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Abstract
This contribution reports test results for Tool Experiment 11 as described in JCTVC-B311r1. The “Merge at CU level” method and the “Skip and Direct” method were compared. It is confirmed that both methods achieve 5% coding gain in high efficiency configuration. From a complexity point of view of complexity, the “Merging at CU level” method is preferable.
Introduction 
The target of this tool experiment is to verify proposals on motion vector coding. The efficiency of the ‘Merge’ and ‘Skip’ methods needs to be studied to determine which one is the most appropriate, or if both should be applied together. Furthermore the level (PU, CU) at which they should be signaled shall also be determined.
	Section 3.2: Merge/Skip

	Description
	Coding
	Purpose
	Tester1
	Tester2 

(Cross-check)

	3.2.a

 AMVP (inter) + merge
	MRG=1

HHI_AMVP_OFF=0
	TMuc0.7 reference
	AVAILABLE
	AVAILABLE

	3.2.b

AMVP (inter + skip + direct)
	MRG=0

HHI_AMVP_OFF=0
	Compare Merge vs. Skip and Direct with competing predictors 
	France Telecom
	NTT DOCOMO

	3.2.c 

AMVP (inter + skip + direct) + merge
	MRG=1

HHI_AMVP_OFF=0
	Check skip and merge together
	Samsung
	ETRI & Kyung Hee University

	3.2.d

AMVP (inter)
	
	No skip, check if the skip is useful
	NTT DOCOMO
	France Telecom


Tests 3.2b and 3.2d were conducted in high efficiency configuration for random-access and low-delay coding structures. Due to lack of time, simulations in low-complexity configurations were not conducted. Time has been similarly lacking to perform tests defined in section 3.4 of B311 (tests based on our previous input contribution B094).
Results
The summary results of 3.2b and 3.2d for high-efficiency configurations and also results of 3.2b by tester1 are shown below. The full data is available in the Excel sheets attached to this contribution.
From Table 1 and Table 2, the results of tester 1 had been cross-verified by our results. Small differences were found for some sequences, but they are most likely due to OS and compiler (similar mismatches for default configurations have been reported on the jct-vc email reflector). France Telecom confirmed that same results can be obtained when the same platform (Linux) is used.

The “Skip and Direct method” slightly outperforms the “Merge at CU level” method for random access case, but they are comparable for low delay case. The encoding time for the “Skip and Direct” method is 10% longer than the “Merge at CU level” for both coding structures.
Table 1: Results of 3.2b (reference; 3.2a)
	 
	Random access
	Low delay

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

	Class A
	-0.8 
	-1.2 
	-1.4 
	
	
	

	Class B
	-0.7 
	-0.9 
	-1.0 
	0.0 
	-0.3 
	-0.6 

	Class C
	-0.8 
	-1.2 
	-1.2 
	-0.5 
	-1.0 
	-0.8 

	Class D
	-0.7 
	-0.9 
	-1.0 
	0.2 
	-0.4 
	-0.4 

	Class E
	　
	　
	　
	0.7 
	1.2 
	0.6 

	All
	-0.7 
	-1.0 
	-1.1 
	0.1 
	-0.2 
	-0.4 

	Enc Time[%]
	112%
	110%

	Dec Time[%]
	101%
	102%


Table 2: Results of 3.2b by tester1 (reference; 3.2a)
	 
	Random access
	Low delay

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

	Class A
	-0.8 
	-1.2 
	-1.4 
	
	
	

	Class B
	-0.7 
	-0.9 
	-0.9 
	0.0 
	-0.3 
	-0.7 

	Class C
	-0.8 
	-1.2 
	-1.2 
	-0.5 
	-1.0 
	-0.8 

	Class D
	-0.7 
	-0.9 
	-1.0 
	0.2 
	-0.4 
	-0.4 

	Class E
	　
	　
	　
	0.7 
	1.2 
	0.6 

	All
	-0.7 
	-1.0 
	-1.1 
	0.1 
	-0.2 
	-0.4 


The results in table 3 confirmed that the “Merge at CU level” method achieved significant improvement with a slight increase of encoding time.

Table 3: Results of 3.2d (reference; 3.2a)
	 
	Random access
	Low delay

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

	Class A
	3.9 
	4.3 
	4.2 
	
	
	

	Class B
	6.0 
	7.2 
	6.6 
	5.4 
	3.4 
	2.8 

	Class C
	3.9 
	4.8 
	5.1 
	3.6 
	3.4 
	3.2 

	Class D
	3.8 
	4.4 
	5.1 
	3.4 
	1.7 
	2.5 

	Class E
	　
	　
	　
	10.4 
	9.1 
	10.0 

	All
	4.6 
	5.5 
	5.5 
	5.4 
	4.0 
	4.2 

	Enc Time[%]
	98%
	98%

	Dec Time[%]
	98%
	100%


Conclusion and Recommendation

The “Merge at CU level” and “Skip and Direct” methods were compared. The results show the Merge at CU level is appropriate from the point of view of complexity if only one of them is to be selected for a first Test Model. To reach a conclusion, the following results should also be considered:

· Merge at PU level (TE12) and 

· Merge at CU level, Skip and Direct together (TE11, 3.2c).
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