C227: "Parallelization of HHI_TRANSFORM_CODING", Texas Instruments

JCTVC-227 proposes two modifications to HHI_TRANSFORM_CODING.  First, wavefront diagonal scan order is proposed to enable parallel processing in conjunction with the use of the highly adaptive context selection for significance map.  Second, a simplification of the context selection is proposed to reduce complexity while maintaining high coding efficiency.  This core experiment will verify the coding efficiency and complexity of these two modifications to HHI_TRANSFORM_CODING.
3.2.2 JCTVC-C114: "Zigzag scan for CABAC/PIPE ", Motorola

JCTVC-114 proposes use of zigzag scanning pattern for significance map coding. With the zigzag scan, the coded neighborhood for a given element in significance map is known to both encoder and decoder. Hence, the context selection for an element can be pre-determined based upon the element’s coded neighborhood and be fixed. This core experiment will verify the coding efficiency of the zigzag scan along with the fixed context selection for significance map coding when combined with HHI_TRANSFORM_CODING.

3.3 Sub Experiment CE.C: Adaptive Coefficient Scanning
3.3.1 JCTVC-C205: “Low-complexity adaptive coefficients scanning”, Samsung

JCTVC-C205 proposes low complexity adaptive transform coefficients scanning method. The best scanning pattern among zigzag, horizontal and vertical scanning pattern are selected and transmitted to decoder for the Transform Unit (TU) where AC coefficient exists. Intra-mode-dependent property is used for context selection to reduce the scanning method overhead. This method can be seamlessly integrated with HHI context modelling selection method and VLC coding engine. This core experiment will verify the coding efficiency and complexity impact of the proposed method.
3.3.2 JCTVC-C250: "Low Complexity Adaptive Coefficient Scanning", Qualcomm
JCTVC-250 presented a scan method that had switchable fixed and adaptive coefficient scans for DCT, MDDT, ROT or a combination of MDDT and ROT. The method uses prediction mode to determine the scan pattern. The coefficient scan patterns can be fixed or enhanced for adaptivity.
3.3.3 JCTVC-A020: “Predictive Adaptive Transform Coefficients Scan Ordering for Inter-Frame Coding”, Santa Clara Univ. & Huawei
JCTVC-A020 proposes a predictive adaptive scan ordering scheme for quantized transform coefficients and show that additional inter-frame coding redundancy can be removed by our proposed method. The scanning orders are dynamically updated based on the probabilistic distribution of quantized coefficients in the previous frames.
4 Software and Configuration

4.1 Software
The CE will use the TM software that is recommended by the Software Ad Hoc group. 
4.2 Test Sequences, Bit Rates and Coding Conditions
The CE will use the test sequences, configuration and conditions that are recommended by the Software Ad Hoc group.  
5 Time-line and Responsibilities

[SOM=Start of next meeting, numbers are counting weeks]

T1: Nov. 1, 2010:
Final CE-description 

T2: SOM-3 (Dec. 23, 2010):
Completion of tool integration, start of testing

T3: SOM-3 (Dec. 23, 2010):
Cross-check 

T4: SOM-1 (Jan. 13, 2011):
Input Document upload
6 Definition of Performance Measurement Criteria

The performance measurements are evaluated by switching on and off individual tools to identify their relative performance. The following measurements are considered to be used in this core experiment.

6.1 Coding Performance Measurements

Objective rate-distortion measurements using 4-point BD-PSNR and BD-Rate [1] for all tools in section 3.
6.2 Complexity Measurements

For the complexity measurement, the anchor, the reference software and the reference software with the tool implemented will be executed on the same machine and the computational time will be measured. A time factor will then be calculated between the reference software and the reference software with the tool implemented.
The number of bins for the significant_coeff_flag syntax element will be considered when using different scanning methods.

Scheme of selecting the scan pattern during encoding needs to be described.

Scheme of updating the scan pattern during parsing needs to be described.
Average and worst case throughput gain from parallelized methods should be considered.  
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