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Abstract

The following summarizes the Large block structures Ad hoc activities between the 1st JCT-VC meeting in Dresden, Germany (15 to 23 April, 2010) and the current 2nd JCT-VC meeting in Geneva, Switzerland (21 to 28 July, 2010).
1 Mandate

The mandate of this AHG as specified in JCTVC-A200 is as follows:

	AHG Title and Email Reflector
	Chairs
	Mtg

	Large block structures
(jct-vc@lists.rwth-aachen.de)

· To compare and summarize different ideas on coding block structure in proposals to HEVC CfP.
· To define and conduct experiments related to coding block structure.
· To raise and discuss various issues on intra mode block structure for both luma and chroma components and inter mode block structure for both luma and chroma components.
· To report the results and conclusions of these experiments to the JCT-VC.
	K. Panusopone
(krit@motorola.com)
[chair]

M. Budagavi, D. He
[vice chairs]
	N


2 Status
The Ad hoc Group (AHG) on Large block structures was formed during the April 2010 JCT‑VC meeting in Dresden. Email discussions for this group are conducted on the JCT-VC reflector: jct‑vc@lists.rwth-aachen.de, with the term [AHG – Block Structure] included in the subject line.
Approximately 21 members from 10 parties/companies (listed in Section 7) participate in the Large block structures AHG. Several emails were exchanged over the reflector. The results were summarized by the chair and posted to the reflector.
Summary of two main approaches for coding block structure in proposals to HEVC CfP has been sent to the reflector and also included in Section 3. A couple emails reported in the reflector a significant coding gain by using quadtree structure with larger maximum coding unit size, around 14% savings in terms of BD-Rate for TMuC version 0.1 and around 10% savings in terms of BD-Rate for A124 software.
There were several emails discussing implementation complexity of quadtree based encoder. The group agrees that universal representation offered by quadtree structure is more consistent thereby allowing easier implementation of other coding tools.
3 Classification of the Large block structures
As shown in 
Table 1
, the list of picture partitioning algorithm in the submissions based on [1] can be classified into two classes:

· (Class 1)  Extended MB, Traditional MB structure employs a fixed block structure (e.g., 16x16) and uses pre-determined MB partition type to further divide the block structure into smaller partitions for prediction and transform processes. This structure allows small flexibility in terms of block size and it uses MB partition type to signal coding block structure. 

· (Class 2)  Quadtree (QT), QT based structure is a more flexible block structure in terms of block size. Coding unit of QT based structure can be as large as the whole picture or as small as one pixel. To enable such flexibility, side information describing how QT splits and where leaf nodes locate are included in the bitstream. QT based structure seems to show a significant coding gain in CfP test.

Table 1: Large block structures and classification
	Proposal
	Picture partitioning
	Classification

	JCTVC-A101 (TI)
	Extended block size up to 64x64 MB
	1

	JCTVC-A102 (Hitachi)
	Extended block size up to 64x64 MB
	1

	JCTVC-A104 (NEC)
	Extended MB sizes up to 32x32
	1

	JCTVC-A105 (Sharp)
	Superblock consisting of 2x2 Macroblocks
	1

	JCTVC-A107 (Mitsubishi)
	MB Size extension (up to 64x64)
	1

	JCTVC-A109 (MediaTek)
	MB Size extension (up to 64x64)
	1

	JCTVC-A110 (LG)
	MB Size extension (up to 64x64)

Inter-Intra mixed mode, partial skip
	1

	JCTVC-A113 (SK telecom, Sejong Univ. & Sungkyunkwan Univ.)
	32x32 MB and new partitions

Tree coding for partition type
	1

	JCTVC-A114 (France Telecom, NTT, NTT DOCOMO, Panasonic, & Technicolor)
	Basic structure: superblocks 8x8
	1

	JCTVC-A116 (Fraunhofer HHI)
	Flexible quadtree-based picture plane grouping, nested prediction and transform sub-trees
	2

	JCTVC-A117 (Toshiba)
	MB Size extension (up to 64x64)
	1

	JCTVC-A119 (Tandberg, Ericsson, Nokia)
	Motion partitions up to 64x64 and down to 8x8 (no 32x16, 64x32, but 16x8)
	1

	JCTVC-A121 (Qualcomm)
	Extended MB
	1

	JCTVC-A122 (NHK & Mitsubishi)
	MB Size extension (up to 64x64)
	1

	JCTVC-A124/A125 (Samsung & BBC)
	Flexible block structure (coding unit, prediction unit, transform unit), quad-tree based
	2

	JCTVC-A127 (ETRI)
	Extended MB size 32x32
	1


4 Software

The group agrees that when the software for the Test Model under Consideration (TMuC) is ready, the TMuC software would be appropriate for the Large block structures experiments.

5 Test Conditions
So far, there is no discussion on test conditions for this AhG mainly because TMuC is not ready until recently. However, we plan to follow the common test condition set by the AhG on Software development and TMuC software technical evaluation with appropriate change to reflect particular needs of this AhG.

6 Evaluation Criteria

6.1 Quantitative metrics

To evaluate various large block structures, the following quantitative metrics are to be used.

6.1.1 Coding Efficiency
Coding efficiency evaluation shall be based on BD-Rate and BD-PSNR with the lower 4 QP values and the upper 4 QP values. 
6.1.2 Computational Complexity

Complexity evaluation shall be based on encoding and decoding times to those of the reference software running on the same platform. Also the proponents are recommended to provide operation counts (e.g. number of multiplies and additions) for individual coding structure and associated mode-decision process in their documentations. 
6.1.3 Bin Distribution

Bin distribution refers to the distribution of bin numbers per coding unit (or per extended MB, or per MB). The variance of the distribution will have impact on the achievable throughput in delay sensitive applications.
6.2 Qualitative evaluation
The proponents are encouraged to describe any subjective improvements or artifacts that may be observed and to demonstrate the improvements by example frames. The proponents shall also prepare to demonstrate the video when requested. 

7 List of participants

This is a list of people who contacted the chair to indicate that they were interested in participating in the AHG on Large block structures. Please email the reflector and/or the chair if you would like to be added to the list. Currently this list is in alphabetical order of the Company’s name.
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