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1. Overview
The main purpose of this core experiment is to verify the performance of the CE 10 related to upsampling for Extended Spatial Scalability (horizontal and vertical dimension ratios from one spatial layer to its enhancement spatial layer not equal to 2). 

Three ratios between low and high resolution layers are considered : 3/4, 2/3, 3/5. 

For each of these ratios, the goal of the CE w to compare three different solutions:

· Anchor solution : ‘classical’ dyadic scalable coding with upsampling of the low dyadic layer to get the right low-layer dimensions

· Proposal 1 : scalable coding with a 2/3 size-ratio between low- and high-layers (3/2 tool), and upsampling of the low 2/3-layer to get the right low-layer dimensions 

· Proposal 2 : generic scalable coding (generic tool ) ; any value can be considered as high-low size-ratio, and low-and high-layers are directly encoded with their real dimensions.
2. Details of verification task
2.1. General settings
This core experiment defined new sequences sizes and ratios as well as target bit-rates, as summarized in the tables below.

Table 1  Test sequences and the corresponding sizes and bit-rate points for 3/2 ratio
	
	High
	Low
	Output (resampled) 
	Resampling ratio

	Dyadic 
	672*576
	336*288
	448*384
	4/3

	3/2
	672*576
	448*384
	448*384
	-

	Generic
	672*576
	448*384
	448*384
	-

	Rate City (kbps)
	1000
	
	720
	

	Rate Crew, Harbour, Soccer (kbps)
	1470
	
	1050
	


Table 2 Test sequences and the corresponding sizes and bit-rate points for 3/4 ratio
	
	High
	Low
	Output (Low resampled) 
	Resampling ratio

	Dyadic 
	704*576
	352*288
	528*432
	3/2

	3/2
	704*576
	464*384

crop
	522*432

crop
	9/8

	Generic
	704*576
	528*432
	538*432
	-

	Rate City (kbps)
	1024
	
	810
	

	Rate Crew, Harbour, Soccer (kbps)
	1500
	
	1190
	


Table 3  Test sequences and the corresponding sizes and bit-rate points for 3/5 ratio
	
	High
	Low
	Output (Low resampled) 
	Resampling ratio

	Dyadic 
	640*560
	320*272 crop
	384*326

crop
	6/5

	3/2
	640*560
	416*368

crop
	374*330

crop
	9/10

	Generic
	640*560
	384*336
	384*336
	-

	Rate City (kbps)
	980
	
	610
	

	Rate Crew, Harbour, Soccer (kbps)
	1430
	
	890
	


The verification task was performed for all three simulation types (dyadic, 3/2 or generic) for the three ratios (3/2, 3/4, 3/5) 

In the sequel, the results are provided per ratio.

In three cases, the verification procedure consisted of the following steps:
(1) Coding some of the sequences at the bit-rate points listed above by using the Thomson software, then checking the output streams size and calculating the actual bit-rates ; this was nor done for all sequences (only those showing a figure in the corresponding cell).

(2) Decoding the sequences and computing PSNR values of the reconstructed images 
(3) Checking the decoded images (aspect and ratio)
2.2.  Test comparisons (PSNR, rate, visual check)
The results of the test are summarized in the three tables below. Resulats provided by Thomson are in black. Cross-check Results are in blue.
Table 4  Results for CE10 test 1 (ratio 3/2)
	CITY
	low layer
	720
	kbps
	 
	 
	high layer
	1000
	kbps
	 
	 
	

	 
	real bitrate
	psnr Y
	psnr U
	psnr V
	delta bitrate
	real bitrate
	psnr Y
	psnr U
	psnr V
	delta bitrate
	Visual check

	Thomson results
	

	Dyadic
	705,66
	29,43
	42,90
	43,51
	-1,99%
	981,11
	32,69
	45,16
	46,97
	-1,89%
	

	Ratio 3/2
	732,07
	35,44
	44,51
	46,27
	1,68%
	993,87
	34,05
	44,68
	46,44
	-0,61%
	

	Generic
	732,07
	35,44
	44,51
	46,27
	1,68%
	983,97
	34,02
	44,68
	46,45
	-1,60%
	

	Cross-check results
	

	dyadic
	705,71
	29,43
	42,90
	43,51
	-1,98%
	981,3
	32,69
	45,16
	46,97
	-1,87%
	OK

	ratio 3/2
	-
	35,44
	44,51
	46,27
	-
	-
	34,05
	44,68
	46,44
	-
	OK

	generic
	-
	35,44
	44,51
	46,27
	-
	-
	34,02
	44,68
	46,45
	-
	OK

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	CREW
	low layer
	1050
	kbps
	 
	 
	High  layer
	1470
	kbps
	 
	 
	

	Thomson results
	

	 
	real bitrate
	psnr Y
	psnr U
	psnr V
	delta bitrate
	real bitrate
	psnr Y
	psnr U
	psnr V
	delta bitrate
	

	Dyadic
	1049,62
	34,77
	40,03
	39,28
	-0,04%
	1465,98
	35,03
	41,87
	41,31
	-0,27%
	

	Ratio 3/2
	1069,01
	36,02
	41,57
	40,91
	1,81%
	1458,41
	35,29
	42,02
	41,45
	-0,79%
	

	Generic
	1069,01
	36,02
	41,57
	40,91
	1,81%
	1465,22
	35,33
	42,03
	41,47
	-0,32%
	

	Cross-check results
	

	Dyadic
	-
	34,77
	40,03
	39,28
	-
	-
	35,03
	41,87
	41,31
	-
	OK

	Ratio 3/2
	-
	36,02
	41,57
	40,91
	-
	-
	35,29
	42,02
	41,45
	-
	OK

	Generic
	-
	36,02
	41,57
	40,91
	-
	-
	35,33
	42,03
	41,47
	-
	OK

	
	
	
	
	
	
	
	
	
	
	
	

	HARBOUR
	low layer
	1050
	kbps
	 
	 
	high layer
	1470
	kbps
	 
	 
	

	Thomson results
	

	 
	real bitrate
	psnr Y
	psnr U
	psnr V
	delta bitrate
	real bitrate
	psnr Y
	psnr U
	psnr V
	delta bitrate
	

	Dyadic
	1058,18
	29,28
	41,41
	42,21
	0,78%
	1479,71
	31,25
	43,10
	45,17
	0,66%
	

	ratio 3/2
	1063,44
	31,93
	42,42
	44,15
	1,28%
	1481,42
	31,69
	42,97
	44,69
	0,78%
	

	generic
	1063,44
	31,93
	42,42
	44,15
	1,28%
	1474,86
	31,70
	42,97
	44,69
	0,33%
	

	Cross-check results
	

	dyadic
	-
	29,28
	41,41
	42,21
	-
	-
	31,25
	43,10
	45,17
	-
	OK

	ratio 3/2
	-
	31,93
	42,42
	44,15
	-
	-
	31,69
	42,97
	44,69
	-
	OK

	generic
	-
	31,93
	42,42
	44,15
	-
	-
	31,70
	42,97
	44,69
	-
	OK

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	SOCCER
	low layer
	1050
	kbps
	 
	 
	high layer
	1470
	kbps
	 
	 
	

	Thomson results
	

	 
	real bitrate
	psnr Y
	psnr U
	psnr V
	delta bitrate
	real bitrate
	psnr Y
	psnr U
	psnr V
	delta bitrate
	

	dyadic
	1044,03
	33,74
	41,50
	42,37
	-0,57%
	1488,46
	34,67
	42,85
	44,96
	1,26%
	

	ratio 3/2
	1057,82
	36,24
	43,31
	45,22
	0,74%
	1492,19
	35,18
	43,05
	45,04
	1,51%
	

	generic
	1057,81
	36,24
	43,31
	45,22
	0,74%
	1452,56
	35,10
	43,03
	45,01
	-1,19%
	

	Cross-check results
	

	dyadic
	-
	33,74
	41,51
	42,38
	-
	-
	34,67
	42,85
	44,96
	-
	OK

	ratio 3/2
	-
	36,24
	43,31
	45,22
	-
	-
	35,18
	43,05
	45,04
	-
	OK

	generic
	-
	36,24
	43,31
	45,22
	-
	-
	35,10
	43,02
	45,01
	-
	OK


Table 5  Results for CE10 test 2 (ratio 4/3)
	CITY
	low layer
	810
	kbps
	 
	 
	high layer
	1024
	kbps
	 
	 
	

	 
	real bitrate
	psnr Y
	psnr U
	psnr V
	delta bitrate
	real bitrate
	psnr Y
	psnr U
	psnr V
	delta bitrate
	Visual check

	Thomson results
	

	dyadic
	804,83
	29,83
	43,31
	45,39
	-0,64%
	1010,48
	32,24
	42,76
	45,34
	-1,32%
	

	ratio 3/2
	822,71
	34,89
	43,24
	45,16
	1,57%
	1020,97
	33,69
	42,91
	45,24
	-0,30%
	

	generic
	827,38
	35,84
	43,94
	45,91
	2,15%
	1034,01
	33,96
	42,92
	45,21
	0,98%
	

	Cross-check results
	

	dyadic
	-
	29,83
	43,31
	45,39
	-
	-
	32,24
	42,76
	45,34
	-
	OK

	ratio 3/2
	-
	34,89
	43,24
	45,16
	-
	-
	33,69
	42,91
	45,24
	-
	OK

	generic
	-
	35,84
	43,94
	45,91
	-
	-
	33,96
	42,92
	45,21
	-
	OK

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	CREW
	low layer
	1190
	kbps
	 
	 
	High  layer
	1500
	kbps
	 
	 
	

	Thomson results
	

	 
	real bitrate
	psnr Y
	psnr U
	psnr V
	delta bitrate
	real bitrate
	psnr Y
	psnr U
	psnr V
	delta bitrate
	

	dyadic
	1211,20
	35,23
	40,78
	40,03
	1,78%
	1490,08
	34,97
	40,41
	40,43
	-0,66%
	

	ratio 3/2
	1176,53
	36,22
	40,75
	40,05
	-1,13%
	1511,90
	35,35
	40,62
	40,75
	0,79%
	

	generic
	1201,04
	36,27
	41,00
	40,77
	0,93%
	1509,83
	34,99
	40,42
	40,45
	0,66%
	

	Cross-check results
	

	dyadic
	-
	35,23
	40,78
	40,03
	-
	-
	34,97
	40,41
	40,43
	-
	OK

	ratio 3/2
	-
	36,22
	40,75
	40,05
	-
	-
	35,35
	40,62
	40,75
	-
	OK

	generic
	-
	36,27
	41,00
	40,77
	-
	-
	34,99
	40,42
	40,45
	-
	OK

	
	
	
	
	
	
	
	
	
	
	
	

	HARBOUR
	low layer
	1050
	kbps
	 
	 
	high layer
	1470
	kbps
	 
	 
	

	Thomson results
	

	 
	real bitrate
	psnr Y
	psnr U
	psnr V
	delta bitrate
	real bitrate
	psnr Y
	psnr U
	psnr V
	delta bitrate
	

	dyadic
	1212,24
	29,75
	41,28
	43,74
	1,87%
	1519,73
	30,93
	41,88
	44,09
	1,32%
	

	ratio 3/2
	1174,42
	31,97
	40,90
	43,41
	-1,31%
	1500,57
	31,41
	41,78
	43,76
	0,04%
	

	generic
	1183,14
	31,99
	41,90
	43,76
	-0,58%
	1517,93
	31,22
	41,76
	43,75
	1,20%
	

	Cross-check results
	

	dyadic
	-
	29,75
	41,28
	43,74
	-
	-
	30,93
	41,88
	44,09
	-
	OK

	ratio 3/2
	-
	31,97
	40,90
	43,40
	-
	-
	31,41
	41,78
	43,76
	-
	OK

	generic
	-
	31,99
	41,90
	43,76
	-
	-
	31,22
	41,76
	43,75
	-
	OK

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	SOCCER
	low layer
	1050
	kbps
	 
	 
	high layer
	1470
	kbps
	 
	 
	

	Thomson results
	

	 
	real bitrate
	psnr Y
	psnr U
	psnr V
	delta bitrate
	real bitrate
	psnr Y
	psnr U
	psnr V
	delta bitrate
	

	dyadic
	1179,31
	33,91
	43,18
	44,74
	-0,90%
	1499,80
	34,20
	42,85
	44,95
	-0,01%
	

	ratio 3/2
	1181,99
	35,87
	43,41
	44,10
	-0,67%
	1504,34
	34,84
	42,95
	44,95
	0,29%
	

	generic
	1204,31
	36,46
	43,66
	45,52
	1,20%
	1505,02
	34,42
	42,80
	44,73
	0,33%
	

	Cross-check results
	

	dyadic
	-
	33,91
	43,18
	44,74
	-
	-
	34,20
	42,85
	44,95
	-
	OK

	ratio 3/2
	-
	35,87
	43,41
	44,10
	-
	-
	34,84
	42,94
	44,95
	-
	OK

	generic
	-
	36,46
	43,66
	45,52
	-
	-
	34,42
	
42,80
	44,72
	-
	OK


Table 6  Results for CE10 test 3 (ratio 5/3)
	CITY
	low layer
	610
	kbps
	 
	 
	high layer
	980
	kbps
	 
	 
	

	 
	real bitrate
	psnr Y
	psnr U
	psnr V
	delta bitrate
	real bitrate
	psnr Y
	psnr U
	psnr V
	delta bitrate
	Visual check

	Thomson results
	

	dyadic
	601,22
	29,91
	42,67
	44,17
	-1,44%
	997,97
	33,61
	42,94
	45,39
	1,83%
	

	ratio 3/2
	601,24
	34,06
	42,33
	44,27
	-1,44%
	967,69
	34,32
	42,96
	45,19
	-1,26%
	

	generic
	621,78
	35,30
	43,21
	45,11
	1,93%
	963,08
	33,99
	42,89
	45,18
	-1,73%
	

	Cross-check results
	

	dyadic
	601,20
	29,91
	42,66
	44,17
	-1,44%
	998
	33,61
	42,95
	45,39
	1,83%
	OK

	ratio 3/2
	-
	34,06
	42,33
	44,27
	-
	-
	34,32
	42,96
	45,18
	-
	OK 

	generic
	-
	35,30
	43,21
	45,11
	-
	-
	33,99
	42,89
	 45,18
	-
	OK

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	CREW
	low layer
	890
	kbps
	 
	 
	High  layer
	1430
	kbps
	 
	 
	

	Thomson results
	

	 
	real bitrate
	psnr Y
	psnr U
	psnr V
	delta bitrate
	real bitrate
	psnr Y
	psnr U
	psnr V
	delta bitrate
	

	dyadic
	887,24
	33,66
	39,00
	37,94
	-0,31%
	1407,53
	35,07
	40,32
	40,40
	-1,57%
	

	ratio 3/2
	906,04
	34,45
	39,31
	38,20
	1,80%
	1426,67
	35,36
	40,48
	40,67
	-0,23%
	

	generic
	898,96
	35,09
	39,68
	39,08
	1,01%
	1424,63
	35,11
	40,37
	40,51
	-0,38%
	

	Cross-check results
	

	dyadic
	887,56
	33,66
	39,01
	37,93
	-0.27%
	1406,23
	35,07
	40,32
	40,40
	-1,66%
	OK

	ratio 3/2
	-
	34,45
	39,30
	38,20
	-
	-
	35,36
	40,48
	40,67
	-
	OK

	generic
	-
	35,09
	39,68
	39,08
	-
	-
	35,10
	40,37
	40,51
	-
	OK

	
	
	
	
	
	
	
	
	
	
	
	

	HARBOUR
	low layer
	1050
	kbps
	 
	 
	high layer
	1470
	kbps
	 
	 
	

	Thomson results
	

	 
	real bitrate
	psnr Y
	psnr U
	psnr V
	delta bitrate
	real bitrate
	psnr Y
	psnr U
	psnr V
	delta bitrate
	

	dyadic
	894,55
	28,31
	40,56
	42,14
	0,51%
	1451,09
	31,28
	41,75
	43,85
	1,47%
	

	ratio 3/2
	907,37
	29,83
	40,31
	42,60
	1,95%
	1444,08
	31,91
	41,99
	43,98
	0,98%
	

	generic
	875,03
	30,81
	40,83
	42,58
	-1,68%
	1449,78
	31,46
	41,95
	43,89
	1,38%
	

	Cross-check results
	

	dyadic
	894,59
	28,31
	40,56
	42,14
	0,51%
	1451,47
	31,29
	41,75
	43,85
	-1.25%
	OK

	ratio 3/2
	-
	29,83
	40,31
	42,60
	-
	-
	31,91
	41,98
	43,98
	-
	OK

	generic
	-
	30,81
	40,83
	42,57
	-
	-
	31,46
	41,95
	43,89
	-
	OK

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	SOCCER
	low layer
	1050
	kbps
	 
	 
	high layer
	1470
	kbps
	 
	 
	

	Thomson results
	

	 
	real bitrate
	psnr Y
	psnr U
	psnr V
	delta bitrate
	real bitrate
	psnr Y
	psnr U
	psnr V
	delta bitrate
	

	dyadic
	893,80
	33,17
	41,25
	42,67
	0,43%
	1401,96
	34,72
	42,77
	44,88
	-1,96%
	

	ratio 3/2
	901,77
	34,57
	42,16
	43,18
	1,32%
	1421,51
	35,27
	43,05
	45,04
	-0,59%
	

	generic
	892,08
	35,58
	42,43
	44,42
	0,23%
	1444,52
	34,88
	42,97
	44,92
	1,02%
	

	Cross-check
	

	dyadic
	-
	 33,18
	41,25
	42,67
	-
	-
	34,71
	42,77
	44,88
	-
	OK

	ratio 3/2
	-
	34,57
	42,15
	43,17
	-
	-
	35,27
	43,05
	45,04
	-
	OK

	generic
	-
	35,58
	42,43
	44,42
	-
	-
	34,88
	42,97
	44,91
	-
	OK


3. Conclusion
From this cross-check it can be concluded that all the provided bitstreams, coder and decoder executables as well as configuration files for CE10 are all correct. 

The results (PSNR, rates, output sizes with or without cropping) given by Thomson were successfully cross-checked, the difference between their results and the cross-check ones being negligible. 
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