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1. Introduction

We performed a core experiment on the sub-picture encoding which was proposed as in VCEG-O57. Simulation software was tested on PC with Windows OS. Following 4 sequences were tested with given conditions.

Table 1. Test Sequences and conditions

	Sequences
	Bitrate

(kbps)
	Frame

Rate
	No. 

Frames
	Left
	Top
	Width
	Height

	Hall Monitor (QCIF)

Paris (CIF)

Silent (QCIF)

Foreman (QCIF)
	32

144

64

144
	10

15

10

7.5
	99

75

99

149
	2

4

2

2
	2

2

2

2
	7

11

7

7
	4

13

6

6


Simulation results are given in Table 2 ~ Table 5. Decoded sequences for subjective quality measurement will be provided if necessary.

Table 2. Result of Foreman Sequence

	Codec & Parameters
	PLR

(%)
	Fore /

Back
	Y PSNR (dB)
	Cb PSNR (dB)
	Cr PSNR (dB)

	
	
	
	Avg
	Max.
	Min.
	Avg.
	Max. 
	Min.
	Avg.
	Max.
	Min.

	RSP codec

Target bit rate =

144.00/138.00 kbps

IGUf = 1, IGUb = 1

1 GOB/slice
QPb = 15

Bit rate = 136.38 kbps
	0
	B
	28.83
	\
	\
	38.28
	\
	\
	38.58
	\
	\

	
	
	F
	29.06
	\
	\
	38.62
	\
	\
	38.10
	\
	\

	
	3
	B
	27.01
	28.67
	23.40
	37.95
	38.28
	36.21
	37.95
	38.58
	35.30

	
	
	F
	28.46
	29.06
	23.03
	38.39
	38.62
	36.30
	37.82
	38.10
	35.30

	
	5
	B
	26.02
	28.63
	22.42
	37.82
	38.27
	36.82
	37.89
	38.53
	35.94

	
	
	F
	28.55
	29.06
	25.42
	38.56
	38.62
	38.38
	38.01
	38.10
	37.69

	
	10
	B
	25.14
	27.11
	23.19
	37.66
	38.00
	36.95
	37.16
	38.32
	35.78

	
	
	F
	28.51
	29.06
	26.21
	38.55
	38.62
	38.42
	37.98
	38.10
	37.65

	
	20
	B
	22.46
	25.86
	19.51
	36.70
	37.74
	34.71
	36.40
	37.53
	34.48

	
	
	F
	27.24
	29.06
	23.20
	38.13
	38.62
	35.61
	37.51
	38.10
	34.97

	Conv. Codec + ROI

Target bit rate =

144.00/136.80 kbps

IGU = 1

1 GOB/slice

QPb = 18

Bit rate = 126.33 kbps
	0
	B
	28.06
	\
	\
	37.57
	\
	\
	37.55
	\
	\

	
	
	F
	28.35
	\
	\
	37.76
	\
	\
	36.92
	\
	\

	
	3
	B
	28.05
	28.06
	28.04
	37.57
	37.57
	37.57
	37.55
	37.55
	37.55

	
	
	F
	28.35
	28.35
	28.33
	37.76
	37.76
	37.76
	36.92
	36.92
	36.92

	
	5
	B
	27.23
	28.06
	22.88
	37.43
	37.57
	36.64
	37.32
	37.55
	36.53

	
	
	F
	27.75
	28.35
	23.52
	37.65
	37.76
	37.01
	36.78
	36.92
	35.82

	
	10
	B
	26.29
	28.06
	22.40
	37.39
	37.57
	36.97
	37.23
	37.55
	36.47

	
	
	F
	26.75
	28.35
	22.44
	37.62
	37.76
	37.34
	36.68
	36.92
	35.82

	
	20
	B
	25.58
	27.59
	20.80
	36.99
	37.51
	34.38
	36.88
	37.49
	34.52

	
	
	F
	26.03
	27.93
	20.34
	37.22
	37.68
	34.84
	36.23
	36.85
	33.18

	Conv. Codec

Target bit rate =

144.00/136.80 kbps

IGU = 1

1 GOB/slice

QP = 17

Bit rate = 129.09 kbps
	0
	B
	28.17
	\
	\
	37.50
	\
	\
	37.46
	\
	\

	
	
	F
	28.23
	\
	\
	37.63
	\
	\
	36.58
	\
	\

	
	3
	B
	28.16
	28.17
	28.08
	37.50
	37.50
	37.49
	37.45
	37.46
	37.32

	
	
	F
	28.23
	28.23
	28.20
	37.63
	37.63
	37.62
	36.58
	36.58
	36.58

	
	5
	B
	27.15
	28.17
	22.77
	37.37
	37.50
	36.69
	37.17
	37.46
	36.41

	
	
	F
	27.66
	28.23
	24.10
	37.55
	37.63
	37.10
	36.48
	36.58
	35.89

	
	10
	B
	26.20
	28.17
	22.74
	37.31
	37.50
	36.97
	37.05
	37.46
	35.88

	
	
	F
	26.61
	28.23
	22.63
	37.48
	37.63
	37.20
	36.39
	36.58
	35.71

	
	20
	B
	25.49
	27.75
	21.14
	37.05
	37.47
	35.55
	36.80
	37.41
	35.09

	
	
	F
	25.98
	27.81
	21.39
	37.22
	37.57
	35.71
	36.07
	36.52
	34.25


Table 3. Result of Hall Monitor Sequence

	Codec & Parameter
	PLR

(%)
	Fore/

Back
	Y PSNR (dB)
	Cb PSNR (dB)
	Cr PSNR (dB)
K

K

	
	
	
	Avg.
	Max
	Min
	Avg.
	Max
	Min
	Avg.
	Max
	Min

	RSP codec

Target bit rate =

32.00/24.00 kbps

IGUf = 1, IGUb = 1/3

1 GOB/slice for FG

3 GOB/slice for BG
QPb = 31

Bit rate = 24.25 kbps
	0
	B
	26.35
	\
	\
	35.11
	\
	\
	37.73
	\
	\

	
	
	F
	23.92
	\
	\
	34.06\
	\
	\
	37.47
	\
	\

	
	3
	B
	26.30
	26.36
	26.13
	35.09
	35.12
	35.04
	37.74
	37.85
	37.72

	
	
	F
	23.89
	23.92
	23.61
	34.05
	34.06
	33.97
	37.47
	37.47
	37.47

	
	5
	B
	26.22
	26.30
	26.14
	35.09
	35.14
	35.03
	37.72
	37.84
	37.66

	
	
	F
	23.82
	23.92
	23.58
	34.04
	34.06
	34.01
	37.47
	37.47
	37.44

	
	10
	B
	26.07
	26.19
	25.97
	35.03
	35.12
	34.69
	37.73
	37.83
	37.65

	
	
	F
	23.72
	23.92
	23.38
	33.99
	34.06
	33.84
	37.46
	37.48
	37.44

	
	20
	B
	25.85
	26.15
	25.64
	34.99
	35.19
	34.57
	37.69
	37.80
	37.56

	
	
	F
	23.42
	23.92
	23.17
	33.94
	34.06
	33.77
	37.42
	37.47
	37.33

	Conv. Codec + ROI

Target bit rate =

32.00/22.40 kbps

IGU = 1

1 GOB/slice

QPb = 31

Bit rate = 32.05 kbps
	0
	B
	26.29
	\
	\
	35.31
	\
	\
	37.75
	\
	\

	
	
	F
	23.88
	\
	\
	34.19
	\
	\
	37.50
	\
	\

	
	3
	B
	26.25
	26.29
	26.09
	35.30
	35.31
	35.25
	37.74
	37.75
	37.73

	
	
	F
	23.83
	23.88
	23.61
	34.18
	34.19
	34.10
	37.49
	37.50
	37.46

	
	5
	B
	26.22
	26.29
	26.09
	35.29
	35.31
	35.22
	37.74
	37.81
	37.66

	
	
	F
	23.80
	23.88
	23.58
	34.18
	34.20
	34.12
	37.49
	37.68
	37.33

	
	10
	B
	26.10
	26.26
	25.72
	35.28
	35.31
	35.15
	37.74
	37.77
	37.71

	
	
	F
	23.58
	23.86
	23.19
	34.17
	34.20
	34.10
	37.50
	37.57
	37.41

	
	20
	B
	25.65
	26.08
	25.15
	35.19
	35.28
	34.99
	37.70
	37.78
	37.65

	
	
	F
	22.97
	23.66
	22.18
	34.08
	34.16
	33.96
	37.44
	37.62
	37.31

	Conv. Codec

Target bit rate =

32.00/22.40 kbps

IGU = 1

1 GOB/slice

QP = 31

Bit rate = 29.10 kbps
	0
	B
	25.75
	\
	\
	35.23
	\
	\
	37.74
	\
	\

	
	
	F
	22.83
	\
	\
	33.99
	\
	\
	37.43
	\
	\

	
	3
	B
	25.72
	25.75
	25.57
	35.22
	35.23
	35.18
	37.74
	37.74
	37.73

	
	
	F
	22.80
	22.83
	22.59
	33.98
	33.99
	33.92
	37.43
	37.43
	37.41

	
	5
	B
	25.69
	25.75
	25.60
	35.22
	35.23
	35.16
	37.74
	37.75
	37.69

	
	
	F
	22.76
	22.83
	22.61
	33.98
	33.99
	33.95
	37.42
	37.45
	37.36

	
	10
	B
	25.60
	25.72
	25.26
	35.20
	35.25
	35.08
	37.73
	37.77
	37.70

	
	
	F
	22.63
	22.80
	22.32
	33.97
	34.00
	33.92
	37.40
	37.44
	37.32

	
	20
	B
	25.23
	25.56
	24.88
	35.12
	35.22
	34.93
	37.70
	37.75
	37.63

	
	
	F
	22.18
	22.63
	21.70
	33.90
	33.97
	33.76
	37.39
	37.54
	37.28


Table 4. Result of Paris Sequence

	 Codec & Parameters
	PLR

(%)
	Fore/

Back
	Y PSNR (dB)
	Cb PSNR (dB)
	Cr PSNR (dB)

	
	
	
	Avg.
	Max
	Min
	Avg.
	Max
	Min
	Avg.
	Max
	Min

	  RSP codec

Target bit rate =

144.00/132.00 kbps

IGUf = 1, IGUb = 1
1 GOB/slice

QPb = 31

Bit rate = 144.06 kbps
	0
	B 
	24.30
	\ 
	\
	32.01
	\
	\
	32.68
	\
	\

	
	
	F 
	24.93
	\ 
	\
	33.19
	\
	\
	33.41
	\
	\

	
	3
	B
	23.82
	24.16
	23.22
	31.78
	32.00
	30.93
	32.58
	32.67
	32.48

	
	
	F
	24.84
	24.93
	24.06
	33.17
	33.19
	32.93
	33.39
	33.41
	33.26

	
	5
	B
	23.67
	24.22
	23.09
	31.72
	32.00
	30.79
	32.53
	32.68
	32.30

	
	
	F
	24.56
	24.93
	23.28
	33.11
	33.19
	32.86
	33.30
	33.41
	32.92

	
	10
	B
	23.15
	23.50
	22.75
	31.54
	31.79
	30.72
	32.37
	32.55
	32.03

	
	
	F
	24.52
	24.93
	23.97
	33.04
	33.19
	32.71
	33.23
	33.41
	32.94

	
	20
	B
	22.24
	23.10
	21.15
	31.11
	31.72
	30.36
	32.16
	32.41
	31.84

	
	
	F
	23.56
	24.93
	22.32
	32.86
	33.19
	32.52
	33.05
	33.41
	32.61

	Conv. Codec + ROI

Target bit rate =

144.00/129.60 kbps

IGU = 1

1 GOB/slice

QPb = 31

Bit rate = 165.66 kbps 
	0
	B 
	24.34
	\ 
	\
	32.01
	\
	\
	32.80
	\
	\

	
	
	F 
	24.96
	\ 
	\
	33.17
	\
	\
	33.76
	\
	\

	
	3
	B
	24.33
	24.34
	24.26
	32.01
	32.01
	32.00
	32.80
	32.80
	32.79

	
	
	F
	24.94
	24.96
	24.79
	33.16
	33.17
	33.16
	33.76
	33.76
	33.75

	
	5
	B
	24.19
	24.34
	23.71
	31.97
	32.01
	31.88
	32.78
	32.80
	32.73

	
	
	F
	24.70
	24.96
	23.76
	33.13
	33.17
	33.01
	33.71
	33.76
	33.55

	
	10
	B
	23.83
	24.34
	23.21
	31.90
	32.01
	31.79
	32.68
	32.80
	32.52

	
	
	F
	24.19
	24.96
	23.15
	33.00
	33.17
	32.84
	33.55
	33.76
	33.25

	
	20
	B
	23.03
	23.68
	21.65
	31.67
	31.82
	31.31
	32.47
	32.66
	32.03

	
	
	F
	22.99
	24.25
	21.25
	32.70
	33.00
	32.25
	33.16
	33.58
	32.41

	Conv. Codec

Target bit rate =

144.00/129.60 kbps

IGU = 1

1 GOB/slice

QP = 31

Bit rate = 151.40 kbps
	0
	B 
	23.98
	\ 
	\
	31.90
	\
	\
	32.69
	\
	\

	
	
	F 
	23.92
	\ 
	\
	32.79
	\
	\
	33.36
	\
	\

	
	3
	B
	23.97
	23.98
	23.94
	31.90
	31.90
	31.89
	32.69
	32.69
	32.68

	
	
	F
	23.91
	23.92
	23.88
	32.78
	32.79
	32.77
	33.36
	33.36
	33.32

	
	5
	B
	23.84
	23.98
	23.53
	31.86
	31.90
	31.73
	32.66
	32.69
	32.57

	
	
	F
	23.75
	23.92
	23.29
	32.76
	32.79
	32.68
	33.33
	33.37
	33.22

	
	10
	B
	23.52
	23.98
	23.14
	31.76
	31.90
	31.68
	32.56
	32.69
	32.43

	
	
	F
	23.30
	23.92
	22.58
	32.63
	32.79
	32.42
	33.17
	33.36
	32.99

	
	20
	B
	22.86
	23.38
	21.78
	31.59
	31.72
	31.22
	32.36
	32.56
	31.96

	
	
	F
	22.42
	23.22
	21.42
	32.40
	32.67
	31.99
	32.83
	33.21
	32.26


Table 5. Result of Silent Sequence

	Codec & Parameters 

 
	PLR (%) 
	Fore/ Back
	Y PSNR (dB) 
	Cb PSNR (dB) 
	Cr PSNR (dB) 

	
	
	
	Avg.
	Max
	Min
	Avg.
	Max
	Min
	Avg.
	Max
	Min

	RSP codec

Target bit rate =

64.00/56.00 kbps

IGUf = 1, IGUb = 1/2

3 GOB/slice

QPb = 22

Bit rate = 55.85 kbps
	0
	B 
	29.63
	\ 
	\
	35.40
	\
	\
	37.06
	\
	\

	
	
	F 
	28.72
	\ 
	\
	35.47
	\
	\
	36.75
	\
	\

	
	3
	B
	29.04
	29.63
	27.67
	35.30
	35.40
	35.11
	36.99
	37.06
	36.79

	
	
	F
	28.68
	28.72
	28.37
	35.47
	35.47
	35.43
	36.74
	36.75
	36.72

	
	5
	B
	28.44
	29.42
	26.67
	35.23
	35.37
	35.07
	36.93
	37.05
	36.82

	
	
	F
	28.58
	28.72
	28.15
	35.45
	35.47
	35.37
	36.72
	36.75
	36.63

	
	10
	B
	27.51
	28.47
	26.35
	35.04
	35.35
	34.64
	36.76
	37.02
	36.32

	
	
	F
	28.06
	28.72
	26.67
	35.34
	35.47
	34.79
	36.61
	36.75
	36.01

	
	20
	B
	26.79
	28.58
	25.02
	34.93
	35.29
	34.42
	36.66
	36.92
	36.28

	
	
	F
	27.17
	28.71
	25.86
	35.23
	35.47
	34.70
	36.50
	36.75
	35.97

	Conv. Codec + ROI

Target bit rate =

64.00/54.40 kbps

IGU = 1

1 GOB/slice

QPb = 26

Bit rate = 51.84 kbps
	0
	B 
	28.08
	\ 
	\
	34.13
	\
	\
	36.19
	\
	\

	
	
	F 
	27.47
	\ 
	\
	34.82
	\
	\
	36.07
	\
	\

	
	3
	B
	28.03
	28.08
	27.66
	34.12
	34.13
	34.07
	36.18
	36.19
	36.13

	
	
	F
	27.40
	27.47
	26.92
	34.81
	34.82
	34.72
	36.07
	36.07
	36.01

	
	5
	B
	27.95
	28.08
	27.46
	34.12
	34.14
	34.09
	36.18
	36.20
	36.13

	
	
	F
	27.30
	27.47
	26.52
	34.80
	34.82
	34.76
	36.07
	36.12
	36.01

	
	10
	B
	27.67
	28.01
	26.90
	34.02
	34.12
	33.84
	36.13
	36.19
	35.98

	
	
	F
	26.99
	27.43
	26.15
	34.72
	34.82
	34.50
	35.98
	36.09
	35.64

	
	20
	B
	26.84
	27.96
	25.75
	33.90
	34.05
	33.68
	35.99
	36.15
	35.63

	
	
	F
	25.99
	27.44
	24.80
	34.59
	34.79
	34.28
	35.84
	36.01
	35.22

	Conv. Codec

Target bit rate =

64.00/54.40 kbps

IGU = 1

1 GOB/slice

QP = 25

Bit rate = 51.35 kbps
	0
	B 
	28.28
	\ 
	\
	34.33
	\
	\
	36.29
	\
	\

	
	
	F 
	27.29
	\ 
	\
	34.74
	\
	\
	36.06
	\
	\

	
	3
	B
	28.23
	28.28
	27.86
	34.32
	34.33
	34.27
	36.29
	36.29
	36.26

	
	
	F
	27.24
	27.29
	26.82
	34.72
	34.74
	34.63
	36.05
	36.06
	35.99

	
	5
	B
	28.16
	28.28
	27.71
	34.31
	34.33
	34.27
	36.29
	36.29
	36.25

	
	
	F
	27.17
	27.29
	26.58
	34.73
	34.74
	34.71
	36.05
	36.06
	36.02

	
	10
	B
	27.92
	28.23
	27.19
	34.25
	34.33
	34.10
	36.21
	36.29
	36.05

	
	
	F
	26.90
	27.26
	26.18
	34.67
	34.74
	34.50
	35.95
	36.07
	35.59

	
	20
	B
	26.98
	28.16
	25.97
	34.13
	34.24
	33.90
	36.10
	36.23
	35.74

	
	
	F
	26.00
	27.28
	24.99
	34.55
	34.73
	34.25
	35.84
	36.05
	35.19
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