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1 Introduction
Enlarged coding blocks and large block-sized transforms are introduced in the HEVC Test Model under Consideration (TMuC) [1] as new coding tools to improve the coding efficiency. The structure of enlarged coding blocks is organized in terms of coding unit (CU), partition unit (PU) and transform unit (TU) in the HEVC TMuC. Furthermore, the CU, PU and TU are operated in conjunction with different transform kernel sizes. The transform kernel size in TMuC is maximally allowed up to 64 x 64.
The purpose of TE9 (Tool Experiment 9: Large Block Structure) is to investigate the coding efficiency for the large block structure in terms of CU, PU and TU in the HEVC TMuC version 0.6. Also, the non-square coding unit structure based on the proposal [6] at 2nd JCT-VC meeting is compared with the large block structure of the HEVC TMuC 0.6 in terms of BD-PSNR [3] and BD-BR [4] performances.
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3 Tools under Test

3.1 Large Block Structure in TMuC
The test points are identified in the table below with respect to the sizes of CTUs, PUs and TUs up to the maximum partition depths of CTU and TU.
Table 1 Performance Tests for TMuC 0.6
	Configurations
	Controlled Features
	Codebase
	Test points

	TMuC 0.6 encoder_intra.cfg [2]
	Unit Definition:
MaxCUWidth= MaxCUHeight=64

MaxPartitionDepth=4

QuadtreeTULog2MaxSize=2
	TMuC 0.6 reference SW
	Max CU sizes: 16, 32, 64, 128
Variable TU sizes:
· 64(64, 32(32
· 32(32, 16(16

· 16(16, 8(8

· 8(8, 4(4

	TMuC 0.6
encoder_lowdelay.cfg [2]
	Unit Definition:

MaxCUWidth= MaxCUHeight=64

MaxPartitionDepth=4
QuadtreeTULog2MaxSize=6
	TMuC 0.6 reference SW
	Max CU sizes: 16, 32, 64, 128

Variable TU sizes: 

· 64(64, 32(32, 16(16, 8(8, 4(4

· 64(64, 32(32, 16(16, 8(8

· 32(32, 16(16, 8(8, 4(4

· 32(32, 16(16, 8(8

· 16(16, 8(8, 4(4

· 16(16, 8(8
· 8(8, 4(4

	TMuC 0.6
encoder_randomaccess.cfg [2]
	Unit Definition:

MaxCUWidth= MaxCUHeight=64

MaxPartitionDepth=4

QuadtreeTULog2MaxSize=6
	TMuC 0.6 reference SW
	Max CU sizes: 16, 32, 64, 128

Variable TU sizes: 

· 64(64, 32(32, 16(16, 8(8, 4(4

· 64(64, 32(32, 16(16, 8(8

· 32(32, 16(16, 8(8, 4(4

· 32(32, 16(16, 8(8

· 16(16, 8(8, 4(4

· 16(16, 8(8
· 8(8, 4(4


3.2 Additional Tools

3.2.1 Non-Square Coding Unit Structure (SONY) [6]


In this TE, the method of non-square CTB will be investigated from low-cost implementation perspective with respect to the following two cases: In case 1, only the top layer is non-square; In case 2, the ratio of non-square CTB is fixed to 2:1 but the boundary between non-square and square CTB can vary. In either case, additional parameters will be conveyed in the Sequence Parameter Set for the simplicity of syntax.
The experimental results will be examined in the trade-off between coding efficiency improvement and computational cost.
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4 Tool Experiment Tasks
The following tasks shall be performed in this tool experiment. 
· Identify performance of the TMuC large block structure based on the default configurations of common test conditions [2]
· Analyze the experimental results with respects to different sizes of CU, PU and TU in the TMuC 0.6 [1] (as present in the software used for the evaluation)
· Communicate with TE12 for experiment coordination on large transforms
5 Test Conditions
The TE experiments will be carried out based on the test conditions and reference configurations specified in [2]. 
As a codebase for TE9, it is intended to use the latest TMuC software version (TMuC 0.6) which is scheduled to be released on 9th August. If not available, the final version of TMuC produced as an output from the 2nd JCT-VC meeting is to be used, instead. In either case, high-efficiency configuration files are to be only used for this TE.
6 Time-line and Responsibilities
T1: 2010-08-05:
Assign the TE experiment works for TE Participants
T2: 2010-08-13:
Finalize and upload the TE description
T3: 2010-08-28:
Implement the proposed method [6] into TMuC 0.6 reference software for performance evaluation by the proponent (SONY)
T4: 2010-09-15: 
Complete all TE experiments in Section 3.1 by all participants
T5: 2010-09-15:
Complete all TE experiments in Section 3.2 by the proponent (SONY) and a cross-checker(s)
T6: 2010-09-22:
Perform cross-check of all TE results
T7: 2010-09-26:
Provide visual subjective assessments on all TE results by the TE participants
T8: 2010-10-01:
Upload input document for TE-9 activity
7 Definition of Performance Measurement Criteria
The performance measurements are evaluated in different combinations of coding unit sizes in conjunction with transform sizes. Also, the performance of the proposed method [6] will be compared based on the same code base (TMuC 0.6) for the encoder configurations with encoder_intra.cfg, encoder_lowdelay.cfg and encoder_randomaccess.cfg released at the 2nd JCT-VC meeting in Geneva. The following measurements are considered to be used in this tool experiment.
7.1 Coding Performance Measurements

Objective rate-distortion measurements using PSNR, BD-PSNR, BD-Rate [3][4].
The visual subjective quality will be assessed by the involved experts.
7.2 Complexity Measurement

For the assessment of complexity impact, the following information should be provided:


- Algorithm description including tool configurations,


- Implementation cost in buffer size, memory access bandwidth, etc.
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