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Abstract

The following report summarizes the Coding block structures Ad hoc activities between the 3nd JCT-VC meeting in Guangzhou, China (7 to 15 October, 2010) and the current 4th JCT-VC meeting in Daegu, Korea (20 to 28 January, 2011).
Mandate
	AHG Title and Email Reflector
	Chairs
	Mtg

	Coding block structures

(jct-vc@lists.rwth-aachen.de)

· Study techniques of HM relating to coding block structure

· Characterize the trade-offs involved in coding block structure issues, including complexity, redundancy and compression performance aspects

· Identify opportunities for harmonization and simplification of coding block structure
	K. Panusopone,
W.-J. Han, T. K. Tan, T. Wiegand
[chairs]
	N


Status
Many changes were made to coding block structure at the Guangzhou meeting to reduce complexity of coding block structure at a cost of compression performance degradation. Below is the summary of techniques of HM relating to coding block structures:
HM uses Quadtree (QT) data structure to represent various possible CU(s) within a LCU. Given a CU, HM allows TU with various sizes. A separate QT is used to represent the possible TU(s) within a CU (RQT, residual quadtree) [1]. Both QT representations need to be coded as overhead. The CU QT is per LCU and RQT is per CU.

QT configuration in HM environment is controlled via three parameters; maximum size, minimum size, and tree depth. Maximum size determines the biggest coverage area of a QT node and it corresponds to the top level of QT. Minimum sizes determines the smallest coverage area of a QT node and it corresponds to the bottom level of QT. Tree depth determines the maximum depth allowed for QT, but it is further controlled by the minimum sizes (tree can’t be split further when its leaf reaches the minimum size).
To balance the trade-off between compression performance and complexity, certain constraints are applied to RQT structure. Specifically, maximum TU size is set equal to the CU size. Depth of RQT determines the minimum size of a TU relative to the maximum size. Currently, tree depth is set to 3 for high efficiency test condition and 2 for low complexity test condition.

The trade-off between flexibility of QT and its overhead has to be managed carefully in order to achieve high compression performance. In order to understand more about QT overhead, the following tables 1 and 2 show size of CU, TU, and PU overhead (in term of percentage of the entire bitstream) for random access and low delay conditions, respectively. Specifically, CU overhead corresponds to m_uiBitCurrSplitFlag, PU overhead show m_uiBitPartSize, TU overhead show m_uiBitTransformSubdivFlag. This information is collected using TMuC 0.9 with LCEC_STAT enabled. Low complexity test coding condition with only one tenth the number of frames is used in this test.
Table 1 QT overhead for random access, low complexity test condition

	
	CU
	PU
	TU

	Class A
	2.71%
	2.59%
	0.53%

	Class B
	2.69%
	2.24%
	0.61%

	Class C
	2.31%
	3.10%
	0.62%

	Class D
	2.34%
	2.76%
	0.64%


Table 2 QT overhead for low delay, low complexity test condition

	
	CU
	PU
	TU

	Class B
	3.06%
	1.83%
	1.22%

	Class C
	2.48%
	2.61%
	1.29%

	Class D
	2.66%
	2.41%
	1.31%

	Class E
	6.28%
	2.12%
	1.29%


There were other activities relating to Coding block structure AhG occurred between the Guangzhou meeting and the Daegu meeting. CE-2 [2] studies several flexible motion partitioning methods which will impact PU partitioning. Several companies conducted independent investigations of RQT and PU and their findings were reported to the group thru JCTVC reflector. TI and Sony have done a joint study on RQT. Their study compared the RQT coding efficiency with the TMuC0.7 two-level method, and found that the gain of RQT is marginal. They also reported loss in the chroma component of all the configurations for RQT. Further study on RQT and its alternatives may provide insight into the way to improve TU tree representation. 

LG and DOCOMO have independently looked into a trade-off between complexity and coding efficiency of PU partitioning. Their studies focus on the effect of removing NxN PU partitioning except when the CU size is minimum in both intra prediction and inter prediction and their results show that their proposed PU partitioning suffers slight coding efficiency loss while reducing encoding time noticeably. Study of partial NxN PU partitioning removal is also a subject of CE-9 experiment [3].

List of related input documents

JCTVC-D060 [M. Zhou (TI), A. Tabatabia (Sony)] Evaluation results on Residual Quad Tree (RQT)

JCTVC-D087 [J. Kim, B. Jeon (LG)] Encoding complexity reduction by removal of NxN partition type

JCTVC-D249 [K. Panusopone, X. Fang, L. Wang (Motorola Mobility)] Super large coding tree block

JCTVC-D250 [K. Panusopone, X. Fang, L. Wang (Motorola Mobility)] Efficient transform unit representation

JCTVC-D356 [F. Bossen (DOCOMO USA)] Three digits to speed up the reference encoder

Recommendations 
The recommendations of the Coding block structures AhG are to:

· Study TU tree partitioning method including RQT optimization and implicit TU representation.

· Study redundancy in PU partitioning including impact of NxN PU partitioning removal when CU size is not the minimum size.

· Encourage more people to volunteer to contribute on improving coding efficiency and simplification of Coding block structures.
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