	[image: image3.png]


[image: image4.png]


Joint Collaborative Team on Video Coding (JCT-VC)

of ITU-T SG16 WP3 and ISO/IEC JTC1/SC29/WG11
4rd Meeting: Daegu, KR, 20-28 January, 2011
	Document: JCTVC-D229
WG11 Number: m18989


	Title:
	CE2: Summary of Core Experiment 2 on Flexible Motion Partitioning

	Status:
	Input Document to JCT-VC

	Purpose:
	Information

	Author(s) or
Contact(s):
	Edouard Francois (CE coordinator),
Xiaozhen Zheng, 
Peisong Chen (vice-coordinators)
	
Tel:
Email:
	
+33-2-99-27-32-62
edouard.francois@technicolor.com
peisongc@qualcomm.com
zhengxiaozhen@huawei.com 

	Source:
	Technicolor, Qualcomm, Huawei & HiSilicon Technologies


_____________________________
Abstract

This document summarizes the activity of CE2 related to Flexible Motion Partitioning. The description of the experiment can be found in JCTVC-C502r1. In this CE, three tools for motion partitioning have been studied: Asymmetric Motion Partitioning, Motion compensation with adaptable block shapes and Geometry Motion Partitioning. An additional tool has also been evaluated: OBMC. 7 companies have been involved as proponent or cross-checker.

1 CE Documents

The following 9 documents are submitted for CE2:

· Summary document (this document)

· JCTVC-D229 [CE coordinators] CE2: Summary of Core Experiment 2 on Flexible Motion Partitioning
· Proposals and verification documents
Proposal 1: Asymmetric Motion Partitioning with OBMC  (original proposal: JCTVC-C251)
· Proposal :
JCTVC-D367 [Samsung and Qualcomm] CE2: Asymmetric motion partition with overlapped block motion compensation
· Cross-check: 
JCTVC-D328 [Technicolor]
JCTVC-D298 [Huawei & HiSilicon]
Proposal 2: Motion compensation with adaptable block shapes  (original proposal: JCTVC-C099)
· Proposal :
JCTVC-D297 [Huawei & HiSilicon Technologies] CE2: Huawei & HiSilicon report on Flexible Motion Partitioning
· Cross-check: 
JCTVC-D405 [ETRI]

Proposal 3: Geometry Motion Partitioning (original proposal: JCTVC- C031 and JCTVC-C301)
· Proposal :
JCTVC-D230 [Technicolor and Qualcomm] Simplified Geometry Motion Partitioning
· Cross-check: 
JCTVC-D173 [INRIA]

Proposal 4: Geometry Motion Partitioning with OBMC  (Original proposal: JCTVC-C251)
· Proposal :
JCTVC-D368 [Qualcomm]  CE2: Overlapped Block Motion Compensation for Geometry Partition Block

· Cross-check: 
JCTVC-Dxxx [MediaTek] 
2 Proposed Tools

Two types of motion partitioning have been studied: 

1. Rectangular Motion Partitioning: the tool, known as Asymmetric Motion Partitioning (AMP) and proposed by Samsung, consists of partitioning a square block into two non-symmetric horizontal or vertical rectangles shapes.
2. Non-rectangular Motion Partitioning: a square block is possibly divided into two non-rectangular partitions; two different implementations are proposed by  Huawei & HiSilicon Technologies on one side, and Technicolor and Qualcomm on the other side.
In addition, OBMC is proposed by Qualcomm as a solution to smooth the boundary between AMP PUs or between two non-rectangular partitions. OBMC was already used in the GEO implementation of JCTVC-C031 and JCTVC-C301. OBMC proposed in JCTVC-D367 and JCTVC-D368 is an improved version. 
3 Summary of Results 

Test conditions as specified in JCTVC-C500 were used. Only High Efficiency case was considered.
3.1 Asymmetric Motion Partitioning with OBMC (AMP OBMC)
Proposal :
JCTVC-D367 [Samsung and Qualcomm] 

AMP with OBMC – Reference: TMuC 0.9

	
	Random access
	Low Delay

	BD-rate 
	Y 
	U 
	V 
	Y 
	U 
	V

	Class A
	-1.1 
	-1.6 
	-1.5 
	
	
	

	Class B
	-0.8 
	-1.0 
	-1.0 
	-0.9
	-1.4 
	-1.4 

	Class C
	-1.1 
	-1.4 
	-1.4 
	-1.1
	-1.4 
	-1.6 

	Class D
	-1.1 
	-1.1 
	-1.1 
	-1.1
	-2.1 
	-1.4 

	Class E
	
	
	
	-2.1
	-2.7 
	-2.5 

	All
	-1.0 
	-1.2 
	-1.2 
	-1.2
	-1.8 
	-1.6 

	Enc Time
	113%
	110%

	Dec Time
	102%
	99%


AMP with OBMC – Reference: AMP without OBMC

	
	Random access
	Low Delay

	BD-rate 
	Y 
	U 
	V 
	Y 
	U 
	V

	Class A
	-0.3
	-0.8
	-0.9
	
	
	

	Class B
	-0.2
	-0.4
	-0.4
	-0.2
	-0.4
	-0.5

	Class C
	-0.4
	-0.6
	-0.5
	-0.4
	-0.4
	-0.4

	Class D
	-0.3
	-0.5
	-0.3
	-0.3
	-0.3
	-0.4

	Class E
	
	
	
	-0.7
	-0.8
	-0.2

	All
	-0.3
	-0.5
	-0.5
	-0.4
	-0.4
	-0.4

	Enc Time
	102%
	103%

	Dec Time
	102%
	103%


3.2 Motion compensation with adaptable block shapes (ABS)
Proposal :
JCTVC-D297 [Huawei & HiSilicon Technologies] 
ABS High-efficiency version – Reference: TMuC0.9

	
	Random access
	Low Delay

	BD-rate 
	Y 
	U 
	V 
	Y 
	U 
	V

	Class A
	-4.3
	-5.0
	-4.6
	
	
	

	Class B
	-2.4
	-3.1
	-2.9
	-2.5
	-3.8
	-4.0

	Class C
	-3.8
	-4.7
	-4.9
	-3.3
	-4.3
	-4.6

	Class D
	-3.2
	-3.6
	-3.2
	-3.3
	-5.2
	-4.6

	Class E
	
	
	
	-6.7
	-7.6
	-7.4

	All
	-3.2
	-3.9
	-3.7
	-3.7
	-5.0
	-5.0

	Enc Time
	343%
	303%

	Dec Time
	100%
	95%


ABS Fast version – Reference: TMuC0.9
	
	Random access
	Low Delay

	BD-rate 
	Y 
	U 
	V 
	Y 
	U 
	V

	Class A
	
	
	
	
	
	

	Class B
	
	
	
	
	
	

	Class C
	
	
	
	
	
	

	Class D
	
	
	
	
	
	

	Class E
	
	
	
	
	
	

	All
	
	
	
	
	
	

	Enc Time
	
	

	Dec Time
	
	


ABS Diagonal-only version – Reference: TMuC0.9
	
	Random access
	Low Delay

	BD-rate 
	Y 
	U 
	V 
	Y 
	U 
	V

	Class A
	
	
	
	
	
	

	Class B
	
	
	
	
	
	

	Class C
	
	
	
	
	
	

	Class D
	
	
	
	
	
	

	Class E
	
	
	
	
	
	

	All
	
	
	
	
	
	

	Enc Time
	
	

	Dec Time
	
	


3.3 Simplified Geometry Motion Partitioning (SGEO)
Proposal :
JCTVC-D230 [Technicolor and Qualcomm] 
SGEO version1 - Reference: TMuC0.9

	
	Random access
	Low Delay

	BD-rate 
	Y 
	U 
	V 
	Y 
	U 
	V

	Class A
	-3.9 
	-4.3 
	-4.3 
	
	
	

	Class B
	-1.9 
	-2.7 
	-2.6 
	-2.0 
	-3.1 
	-3.3 

	Class C
	-3.4 
	-4.5 
	-4.5 
	-3.0 
	-4.0 
	-4.3 

	Class D
	-2.8 
	-3.3 
	-3.2 
	-2.8 
	-4.2 
	-3.6 

	Class E
	
	
	
	-4.9 
	-4.8 
	-5.4 

	All
	-2.8 
	-3.5 
	-3.5 
	-3.0 
	-3.9 
	-4.0 

	Enc Time
	190%
	190%

	Dec Time
	97%
	101%


SGEO version2 - Reference: TMuC0.9

	
	Random access
	Low Delay

	BD-rate 
	Y 
	U 
	V 
	Y 
	U 
	V

	Class A
	-2.6 
	-2.8 
	-2.9 
	
	
	

	Class B
	-1.3 
	-1.9 
	-2.0 
	-1.5 
	-2.6 
	-3.0 

	Class C
	-2.2 
	-3.2 
	-3.2 
	-2.0 
	-3.0 
	-3.1 

	Class D
	-1.9 
	-2.2 
	-2.1 
	-1.9 
	-3.5 
	-2.8 

	Class E
	
	
	
	-4.0 
	-4.9 
	-4.3 

	All
	-1.9 
	-2.5 
	-2.5 
	-2.2 
	-3.4 
	-3.2 

	Enc Time
	130%
	134%

	Dec Time
	98%
	100%


3.4  Geometry Motion Partitioning with OBMC

Proposal :
JCTVC-D368[Qualcomm] 
SGEO version2 with new OBMC – Reference: TMuC0.9
	
	Random access
	Low Delay

	BD-rate 
	Y 
	U 
	V 
	Y 
	U 
	V

	Class A
	-2.8
	-3.0
	-2.9
	
	
	

	Class B
	-1.4
	-1.9
	-2
	-1.6
	-2.6
	-3.1

	Class C
	-2.4
	-3.3
	-3.3
	-2.1
	-3.0
	-3.3

	Class D
	-2.0
	-2.3
	-2.2
	-2.0
	-3.4
	-2.9

	Class E
	
	
	
	-4.1
	-4.7
	-4.5

	All
	-2.0
	-2.5
	-2.5
	-2.3
	-3.3
	-3.4

	Enc Time
	129%
	136%

	Dec Time
	105%
	103%


SGEO version2 with new OBMC – Reference: SGEO version2 without (old) OBMC
	
	Random access
	Low Delay

	BD-rate 
	Y 
	U 
	V 
	Y 
	U 
	V

	Class A
	-0.8
	-1.1
	-1.2
	
	
	

	Class B
	-0.4
	-0.6
	-0.7
	-0.4
	-0.6
	-0.8

	Class C
	-0.7
	-1.2
	-1.1
	-0.6
	-1.0
	-0.8

	Class D
	-0.6
	-0.6
	-0.3
	-0.4
	-0.8
	-0.5

	Class E
	
	
	
	-1.2
	-1.2
	-0.9

	All
	-0.6
	-0.8
	-0.8
	-0.6 
	-0.8 
	-0.7 

	Enc Time
	105%
	102%

	Dec Time
	100%
	100%


3.5 Results analysis
The following figures depict the encoding time as a function of the average Y BD-rate gain, for the different proposals. It is observed that this function is of exponential type.
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Figure 1: encoding time as a function of BD-rate gain.
4 Conclusion

In this tool experiment, four proposals have been evaluated based on the common test conditions and successfully cross-verified. 

The CE participants suggest considering the different proposals for potential introduction into HM. 
Annex: list of CE participants
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	Person, Email address

	Technicolor
	Edouard Francois, edouard.francois@technicolor.com
Philippe Bordes, philippe.bordes@technicolor.com

	Qualcomm
	Peisong Chen, peisongc@qualcomm.com
Liwei Guo, liweig@qualcomm.com

	Huawei & HiSilicon
	Xiaozhen Zheng, zhengxiaozhen@huawei.com
Haoping Yu, haopingyu@huawei.com

	Samsung
	Il-Koo Kim, ilkoo.kim@samsung.com

	INRIA
	Laurent Guillo, laurent.guillo@inria.fr
Ronan Boitard, ronan.boitard@inria.fr

	MediaTek
	Shan Liu, shan.liu@mediatek.com
Yu-Wen Huang, yuwen.huang@mediatek.com

	ETRI
	Hui Yong KIM, hykim5@etri.re.kr
Jongho Kim, pooney@etri.re.kr
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