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1. Introduction

In the Pattaya meeting, the authors proposed the sub-picture video coding technique in VCEG-O46. The group decided to initiate a core experiment, and the core experiment description together with the simulation script and the source code were then provided in VCEG-O57. This document presents extensive simulation results according to the core experiment conditions. As can be seen from the results, the sub-picture coding scheme has good performance in a variety of test sequences, frame rates, bitrates, and resolutions. The authors propose that the sub-picture coding scheme would be adopted to the JVT video codec as an enhanced error resilient video coding tool. 

2. Simulation conditions

As stated in VCEG-O57, coding parameters were fixed except for the quantization parameter (QP), the slice size, and the intra GOB update (IGU) rate. The fixed parameter values were as follows:

· Motion vector resolution: 1/8 pel

· Hadamard transform: used

· Max search range: 16

· Number of previous frames used for inter motion search: 5

· All the block types enabled.

· B-frames and SP-frames: not used

· Symbol mode: CABAC

· Data partition: 1 partition per slice

· Sequence header: no sequence header

· Search range restrictions: no

· Rate-distortion optimized mode decision: on

· Constrained intra prediction: used

· Change QP: not used

· Additional reference frame: not used

Five QCIF sequences (Carphone, Coastguard, Foreman, Hall and News) and one CIF sequence (Irene), with different frame rates and bitrates, were simulated as recommended in VCEG-O57. Foreman sequence was simulated twice with different bitrates. Therefore, there were totally seven simulation cases, as shown in Table 1. The foreground sub-picture segmentation (the position and size) for each case is also shown. The Hall sequence was coded at 48 kbps instead of 32 kbps suggested in VCEG-O57, as the 32-kbps bitrate seemed to be too small for having sufficient amount of intra updates in the bitstream.

Table 1. The seven simulation cases 

	Sequence
	Bitrate

(kbps)
	Frame Rate

(frame/s)
	Num of Encoded Frames 
	Foreground Sub-picture Position & Size 

(Unit: MB)

	
	
	
	
	Left
	Top
	Width
	Height

	Carphone
	64
	10
	99
	2
	1
	6
	6

	Coastguard
	64
	10
	99
	1
	2
	9
	4

	Foreman
	64
	7.5
	75
	2
	2
	7
	6

	Foreman
	144
	7.5
	75
	2
	2
	7
	6

	Hall
	48
	10
	99
	2
	2
	7
	4

	News
	64
	15
	149
	2
	1
	8
	6

	Irene
	384
	30
	99
	4
	2
	11
	13


The chosen locations and sizes of the foreground sub-pictures were the same as proposed in VCEG-O57. For convenience, the information is repeated in this document. The foreground sub-picture for each sequence was obtained by manual segmentation, which tried to find the best common region of interest for all used frames in the sequence. The visual segmenting results of the six sequences can be roughly seen from Figure 1. In the displayed pictures, Irene (the bottom-right one) is displayed in its half size (in both width and height).
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Figure 1. Foreground sub-pictures segmentation: from top to bottom and left to right, the sequences are Carphone, Coastguard, Foreman, Hall, News, and Irene, respectively.

3. Simulation results

PSNR results and snapshots of coded frames for the simulation cases are shown in the tables, curves, and figures in the following pages. In the PSNR result tables, the following notation is used:

· x and y in each parameters pair (x, y) stand for the parameter values of foreground sub-picture and background sub-picture, respectively.

· a and b in each pair of PSNR values a/b denote overall PSNR (PSNR of the entire picture including both foreground and background) and foreground PSNR, respectively.

· X, Y, and Z in the bitrate results X/Y/Z are the desired video bitrate (with packetization overhead), the available video bitrate (the desired video bitrate without packetization overhead) and the achieved video bitrate, respectively.

· QPb is the quantization parameter of the background region, which decides the foreground region quantization parameters as stated in VCEG-O57. 

· The three compared codecs are: RSP codec refers to TML-8.6 with the sub-picture coding scheme proposed in VCEG-O46, ConvROI codec refers to TML-8.6 with region-of-interest (ROI) quantization, and Conv codec refers to the original TML-8.6 without ROI quantization.

As can be seen from the PSNR results, for all the seven simulation cases, the proposed RSP codec has the best PSNR values for the foreground region among the three compared codecs. For the sequences with camera movements (Carphone, Coastguard and Foreman), the overall PSNR of the RSP codec is higher in low packet loss rates, while lower in high packet loss rates. For the sequences without camera movements (Hall, News and Irene), the overall PSNR of RSP codec is higher in all packet loss rates. 

For all the seven simulation cases, the chosen foreground areas in the RSP codec look better compared to the other codecs (especially in high packet loss rates). Due to the better quality in foreground, the RSP codec outperforms the other codecs in overall perceived quality too, as can be seen from the selected snapshots.

Example sequences will be shown during the Geneva meeting.

Carphone PSNR Results

	Codec & Parameters
	PLR (%)
	Y PSNR (dB)
	Cb PSNR (dB)
	Cr PSNR (dB)

	
	
	Avg
	Max
	Min
	Avg
	Max
	Min
	Avg
	Max
	Min

	RSP Codec

Bitrate: 64.00/56.00/53.89 kbps

Slice Size: (9, 9) GOB/slice

IGU Rate: (1, 1) GOB/frame

QPb = 24
	0
	27.73

/28.75
	\
	\
	34.89

/35.52
	\
	\
	36.68

/35.66
	\
	\

	
	3
	27.05

/28.71
	27.73

/28.75
	26.05

/28.38
	34.80

/35.52
	34.89

/35.52
	34.60

/35.47
	36.65

/35.65
	36.68

/35.66
	36.61

/35.63

	
	5
	26.19

/28.58
	26.89

/28.75
	25.42

/27.85
	34.68

/35.49
	34.79

/35.52
	34.44

/35.40
	36.60

/35.64
	36.65

/35.66
	36.55

/35.57

	
	10
	25.24

/27.99
	26.33

/28.75
	24.28

/26.50
	34.47

/35.41
	34.75

/35.52
	34.21

/35.19
	36.51

/35.56
	36.64

/35.66
	36.37

/35.30

	
	20
	24.00

/27.31
	25.48

/28.73
	23.08

/26.33
	34.29

/35.40
	34.51

/35.52
	33.82

/35.24
	36.33

/35.51
	36.60

/35.66
	36.03

/35.41

	ConvROI Codec

Bitrate: 64.00/54.40/52.73 kbps

Slice Size: 9 GOB/slice

IGU Rate: 1 GOB/frame

QPb = 27
	0
	26.76

/27.69
	\
	\
	34.32

/34.56
	\
	\
	36.15

/34.99
	\
	\

	
	3
	26.72

/27.62
	26.76

/27.69
	26.44

/27.12
	34.32

/34.56
	34.33

/34.56
	34.27

/34.56
	36.15

/34.99
	36.16

/35.01
	36.15

/34.97

	
	5
	26.54

/27.45
	26.76

/27.69
	25.51

/26.37
	34.29

/34.55
	34.32

/34.57
	34.13

/34.44
	36.14

/34.97
	36.16

/35.01
	36.05

/34.85

	
	10
	26.17

/27.10
	26.66

/27.55
	25.20

/26.26
	34.26

/34.50
	34.31

/34.56
	34.17

/34.44
	36.11

/34.94
	36.15

/34.99
	36.06

/34.89

	
	20
	25.05

/25.89
	26.29

/27.50
	23.67

/24.23
	34.08

/34.47
	34.32

/34.63
	33.38

/34.31
	36.05

/34.87
	36.17

/35.00
	35.93

/34.66

	Conv Codec

Bitrate: 64.00/54.40/51.91 kbps

Slice Size: 9 GOB/slice

IGU Rate: 1 GOB/frame

QP = 27
	0
	26.49

/26.94
	\
	\
	34.14

/34.23
	\
	\
	36.03

/34.69
	\
	\

	
	3
	26.47

/26.92
	26.49

/26.94
	26.31

/26.73
	34.14

/34.23
	34.15

/34.23
	34.07

/34.23
	36.03

/34.69
	36.03

/34.70
	36.03

/34.69

	
	5
	26.21

/26.67
	26.49

/26.94
	25.40

/25.82
	34.11

/34.22
	34.15

/34.26
	33.95

/34.16
	36.01

/34.68
	36.03

/34.71
	35.92

/34.58

	
	10
	25.94

/26.46
	26.28

/26.87
	25.17

/26.05
	34.08

/34.19
	34.14

/34.23
	34.01

/34.13
	35.99

/34.67
	36.02

/34.69
	35.95

/34.64

	
	20
	24.80

/25.45
	25.84

/26.29
	23.45

/24.01
	33.94

/34.15
	34.11

/34.22
	33.37

/34.05
	35.94

/34.62
	36.01

/34.71
	35.82

/34.49
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Carphone coded frame #49
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Coastguard PSNR Results

	Codec & Parameters
	PLR (%)
	Y PSNR (dB)
	Cb PSNR (dB)
	Cr PSNR (dB)

	
	
	Avg
	Max
	Min
	Avg
	Max
	Min
	Avg
	Max
	Min

	RSP Codec

Bitrate: 64.00/56.00/54.34 kbps

Slice Size: (3, 3) GOB/slice

IGU Rate: (1/2, 1) GOB/frame

QPb = 26
	0
	25.07

/23.89
	\
	\
	37.55

/39.05
	\
	\
	40.75

/39.00
	\
	\

	
	3
	24.59

/23.83
	25.07

/23.89
	23.75

/23.30
	37.52

/39.05
	37.56

/39.08
	37.43

/39.05
	40.75

/38.99
	40.81

/39.00
	40.71

/38.93

	
	5
	24.17

/23.72
	24.71

/23.89
	23.71

/23.27
	37.45

/39.05
	37.51

/39.06
	37.37

/39.03
	40.73

/38.99
	40.75

/39.01
	40.76

/38.87

	
	10
	23.32

/23.39
	23.98

/23.89
	22.27

/22.57
	37.34

/39.07
	37.46

/39.13
	37.19

/39.01
	40.70

/38.99
	40.85

/39.06
	40.54

/38.92

	
	20
	22.63

/22.71
	23.48

/23.88
	21.82

/21.82
	37.21

/39.03
	37.34

/39.09
	36.95

/38.89
	40.65

/38.93
	40.79

/39.04
	40.43

/38.52

	ConvROI Codec

Bitrate: 64.00/54.40/49.46 kbps

Slice Size: 3 GOB/slice

IGU Rate: 1 GOB/frame

QPb = 28
	0
	24.52

/23.25
	\
	\
	37.45

/38.95
	\
	\
	40.13

/38.75
	\
	\

	
	3
	24.49

/23.24
	24.52

/23.25
	24.31

/23.16
	37.45

/38.95
	37.45

/38.95
	37.43

/38.95
	40.13

/38.75
	40.13

/38.75
	40.13

/38.75

	
	5
	24.24

/22.97
	24.52

/23.25
	23.81

/22.31
	37.43

/38.93
	37.45

/38.95
	37.39

/38.90
	40.13

/38.75
	40.16

/38.80
	40.06

/38.62

	
	10
	23.97

/22.77
	24.45

/23.13
	23.17

/22.27
	37.40

/38.91
	37.45

/38.98
	37.34

/38.84
	40.11

/38.72
	40.13

/38.77
	39.97

/38.51

	
	20
	23.16

/21.88
	23.85

/22.88
	22.49

/21.09
	37.32

/38.90
	37.45

/38.97
	37.18

/38.82
	40.11

/38.72
	40.22

/38.83
	39.96

/38.48

	Conv Codec

Bitrate: 64.00/54.40/49.73 kbps

Slice Size: 3 GOB/slice

IGU Rate: 1 GOB/frame

QP = 27
	0
	24.52

/23.03
	\
	\
	37.49

/38.79
	\
	\
	40.90

/39.01
	\
	\

	
	3
	24.49

/23.02
	24.52

/23.03
	24.37

/22.90
	37.49

/38.79
	37.49

/38.80
	37.49

/38.79
	40.90

/39.01
	40.90

/39.01
	40.89

/39.01

	
	5
	24.28

/22.78
	24.52

/23.03
	23.80

/22.15
	37.48

/38.81
	37.50

/38.85
	37.46

/38.77
	40.88

/38.99
	40.90

/39.01
	40.79

/38.87

	
	10
	23.94

/22.49
	24.42

/22.92
	23.29

/21.60
	37.45

/38.78
	37.49

/38.83
	37.39

/38.74
	40.89

/38.99
	40.94

/39.03
	40.84

/38.95

	
	20
	23.15

/21.64
	23.79

/22.58
	22.63

/21.15
	37.39

/38.77
	37.51

/38.90
	37.25

/38.62
	40.80

/38.92
	40.91

/39.03
	40.69

/38.77
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Coastguard coded frame #25
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Foreman (64 kbps) Results

	Codec & Parameters
	PLR (%)
	Y PSNR (dB)
	Cb PSNR (dB)
	Cr PSNR (dB)

	
	
	Avg
	Max
	Min
	Avg
	Max
	Min
	Avg
	Max
	Min

	RSP Codec

Bitrate: 64.00/58.00/53.38 kbps

Slice Size: (1, 1) GOB/slice

IGU Rate: (1, 1) GOB/frame

QPb = 25
	0
	24.05

/24.02
	\
	\
	34.40

/35.16
	\
	\
	34.92

/34.54
	\
	\

	
	3
	22.73

/23.91
	23.63

/24.02
	21.16

/22.91
	34.28

/35.15
	34.39

/35.16
	34.17

/35.06
	34.72

/34.51
	34.91

/34.54
	34.49

/34.31

	
	5
	22.31

/23.58
	23.33

/24.02
	20.48

/21.86
	34.19

/35.13
	34.36

/35.16
	33.83

/34.97
	34.65

/34.49
	34.86

/34.54
	34.23

/34.31

	
	10
	21.52

/23.39
	22.26

/24.02
	20.11

/22.44
	34.06

/35.09
	34.25

/35.16
	33.59

/34.82
	34.50

/34.43
	34.73

/34.54
	34.01

/34.03

	
	20
	20.31

/22.51
	21.08

/24.02
	18.72

/20.48
	33.70

/34.99
	34.08

/35.16
	33.18

/34.71
	34.09

/34.32
	34.46

/34.54
	33.73

/33.96

	ConvROI Codec

Bitrate: 64.00/56.80/52.26 kbps

Slice Size: 1 GOB/slice

IGU Rate: 1 GOB/frame

QPb = 27
	0
	23.66

/23.70
	\
	\
	34.14

/35.04
	\
	\
	34.72

/34.34
	\
	\

	
	3
	23.64

/23.69
	23.66

/23.70
	23.50

/23.62
	34.14

/35.04
	34.14

/35.04
	34.13

/35.04
	34.72

/34.34
	34.72

/34.34
	34.71

/34.33

	
	5
	23.16

/23.33
	23.66

/23.70
	20.65

/21.74
	34.11

/35.01
	34.15

/35.07
	34.02

/34.95
	34.69

/34.30
	34.72

/34.34
	34.52

/34.17

	
	10
	22.47

/22.89
	23.66

/23.70
	20.95

/22.11
	34.06

/34.94
	34.14

/35.04
	33.99

/34.85
	34.60

/34.25
	34.72

/34.34
	34.34

/34.10

	
	20
	21.07

/21.68
	22.03

/22.78
	19.77

/19.86
	33.82

/34.71
	34.08

/35.03
	33.33

/33.96
	34.29

/33.95
	34.62

/34.29
	33.68

/33.29

	Conv Codec

Bitrate: 64.00/56.80/52.75 kbps

Slice Size: 1 GOB/slice

IGU Rate: 1 GOB/frame

QP = 26
	0
	23.75

/23.61
	\
	\
	34.07

/34.87
	\
	\
	34.63

/34.15
	\
	\

	
	3
	23.72

/23.61
	23.75

/23.61
	23.39

/23.60
	34.07

/34.87
	34.08

/34.87
	34.07

/34.87
	34.63

/34.15
	34.63

/34.16
	34.63

/34.15

	
	5
	23.25

/23.26
	23.75

/23.61
	20.61

/21.65
	34.05

/34.86
	34.08

/34.88
	33.90

/34.79
	34.60

/34.13
	34.63

/34.15
	34.55

/34.06

	
	10
	22.52

/22.75
	23.75

/23.61
	21.29

/22.07
	33.99

/34.79
	34.07

/34.87
	33.82

/34.72
	34.50

/34.06
	34.63

/34.15
	34.15

/33.90

	
	20
	21.13

/21.46
	22.23

/22.55
	19.72

/19.56
	33.76

/34.56
	33.99

/34.81
	33.28

/33.89
	34.18

/33.77
	34.52

/34.07
	33.65

/33.19
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Foreman (64 kbps) coded frame #49

[image: image26.png]


  [image: image27.png]


  [image: image28.png]



Conv Codec 


ConvROI Codec 

RSP Codec

0 % packet loss rate

[image: image29.png]


  [image: image30.png]


  [image: image31.png]



Conv Codec 


ConvROI Codec 

RSP Codec

5 % packet loss rate

[image: image32.png]


 [image: image33.png]


  [image: image34.png]



Conv Codec 


ConvROI Codec 

RSP Codec

20 % packet loss rate

Foreman (144 kbps) Results

	Codec & Parameters
	PLR (%)
	Y PSNR (dB)
	Cb PSNR (dB)
	Cr PSNR (dB)

	
	
	Avg
	Max
	Min
	Avg
	Max
	Min
	Avg
	Max
	Min

	RSP Codec

Bitrate: 144.00/138.00/131.31 kbps 

Slice Size: (3, 1) GOB/slice

IGU Rate: (1, 1) GOB/frame

QPb = 15
	0
	25.73

/25.64
	\
	\
	35.88

/36.65
	\
	\
	36.85

/36.35
	\
	\

	
	3
	23.71

/25.49
	25.30

/25.64
	21.73

/24.17
	35.61

/36.61
	35.87

/36.65
	35.36

/36.30
	36.39

/36.30
	36.84

/36.35
	35.83

/35.81

	
	5
	23.29

/25.17
	24.25

/25.64
	21.71

/23.07
	35.40

/36.54
	35.75

/36.65
	34.73

/35.96
	36.23

/36.25
	36.68

/36.35
	35.52

/35.77

	
	10
	22.02

/24.80
	23.30

/25.64
	20.56

/23.87
	34.96

/36.44
	35.60

/36.65
	33.93

/36.06
	35.72

/36.07
	36.48

/36.35
	34.49

/35.46

	
	20
	20.58

/23.69
	21.42

/25.64
	19.19

/21.77
	34.61

/36.32
	35.09

/36.65
	34.09

/35.70
	35.23

/35.93
	35.84

/36.35
	34.64

/35.40

	ConvROI Codec

Bitrate: 144.00/136.80/126.65 kbps

Slice Size: 1 GOB/slice

IGU Rate: 1 GOB/frame

QPb = 18
	0
	25.23

/25.16
	\
	\
	35.48

/36.24
	\
	\
	36.29

/35.79
	\
	\

	
	3
	25.21

/25.15
	25.23

/25.16
	25.01

/25.02
	35.49

/36.24
	35.49

/36.24
	35.48

/36.24
	36.29

/35.79
	36.29

/35.79
	36.29

/35.79

	
	5
	24.46

/24.57
	25.23

/25.16
	21.59

/22.67
	35.42

/36.21
	35.48

/36.24
	35.16

/36.10
	36.20

/35.73
	36.29

/35.80
	35.70

/35.42

	
	10
	23.62

/23.92
	25.23

/25.16
	22.83

/23.05
	35.35

/36.12
	35.48

/36.24
	35.07

/35.87
	36.08

/35.60
	36.29

/35.79
	35.63

/35.07

	
	20
	21.96

/22.27
	23.14

/23.36
	20.18

/19.83
	35.01

/35.79
	35.42

/36.22
	34.15

/34.69
	35.63

/35.18
	36.15

/35.64
	34.72

/34.26

	Conv Codec

Bitrate: 144.00/136.80/128.34 kbps

Slice Size: 1 GOB/slice

IGU Rate: 1 GOB/frame

QP = 17
	0
	25.30

/25.08
	\
	\
	35.43

/36.10
	\
	\
	36.19

/35.66
	\
	\

	
	3
	25.25

/25.04
	25.30

/25.08
	24.84

/24.74
	35.43

/36.10
	35.43

/36.11
	35.43

/36.10
	36.19

/35.66
	36.19

/35.66
	36.19

/35.66

	
	5
	24.49

/24.54
	25.30

/25.08
	21.67

/22.61
	35.38

/36.07
	35.43

/36.12
	35.21

/35.95
	36.11

/35.60
	36.19

/35.66
	35.79

/35.29

	
	10
	23.57

/23.78
	25.30

/25.08
	22.20

/23.10
	35.26

/35.96
	35.43

/36.10
	34.83

/35.69
	35.96

/35.47
	36.19

/35.66
	35.38

/34.96

	
	20
	21.91

/22.30
	22.92

/23.44
	20.21

/19.98
	34.93

/35.67
	35.37

/36.07
	34.15

/34.83
	35.55

/35.09
	36.13

/35.60
	34.65

/34.34
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Foreman (144 kbps) coded frame #49
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Hall Results

	Codec & Parameters
	PLR (%)
	Y PSNR (dB)
	Cb PSNR (dB)
	Cr PSNR (dB)

	
	
	Avg
	Max
	Min
	Avg
	Max
	Min
	Avg
	Max
	Min

	RSP Codec

Bitrate: 48.00/40.00/38.46 kbps 

Slice Size: (1, 9) GOB/slice

IGU Rate: (1/2, 1/3) GOB/frame

QPb = 22
	0
	32.17

/29.19
	\
	\
	36.87

/35.81
	\
	\
	39.32

/38.54
	\
	\

	
	3
	32.01

/29.12
	32.17

/29.19
	31.68

/28.47
	36.83

/35.79
	36.87

/35.81
	36.70

/35.69
	39.28

/38.53
	39.33

/38.54
	39.03

/38.52

	
	5
	31.75

/28.92
	32.00

/29.19
	31.37

/28.16
	36.79

/35.78
	36.89

/35.81
	36.63

/35.70
	39.27

/38.52
	39.36

/38.54
	39.10

/38.47

	
	10
	31.35

/28.57
	31.88

/29.19
	30.98

/27.78
	36.72

/35.77
	36.87

/35.81
	36.59

/35.67
	39.15

/38.51
	39.32

/38.56
	39.02

/38.45

	
	20
	30.41

/27.52
	30.94

/29.19
	29.95

/26.31
	36.64

/35.70
	36.79

/35.81
	36.44

/35.63
	39.05

/38.42
	39.28

/38.55
	38.77

/38.27

	ConvROI Codec

Bitrate: 32.00/38.40/38.02 kbps

Slice Size: 9 GOB/slice

IGU Rate: 1/2 GOB/frame

QPb = 25
	0
	30.55

/27.65
	\
	\
	36.39

/35.23
	\
	\
	38.79

/38.14
	\
	\

	
	3
	30.38

/27.39
	30.55

/37.65
	29.53

/36.11
	36.38

/35.23
	36.39

/35.23
	36.37

/35.20
	38.78

/38.12
	38.79

/38.14
	38.75

/38.02

	
	5
	30.30

/27.28
	30.55

/27.65
	29.59

/26.17
	36.37

/35.22
	36.40

/35.26
	36.23

/35.16
	38.77

/38.13
	38.81

/38.14
	38.72

/38.10

	
	10
	29.68

/26.42
	30.42

/27.45
	27.28

/22.86
	36.28

/35.09
	36.40

/35.24
	36.05

/34.45
	38.72

/38.00
	38.83

/38.15
	38.38

/37.10

	
	20
	28.83

/25.23
	30.52

/27.59
	27.25

/23.05
	36.26

/35.10
	36.38

/35.23
	36.08

/34.75
	38.66

/37.92
	38.79

/38.14
	38.49

/37.39

	Conv Codec

Bitrate: 48.00/38.40/37.08 kbps

Slice Size: 9 GOB/slice

IGU Rate: 1/3 GOB/frame

QP = 23
	0
	31.30

/28.00
	\
	\
	36.75

/35.59
	\
	\
	39.35

/38.56
	\
	\

	
	3
	31.15

/27.79
	31.30

/28.00
	30.48

/26.87
	36.75

/35.58
	36.76

/35.59
	36.73

/35.53
	39.34

/38.55
	39.35

/38.56
	39.28

/38.47

	
	5
	30.96

/27.49
	31.30

/28.00
	30.33

/26.60
	36.74

/35.57
	36.76

/35.61
	36.67

/35.49
	39.33

/38.54
	39.37

/38.56
	39.25

/38.44

	
	10
	30.34

/26.67
	30.99

/27.62
	28.65

/24.34
	36.64

/35.43
	36.75

/35.59
	36.43

/35.25
	39.28

/38.49
	39.38

/38.56
	39.08

/38.37

	
	20
	29.13

/25.11
	31.06

/27.95
	27.37

/22.74
	36.64

/35.43
	36.73

/35.60
	36.57

/35.27
	39.26

/38.43
	39.34

/38.55
	39.16

/38.32
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Hall coded frame #73
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News Results

	Codec & Parameters
	PLR (%)
	Y PSNR (dB)
	Cb PSNR (dB)
	Cr PSNR (dB)

	
	
	Avg
	Max
	Min
	Avg
	Max
	Min
	Avg
	Max
	Min

	RSP Codec

Bitrate: 144.00/132.00/127.25 kbps 

Slice Size: (3, 9) GOB/slice

IGU Rate: (1, 1/2) GOB/frame

QPb = 18
	0
	33.52

/32.26
	\
	\
	38.49

/37.33
	\
	\
	39.09

/37.91
	\
	\

	
	3
	33.26

/32.10
	33.51

/32.26
	32.68

/31.56
	38.44

/37.32
	38.50

/37.33
	38.30

/37.23
	39.05

/37.90
	39.10

/37.91
	38.99

/37.83

	
	5
	32.99

/31.94
	33.38

/32.26
	32.18

/31.42
	38.38

/37.27
	38.46

/37.33
	38.13

/36.91
	39.01

/37.87
	39.09

/37.91
	38.87

/37.65

	
	10
	32.50

/31.42
	33.15

/32.26
	31.27

/29.62
	38.30

/37.24
	38.45

/37.33
	38.12

/37.07
	38.94

/37.85
	39.02

/37.91
	38.85

/37.73

	
	20
	30.90

/29.90
	31.86

/31.22
	29.21

/27.94
	38.12

/37.06
	38.23

/37.16
	37.95

/36.86
	38.81

/37.72
	38.92

/37.79
	38.72

/37.61

	ConvROI Codec

Bitrate: 144.00/129.60/128.56 kbps

Slice Size: 9 GOB/slice

IGU Rate: 1 GOB/frame

QPb = 22
	0
	31.46

/30.40
	\
	\
	37.04

/35.88
	\
	\
	37.61

/36.14
	\
	\

	
	3
	31.41

/30.34
	31.46

/30.40
	31.22

/30.13
	37.03

/35.87
	37.04

/35.88
	37.02

/35.85
	37.61

/36.14
	37.62

/36.15
	37.60

/36.13

	
	5
	31.16

/30.01
	31.46

/30.40
	30.21

/28.75
	36.84

/35.67
	37.04

/35.88
	35.50

/34.01
	37.51

/36.04
	37.61

/36.15
	36.81

/35.17

	
	10
	30.72

/29.43
	31.33

/30.21
	29.45

/27.82
	36.92

/35.79
	37.01

/35.86
	36.82

/35.72
	37.53

/36.07
	37.59

/36.12
	37.47

/36.01

	
	20
	29.28

/27.61
	30.29

/28.88
	27.55

/25.55
	35.86

/34.55
	36.79

/35.71
	33.97

/32.20
	36.98

/35.43
	37.44

/36.04
	36.00

/34.29

	Conv Codec

Bitrate: 144.00/129.60/119.96 kbps

Slice Size: 9 GOB/slice

IGU Rate: 1 GOB/frame

QP = 21
	0
	31.50

/30.07
	\
	\
	36.76

/35.51
	\
	\
	37.35

/37.88
	\
	\

	
	3
	31.45

/30.01
	31.50

/30.07
	31.28

/29.83
	36.76

/35.51
	36.76

/35.51
	36.75

/35.49
	37.35

/35.88
	37.36

/35.89
	37.34

/35.88

	
	5
	31.20

/29.70
	31.50

/30.07
	30.29

/28.54
	36.50

/35.21
	36.77

/35.51
	34.52

/32.71
	37.24

/35.75
	37.35

/35.88
	36.44

/34.71

	
	10
	30.80

/29.19
	31.37

/29.91
	29.64

/27.70
	36.67

/35.43
	36.74

/35.50
	36.58

/35.31
	37.29

/35.81
	37.34

/35.87
	37.21

/35.72

	
	20
	29.45

/27.53
	30.35

/28.66
	38.06

/25.83
	35.46

/33.97
	36.61

/35.36
	32.95

/30.97
	36.74

/35.14
	37.25

/35.79
	35.45

/33.59
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News coded frame #144
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Irene Results

	Codec & Parameters
	PLR (%)
	Y PSNR (dB)
	Cb PSNR (dB)
	Cr PSNR (dB)

	
	
	Avg
	Max
	Min
	Avg
	Max
	Min
	Avg
	Max
	Min

	RSP Codec

Bitrate: 384.00/360.00/359.00 kbps 

Slice Size: (3, 3) GOB/slice

IGU Rate: (1, 1/4) GOB/frame

QPb = 22
	0
	35.59

/33.74
	\
	\
	38.71

/37.59
	\
	\
	37.95

/37.04
	\
	\

	
	3
	35.20

/33.60
	35.59

/33.74
	34.50

/32.35
	38.68

/37.58
	38.71

/37.59
	38.60

/37.51
	37.90

/37.04
	37.95

/37.04
	37.77

/36.97

	
	5
	34.52

/33.05
	35.23

/33.74
	33.14

/30.87
	38.57

/37.51
	38.70

/37.59
	38.12

/37.26
	37.81

/36.96
	37.92

/37.04
	37.65

/36.67

	
	10
	33.73

/32.48
	34.69

/33.74
	32.24

/31.39
	38.53

/37.45
	38.65

/37.59
	38.14

/37.21
	37.73

/36.87
	37.85

/37.04
	37.55

/36.64

	
	20
	32.00

/30.56
	33.20

/32.78
	31.01

/29.12
	38.37

/37.18
	38.57

/37.54
	38.00

/36.71
	37.40

/36.56
	37.66

/36.99
	37.07

/36.11

	ConvROI Codec

Bitrate: 384.00/355.20/318.86 kbps

Slice Size: 3 GOB/slice

IGU Rate: 1 GOB/frame

QPb = 25
	0
	33.81

/31.88
	\
	\
	37.39

/36.72
	\
	\
	36.61

/36.10
	\
	\

	
	3
	33.78

/31.83
	33.81

/31.88
	33.59

/31.55
	37.38

/36.70
	37.39

/36.72
	37.29

/36.49
	36.61

/36.09
	36.61

/36.10
	36.56

/35.96

	
	5
	33.22

/31.09
	33.81

/31.88
	32.20

/29.73
	37.35

/36.66
	37.39

/36.72
	37.24

/36.57
	36.56

/36.02
	36.61

/36.10
	36.50

/35.90

	
	10
	32.54

/30.19
	33.45

/31.47
	31.33

/28.60
	37.30

/36.56
	37.38

/36.71
	37.16

/36.37
	36.49

/35.89
	36.58

/36.07
	36.39

/35.68

	
	20
	31.03

/28.32
	32.44

/30.06
	29.35

/26.38
	37.02

/36.19
	37.25

/36.46
	36.64

/35.60
	36.23

/35.49
	36.45

/35.85
	35.86

/34.86

	Conv Codec

Bitrate: 384.00/355.20/338.49 kbps

Slice Size: 3 GOB/slice

IGU Rate: 1 GOB/frame

QP = 23
	0
	34.38

/32.06
	\
	\
	37.76

/36.96
	\
	\
	37.14

/36.29
	\
	\

	
	3
	34.34

/32.01
	34.48

/32.06
	34.09

/31.65
	37.75

/36.95
	37.76

/36.96
	37.71

/36.89
	37.14

/36.29
	37.14

/36.29
	37.13

/36.27

	
	5
	33.72

/31.24
	34.38

/32.06
	32.73

/30.03
	37.70

/36.88
	37.76

/36.96
	37.63

/36.76
	37.07

/36.19
	37.14

/36.29
	36.99

/36.05

	
	10
	32.94

/30.31
	33.88

/31.64
	31.60

/28.57
	37.65

/36.76
	37.78

/36.94
	37.54

/36.55
	36.99

/36.05
	37.10

/36.25
	36.87

/35.87

	
	20
	31.36

/28.44
	32.93

/30.32
	29.58

/26.51
	37.32

/36.25
	37.64

/36.76
	36.65

/34.88
	36.67

/35.59
	36.95

/36.05
	36.30

/35.13
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Irene coded frame #144
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Joint Video Coding Experts Group - Patent Disclosure Form
(Typically one per contribution and one per Standard | Recommendation)

Please send to:


JVT Rapporteur Gary Sullivan, Microsoft Corp., One Microsoft Way, Bldg. 9, Redmond WA 98052-6399, USA


Email (preferred): Gary.Sullivan@itu.int  Fax: +1 425 706 7329 (+1 425 70MSFAX)

This form provides the ITU-T | ISO/IEC Joint Video Coding Experts Group (JVT) with information about the patent status of techniques used in or proposed for incorporation in a Recommendation | Standard.  JVT requires that all technical contributions be accompanied with this form. Anyone with knowledge of any patent affecting the use of JVT work, of their own or of any other entity (“third parties”), is strongly encouraged to submit this form as well.

This information will be maintained in a “living list” by JVT during the progress of their work, on a best effort basis.  If a given technical proposal is not incorporated in a Recommendation | Standard, the relevant patent information will be removed from the “living list”.  The intent is that the JVT experts should know in advance of any patent issues with particular proposals or techniques, so that these may be addressed well before final approval.

This is not a binding legal document; it is provided to JVT for information only, on a best effort, good faith basis.  Please submit corrected or updated forms if your knowledge or situation changes.

This form is not a substitute for the ITU ISO IEC Patent Statement and Licensing Declaration, which should be submitted by Patent Holders to the ITU TSB Director and ISO Secretary General before final approval.

	Submitting Organization or Person:

	Organization name
	Nokia Corporation
	

	Mailing address
	
	

	Country
	
	

	Contact person
	
	

	Telephone
	
	

	Fax
	
	

	Email
	
	

	Place and date of submission
	Geneva, Switzerland, January 2002
	

	Relevant Recommendation | Standard and, if applicable, Contribution:

	Name (ex: “JVT”)
	JVT
	

	Title
	Sub-Picture Coding
	

	Contribution number
	JVT-B040, VCEG-O57, and VCEG-O46
	

	
	
	


(Form continues on next page)

	Disclosure information – Submitting Organization/Person  (choose one box)
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	2.0
The submitter is not aware of having any granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.

or,

	The submitter (Patent Holder) has granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.  In which case,
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	2.1 The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a free license to an unrestricted number of applicants on a worldwide, non-discriminatory basis to manufacture, use and/or sell implementations of the above Recommendation | Standard.
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	2.2
The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a license to an unrestricted number of applicants on a worldwide, non-discriminatory basis and on reasonable terms and conditions to manufacture, use and/ or sell implementations of the above Recommendation | Standard.


Such negotiations are left to the parties concerned and are performed outside the ITU | ISO/IEC.
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	2.2.1
The same as box 2.2 above, but in addition the Patent Holder is prepared to grant a “royalty-free” license to anyone on condition that all other patent holders do the same.
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	2.3
The Patent Holder is unwilling to grant licenses according to the provisions of either 2.1, 2.2, or 2.2.1 above.  In this case, the following information must be provided as part of this declaration:

· patent registration/application number;
· an indication of which portions of the Recommendation | Standard are affected.
· a description of the patent claims covering the Recommendation | Standard;

	In the case of any box other than 2.0 above, please provide the following:

	Patent number(s)/status
	
	

	Inventor(s)/Assignee(s)
	
	

	Relevance to JVT
	
	

	Any other remarks:
	
	

	(please provide attachments if more space is needed)




(form continues on next page)

Third party patent information – fill in based on your best knowledge of relevant patents granted, pending, or planned by other people or by organizations other than your own.

	Disclosure information – Third Party Patents (choose one box)
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	3.1
The submitter is not aware of any granted, pending, or planned patents held by third parties associated with the technical content of the Recommendation | Standard or Contribution.
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	3.2
The submitter believes third parties may have granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.



	For box 3.2, please provide as much information as is known (provide attachments if more space needed) - JVT will attempt to contact third parties to obtain more information:



	3rd party name(s)
	
	

	Mailing address
	
	

	Country
	
	

	Contact person
	
	

	Telephone
	
	

	Fax
	
	

	Email
	
	

	Patent number/status
	
	

	Inventor/Assignee
	
	

	Relevance to JVT
	
	

	
	
	


	Any other comments or remarks:
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