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1 Introduction

Various methods have been proposed for coding the transform coefficients of the residual signal to reduce complexity and/or improve the coding efficiency. This core experiment evaluates the coding efficiency and complexity impact of:
A. Context modeling/selection for syntax elements related to transform coefficients in HE configuration
B. Transform coefficient scanning order methods in HE configuration; LC configuration will also be tested in one proposal.
The objectives of this CE include:
1) Investigation of the impact of context selection schemes for transform coefficient coding on the coding efficiency and complexity

2) Coding efficiency and complexity measurement of transform coefficient scanning order methods
Complexity measures are described in Section 6.2.
2 Participants List

	Company
	Participants
	Proponent
	Cross-Checker

	TI
	Vivienne Sze, sze@ti.com
Madhukar Budagavi, madhukar@ti.com
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3 Tools under Test

The following tools will be considered. 

	Proponent
	Document 
	Tool description
	Cross-checker

	TI
	JCTVC-E330
	Reduced neighboring dependency in context selection of significant_coeff_flag for parallel processing
	HHI, Sony

	TI 
	JCTVC-C227
	Parallelization of HHI_TRANSFORM_CODING (Fixed Diagonal Scan)
	Qualcomm, Institute for Infocomm Research

	Samsung
	JCTVC-D360
	Coefficients scanning method for inter prediction residue coding
	Qualcomm, Cisco

	Qualcomm
	JCTVC-E335
	Unified scans for the significance map and coefficient level coding in high coding efficiency (Part 1)
	Samsung

	
	
	Unified scans for the significance map and coefficient level coding in high coding efficiency (Part 2)
	Panasonic, TI

	
	
	
	

	
	
	
	

	
	
	
	


3.1 Sub Experiment CE.A: Context modeling/selection for transform coefficient related syntax elements

JCTVC-E330: "Reduced neighboring dependency in context selection of significant_coeff_flag for parallel processing", V. Sze, M. Budagavi (Texas Instruments)
JCTVC-E330 proposes reducing the neighboring dependencies in the context selection of significant_coeff_flag for positions in the top-most row and left-most column of a transform (i.e. the top and left edge). While the simplified context selection method in JCTVC-D260 (adopted for HM-2.0), eliminates the neighboring dependency on the most recently decoded significant_coeff_flag within a diagonal, this contribution eliminates the dependency when wrapping from one diagonal to another during zig-zag scan.
JCTVC-C227: "Parallelization of HHI_TRANSFORM_CODING (Fixed Diagonal Scan)", V. Sze, M. Budagavi (Texas Instruments)
JCTVC-C227 proposes a fixed diagonal scan (instead of zig-zag scan) in order to enable parallel processing in conjunction with the use of the highly adaptive context selection for significance map.  Within a given transform, all diagonals will scan in the same direction, either top-right to bottom-left or bottom-left to top-right. This approach will be combined with the new last_significant_coeff_flag coding (JCTVC-E494) as requested during the contribution presentation at the Geneva meeting.

3.2 Sub Experiment CE.B: Coefficient Scanning Methods

JCTVC-D360: "Coefficients scanning method for inter prediction residue coding ", V. Seregin, J. Chen, W.-J. Han (Samsung)
JCTVC-D360 proposes a technique for adaptive coefficients scanning. The method applies mode dependent LUT table to derive scanning pattern for intra block. Explicit signaling is used to indicate scanning patterns for inter blocks. In this experiment, explicit signaling of scanning index for inter block residue will be tested.
JCTVC-E335, Part 1: "Unified scans for the significance map and coefficient level coding in high coding efficiency", J. Sole, R. Joshi, M. Karczewicz (Qualcomm)
JCTVC-E335 Part 1 proposes a scan for the coefficient level coding that is the same as the scan used for significance map, but in the reverse order (from the last significant coefficient to the first coefficient or DC).

JCTVC-E335, Part 2: "Unified scans for the significance map and coefficient level coding in high coding efficiency", J. Sole, R. Joshi, M. Karczewicz (Qualcomm)
JCTVC-E335 Part 2 proposes to unify the scans for significance map and coefficient level coding. For a block, both scans are performed in the reverse order, i.e., from the last significant coefficient to the first (DC). 
4 Software and Configuration

4.1 Software
The CE will use the HM-3.0 software that is recommended by the Software Ad Hoc group (JCTVC-E700). Proponents are requested to provide software that is can be compiled under Windows and Linux platforms. Also, the proponents are requested to provide software that fulfils the HEVC software guidelines (JCTVC-C404).
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

HM-3.0 software available within three weeks after the meeting (April 15, 2011)
[SOM=Start of next meeting, numbers are counting weeks]

T1: April 8, 2011:
Final CE-description 

T2: SOM-4 (June 17 , 2011)
: Completion of tool integration; release software & results for cross-check
T3: 
T4: SOM-2 (July 1 2011): Complete cross-check; 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

The objective rate-distortion measurements using 4-point BD-PSNR and BD-Rate [1] for all tools in section 3 are used. Proposals in sub experiment CE. B relating to coefficient scanning methods should be tested with both high efficiency and low complexity configurations.
6.2 Complexity Measurements

For the complexity measurement, the anchor, the reference software and the reference software with the proposed method 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 proposed method implemented.
However, the complexity analysis does not solely rely on the encoding and decoding time measurements of a particular implementation (reference software) of the working draft.
Core experiment participants who investigate parallelization aspects are requested to provide a description showing how the parallelization is improved and which architecture(s) would see the benefit of the parallelization. Average and worst case throughput gain from parallelized methods should be considered.

In addition, any tools proposing a different method of scanning are requested to report
· Scheme of selecting the scan pattern during encoding needs to be described.

· Scheme of updating the scan pattern during parsing needs to be described.
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