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Abstract

This contribution reports Huawei & HiSilicon's implementation status of flexible motion partitioning on TMuC platform. Based on the test results achieved so far, the proposed partitioning method can bring about xxx bitrate saving over TE3.2 anchor for randome access high efficiency configuration, and xxx bitrate saving for lowdeay high efficiency configuration. The coding performance can be further improved with the addition of more flexible partitioning cases.
Introduction 

In natural images, object’s boundary or contour usually divides a block into 2 regions with arbitrary shape. Conventional quad-tree structured representation of motion partitioning can not deal with this situation efficiently. To solve the problem, the concept of flexible motion partitioning has been introduced in the past few years [1 ~ 5]. It has show satisfied coding gain for inter-frame coding, especially in the region that contains different object’s content.

To further investigate flexible motion partitioning technique, Tool Experiment 3 Subtest 2 was setup in the first JCTVC meeting in Dresden, April 2010 [6]. In the following sections, the implementation status on TMuC platform and coding performance will be discussed.
Status of implementation in TMuC
2.1 Status of current implementation
The horizontal and vertical partitioning cases have been implemented in the TMuC0.7. In general, this new design has followed the principle of Asymmetric Motion Partitioning (AMP) in TMuC, and more horizontal and vertical partitioning cases have been added to TMuC0.7. The addition of these new horizontal and vertical partitions is a straightforward extension of the existing representation of the AMP in TMuC. As a result, this new partitioning design is compatible with all of the tools in the TMuC0.7 software.
2.2 Implementation description of horizontal and vertical partitioning
Besides original PART_2NxnU, PART_2NxnD, PART_nLx2N and PART_nRx2N asymmetric partitions, additional 8 partitioning type are added to TMuC, which bring more accurate and efficient partitions corresponding to irregular image patterns. The below table summarizes the current TMuC’s partitioning types and the proposed new partitioning types, and their PuPartWidth( ) and PuPartHeight( ).
	inter_
partioning_
idc
	Name association to inter_partioning_idc

(PartMode)
	Number of 
Partitions

(NumPuParts)
	PuPartWidth( )

0) first partition
1) second partition
	PuPartHeight( )

0) first partition
1) second partition

	0
	PART_2Nx2N
	1
	PuSize
	PuSize

	1
	PART_2NxN
	2
	PuSize
	PuSize / 2

	2
	PART_Nx2N
	2
	PuSize / 2
	PuSize

	3
	PART_NxN
	4
	PuSize / 2
	PuSize / 2

	4
	PART_2NxnU
	2
	PuSize
	0) PuSize / 4

1) PuSize * 3 / 4

	5
	PART_2NxnD
	2
	PuSize
	0) PuSize * 3 / 4

1) PuSize / 4

	6
	PART_nLx2N
	2
	0) PuSize / 4

1) PuSize * 3 / 4
	PuSize

	7
	PART_nRx2N
	2
	0) PuSize * 3 / 4

1) PuSize / 4
	PuSize

	8
	PART_2NxnUOQ
	2
	PuSize
	0) PuSize * 3 / 8
1) PuSize * 5 / 8

	9
	PART_2NxnDOQ
	2
	PuSize
	0) PuSize * 5 / 8
1) PuSize * 3 / 8

	10
	PART_nLx2NOQ
	2
	0) PuSize * 3 / 8
1) PuSize * 5 / 8
	PuSize

	11
	PART_nRx2NOQ
	2
	0) PuSize * 5 / 8
1) PuSize * 3 / 8
	PuSize

	12
	PART_2NxnUTQ
	2
	PuSize
	0) PuSize / 8
1) PuSize * 7 / 8

	13
	PART_2NxnDTQ
	2
	PuSize
	0) PuSize * 7 / 8
1) PuSize / 8

	14
	PART_nLx2NOQ
	2
	0) PuSize / 8
1) PuSize * 7 / 8
	PuSize

	15
	PART_nLx2NOQ
	2
	0) PuSize * 7 / 8
1) PuSize / 8
	PuSize


1 Test conditions and Results

To exactly evaluate the encoding and decoding complexity of the proposed method, both of anchor data and proposal data are run on the same computing platform. 
Using the TE3.2 test condition [7], the new partitioning method has achieved about xxx and xxx bitrate saving on average for random access and lowdelay case. The simulation results are summarized in the following table. 
	　
	　
	Random access, high efficiency
　

	
	Y BD-rate
	U BD-rate
	V BD-rate

	Class A
	
	
	

	Class B
	
	
	

	Class C
	-1.54 
	-1.69 
	-1.54

	Class D
	-1.73 
	-1.86 
	-2.12

	Class E
	　
	　
	　

	All
	
	
	

	Enc Time[%]
	

	Dec Time[%]
	

	

	　
	Low delay, high efficiency

	　
	Y BD-rate
	U BD-rate
	V BD-rate

	Class A
	　
	　
	　

	Class B
	
	
	

	Class C
	-1.60 
	-1.92 
	-2.11

	Class D
	-1.67 
	-2.05 
	-2.22 

	Class E
	-3.76 
	-4.16 
	-3.63 

	All
	
	
	

	Enc Time[%]
	

	Dec Time[%]
	


2 Conclusion
3 References

1. Satoru Adachi, Shun-ichi Sekiguchi, Sadaatsu Kato, Mitsuru Kobayashi and Minoru Etoh, “Refined Results on the Low-overhead Prediction Modes”, document VCEG-O22, ITU-T Video Coding Experts Group (VCEG) Meeting, Pattaya, TH, 4-6 December 2001.
2. Ò. Divorra, P. Yin and C. Gomila "Geometry-adaptive Block Partitioning", ITU-T Q.6/SG16 VCEG, VCEG-AF10, April 2007
3. K. Vermeirsch, J. De Cock, S. Notebaert, and R. Van de Walle, “New macroblock bipartitioning modes for inter coding,” ITU-T Q.6/SG16 VCEG, VCEG-AH25, January 2008.
4. Marta Karczewicz, Peisong Chen, Rajan Joshi, Xianglin Wang, Wei-Jung Chien, Rahul Panchal,  “Video coding technology proposal by Qualcomm Inc” JCTVC Contribution JCTVC-A121, Dresden,  Germany, April 2010.

5. X. Zheng, H. Yu, “Flexible macroblock partition for inter-frame coding”, JCTVC Contribution JCTVC- A029, Dresden, Germany, April 2010.
6. A. Krutz, A. Glantz, T. Sikora, J. Park, S. Park, E. Francois, P. Yin, X. Zheng, H. Yu, W.-J. Han, and W.-H. Peng, “Tool Experiment 3: Inter Prediction in HEVC,” Doc. JCTVC-A303, Joint Collaborative Team on Video Coding (JCT-VC) of ITU-T VCEG and ISO/IEC MPEG, Dresden, Germany, Apr 2010
7. Andreas Krutz, “Tool Experiment 3: Inter Prediction in HEVC”, Doc. JCTVC-B303-r2, Joint Collaborative Team on Video Coding (JCT-VC) of ITU-T SG16 WP3 and ISO/IEC JTC1/SC29/WG11, Geneva, Switzerland, July 2010.
4 Patent rights declaration(s)
Huawei Technologies Co.,Ltd. may have IPR relating to the technology described in this contribution and, conditioned on reciprocity, is prepared to grant licenses under reasonable and non-discriminatory terms as necessary for implementation of the resulting ITU-T Recommendation | ISO/IEC International Standard (per box 2 of the ITU-T/ITU-R/ISO/IEC patent statement and licensing declaration form).

Page: 1
Date Saved: 2010-10-02

