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Abstract

This is cross-verification for two tests described in JCTVC-E049. Here performance of edge-correction sample off-set (Test 5) and adaptive sample off-set (Test 6) vs HM2.0 with disabled ALF was evaluated. So true anchor for these tests should be HM2.0 with disabled ALF. Only 3 high efficiency test cases were investigated: AI-HE, RA-HE, LD-LC.

In our tests BD-rates are matched with those in JCTVC-E049.
In Test 5 0.9% average across 3 test cases performance improvement was shown with no more that 1% encoding and no more than 3% decoding time overhead. 

In Test 6 1.7% average across 3 test cases performance improvement was shown with no encoding time increase and no more than 3% decoding time overhead. 

1 Introduction

This is cross-verification results for sample adaptive off-set tools. Pixels on reconstructed frame are classified to belong to one some specific group according to easy to check criteria. For all pixels belonging each group the mean value for difference between original and reconstructed signal is calculated on encoder side and signaled to decoder. This correction value is added as off-set to each sample in the group. 
Such kind of correction by off-set requires only on addition. There are two types of pixel classification. One is check whether this pixel the part of edge. This classification requires 4 arithmetic operations per pixel. Another method is check the band current pixel belongs. This can be realized using one shift only. 

Even in worst case correction by off-set uses only 5 arithmetic operations per pixel. Edge correction was tested as independent tool in Test 5. Adaptive switch between Edge and Band correction was evaluated in Test 6. Switching is implemented using additional quad-tree structure. This allows flexible separation of regains where edge correction is needed and regions where band correction is enough.

2 Results

The verification tests were done under test conditions agreed to use in CE13 [2]. Three test cases: AI-HE, RA-HE, LD-HE are investigated. For test results summarized in Table 2 the anchor is HM2.0 with all default tools (including ALF) on. In both Test 5 and Test 6 ALF was off. So compare to HM2.0 this test shows performance drop and significant encoding/decoding time decrease.
Table 2. JCTVC-E049 tools tests vs HM2.0.
	Test5
	Test6

	　
	Intra
	Intra

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

	Class A
	4.2
	2.2
	1.9
	4.0
	2.3
	2.0

	Class B
	2.3
	2.6
	2.3
	2.1
	2.8
	2.5

	Class C
	1.8
	3.1
	4.1
	1.7
	3.2
	4.3

	Class D
	0.9
	3.3
	3.8
	0.7
	3.3
	3.8

	Class E
	3.5
	7.1
	6.7
	3.3
	7.4
	7.0

	All
	2.3
	3.7
	3.8
	2.2
	3.8
	4.0

	Enc Time[%]
	65%
	65%

	Dec Time[%]
	65%
	63%

	　
	
	Random access
	
	
	Random access
	

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

	Class A
	6.1
	4.2
	4.7
	5.7
	4.4
	5.0

	Class B
	4.1
	3.5
	1.4
	3.1
	3.7
	1.7

	Class C
	1.9
	-0.2
	1.1
	1.4
	0.1
	1.4

	Class D
	2.2
	0.1
	0.0
	1.7
	0.3
	0.2

	Class E
	
	
	
	
	
	

	All
	3.1
	1.4
	1.0
	2.4
	1.7
	1.2

	Enc Time[%]
	93%
	92%

	Dec Time[%]
	78%
	77%

	　
	Low delay
	Low delay

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

	Class A
	
	
	
	
	
	

	Class B
	2.7
	3.8
	2.1
	2.7
	3.8
	2.1

	Class C
	0.9
	0.2
	1.6
	0.9
	0.2
	1.6

	Class D
	0.5
	1.7
	1.3
	0.5
	1.7
	1.3

	Class E
	3.4
	4.0
	2.6
	3.4
	4.0
	2.6

	All
	1.8
	2.4
	1.9
	1.8
	2.4
	1.9

	Enc Time[%]
	90%
	92%

	Dec Time[%]
	72%
	75%


 The true anchor for Tests5, 6 should be HM2.0 with disabled ALF. 
Table 3. JCTVC-E049 tools tests vs HM2.0 ALF off.
	Test5
	Test6

	　
	Intra
	Intra

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

	Class A
	-0.6
	0.0
	0.0
	-0.8
	0.1
	0.1

	Class B
	-0.5
	0.0
	0.0
	-0.7
	0.2
	0.2

	Class C
	-0.8
	0.0
	0.0
	-1.0
	0.2
	0.2

	Class D
	-0.6
	0.0
	0.0
	-0.7
	0.1
	0.1

	Class E
	-0.7
	0.0
	0.0
	-1.0
	0.3
	0.3

	All
	-0.6
	0.0
	0.0
	-0.8
	0.2
	0.2

	Enc Time[%]
	101%
	100%

	Dec Time[%]
	103%
	103%

	　
	
	Random access
	
	
	Random access
	

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

	Class A
	-2.1
	-0.6
	-0.7
	-2.4
	-0.3
	-0.5

	Class B
	-1.6
	-0.2
	-0.2
	-2.5
	0.1
	0.0

	Class C
	-1.0
	-0.1
	-0.2
	-1.5
	0.2
	0.0

	Class D
	-0.3
	-0.1
	-0.1
	-0.7
	0.1
	0.1

	Class E
	
	
	
	
	
	

	All
	-1.3
	-0.2
	-0.3
	-1.8
	0.0
	-0.1

	Enc Time[%]
	100%
	100%

	Dec Time[%]
	102%
	102%

	　
	Low delay
	Low delay

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

	Class A
	
	
	
	
	
	

	Class B
	-1.1
	0.2
	0.3
	-2.9
	0.7
	0.6

	Class C
	-1.2
	0.2
	0.3
	-2.4
	0.3
	0.3

	Class D
	-0.9
	0.6
	1.1
	-1.6
	1.3
	1.1

	Class E
	0.0
	0.4
	0.4
	-3.2
	0.6
	1.1

	All
	-0.9
	0.3
	0.5
	-2.5
	0.7
	0.7

	Enc Time[%]
	100%
	100%

	Dec Time[%]
	103%
	102%


3 Conclusions

Test results we obtained totally match with proponent’s data.
Performance gain for Test 5: 0.6%(AI-HE), 1.3%(RA-HE),0.9%(LD-HE).

Performance gain for Test 6: 0.8%(AI-HE), 1.8%(RA-HE),2.5%(LD-HE).

Verified tool shows stable performance improvement both for ALF on and off cases with no more than 3% decoding time overhead.
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