	[image: image1.png]


[image: image2.png]


Joint Collaborative Team on Video Coding (JCT-VC)

of ITU-T SG16 WP3 and ISO/IEC JTC1/SC29/WG11
2nd Meeting: Geneva, CH, 21-28 July, 2010
	Document: JCTVC-B097


	Title:
	TE 1: Decoder-side motion vector derivation report from Qualcomm

	Status:
	Input Document to JCT-VC

	Purpose:
	Proposal

	Author(s) or
Contact(s):
	Wei-Jung Chien, Marta Karczewicz, Peisong Chen
5775 Morehouse Dr
San Diego, CA 92121
USA
	
Tel:
Email:
	
+1-858-845-1795
wchien@qualcomm.com
martak@qualcomm.com
peisongc@qualcomm.com


	Source:
	Qualcomm


_____________________________
Abstract

This contribution presents a decoder-side motion vector derivation (DMVD) scheme with a multi-hypothesis control.  The DMVD scheme used in this contribution is based on the template matching prediction method described in [1]. A multi-hypothesis control flag is signaled when the DMVD mode is selected and indicates how many hypotheses are used for motion compensation.  Results show an avarage of 5.84% gain for IPPP configuration and 3.15% gain for hierarchical B configuration. 

1 Proposed method
This contribution presents a decoder-side motion vector derivation (DMVD) scheme which is based on template matching prediction with a multihypothesis control. As described in [1], the template matching prediction method is used to create a better motion predictor without increasing the amount of side information. The motion information is derived both on the encoder side and the decoder side from the reconstructed information in the currrent frame and in the previously coded frames. The DMVD mode is added to all the modes except P_4x4, P_8x4, and P_8x8. The template region is set to 4.  
Additionally, a multihypothesis control flag is introduced to signal the selection of the number of hypotheses used in template matching motion prediction. The decoder may consider 2 or 8 hypotheses. This choice is signaled to the decoder for each partition. If 2 (8) hypotheses are used,   the first 2 (8) best matched hypotheses are used in the motion prediction.  
2 Simulation Results
The coding scheme described above is simulated in JMKTA 2.0. The video sequences with higher resolutions (classes A, B, and C) are tested, at QP values of 22, 27, 30, 34 and 38. Two comparisons are shown shown in Table 1 where low bit-rate results correspond to QP values of 27, 30, 34 and 38 and high bit-rate results correspond to QP values of 22, 27, 30 and 34. For IPPP configuration, a coding gain of 5.49% is achieved for the low bit-rate case and a coding gain of 6.18% is achieved for the high bit-rate case. For hierarchical B configuration, a coding gain of 2.99% is achieved for the low bit-rate case and a coding gain of 3.30% is achieved for the high bit-rate case.
Table 1: Simulation results of the proposed coding scheme

	IPPP
	High Bit-rate
	Low Bit-rate

	WVGA30_RaceHorses
	-5.69
	-4.88

	WVGA50_Basketball
	-2.04
	-2.03

	WVGA50_PartyScene
	-4.37
	-2.87

	WVGA60_BQSquare
	-4.58
	-3.89

	WVGA AVE
	-4.17
	-3.42

	
	
	

	1080p24_ParkScene
	-4.39
	-4.36

	1080p24_Kimono
	-5.38
	-6.91

	1080p50_Basketball
	-5.97
	-5.69

	1080p50_Cactus
	-5.90
	-4.58

	1080p60_BQSquare
	-18.98
	-16.06

	1080p AVE
	-8.12
	-7.52

	
	
	

	2560x1600_30_PeopleOnStreet
	-4.24
	-3.99

	2560x1600_30_Traffic
	-6.42
	-5.16

	2K AVE
	-5.33
	-4.58

	Average
	-6.18
	-5.49


	Hierarchical B
	High Bit-rate
	Low Bit-rate

	WVGA30_RaceHorses
	-2.39
	-2.40

	WVGA50_Basketball
	-0.79
	-0.45

	WVGA50_PartyScene
	-1.55
	-1.61

	WVGA60_BQSquare
	-2.43
	-2.35

	WVGA AVE
	-1.79
	-1.70

	
	
	

	1080p24_ParkScene
	-3.60
	-4.39

	1080p24_Kimono
	-4.83
	-5.30

	1080p50_Basketball
	-3.45
	-3.23

	1080p50_Cactus
	-3.43
	-2.63

	1080p60_BQSquare
	-8.03
	-5.32

	1080p AVE
	-4.67
	-4.17

	
	
	

	2560x1600_30_PeopleOnStreet
	-1.60
	-1.48

	2560x1600_30_Traffic
	-4.22
	-3.71

	2K AVE
	-2.91
	-2.60

	Average
	-3.30
	-2.99


3 Conclusions 

This contribution presents a technique of template matching based decoder side motion vector derivation with a multi-hypothesis control flag. The multi-hypothesis flag controls the number of hypotheses used in motion compensation to achieve better coding efficiency by providing more accurate motion prediction results.

4 References

[1] S. Kamp, M. Wien, Multi-hypothesis prediction with decoder side motion vector derivation, in Joint Video Team (JVT), 27th Meeting, Doc. JVT-AA040, Geneva, Switzerland, April 2008.
5 Patent rights declaration(s)
Qualcomm 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: 2010-07-16

