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1 Introduction

The sub-picture coding method [1] is an error robust image segmentation scheme by utilizing an unequal error protection (UEP). In sub-picture coding, a frame is divided into the foreground and background sub-pictures, and the foreground sub-picture is coded in a higher picture quality and transmitted with a better error protection than the background one.

The core experiment on sub-picture coding was initiated at the 1st JVT meeting in Pattaya [2], and the core experiment results [3][4][5] was reviewed at the 2nd JVT meeting in Geneva, where the annoying boundary effect between the foreground and the background was observed. This boundary effect is mainly due to the different quantization parameter (QP) values between the foreground and the background.

In this contribution, we propose a sub-picture coding method with a reduced boundary effect between the foreground and background sub-pictures.

2 Proposed method to reduce the boundary effect

The foreground sub-picture is coded using a smaller QP value than that for the background sub-picture to enhance the quality of the foreground region. By doing this, an overall subjective quality can be improved, because an observer tends to give more attention to the foreground region than to the background region, which is often less interested.

However, this QP selection scheme results in a conspicuous boundary between the foreground and background sub-pictures, which degrades the subjective quality.

To reduce this boundary effect, the QP value should be changed gradually between the regions. A simple way to do this is a linear interpolation between the foreground QP, QPf, and the background QP, QPb, in a selected area as shown in Figure 1.

The proposed method to reduce the boundary effect consists of three steps. The first step is a selection of the area where the QP is modified, the second step is modifying the QP in the area, as described in section 2.1 and 2.2, respectively. The third step is applying a deblocking filter upon the region boundaries to further decrease the boundary effect, as described in section 2.5. In section 2.4, we propose the syntax for the slice header when sub-picture coding is used.

2.1 Selection of area

The QP is modified in the macroblocks that are located close to the boundary between the foreground and background regions. The size of the foreground sub-picture is used to determine whether the current macroblock is close to the boundary or not. Note that the unit is the number of macroblocks in the description below. If the sub-picture width w (number of macroblocks in width) and the height h (number of macroblocks in height) represent the size of the sub-picture, then NoMB_w and NoMB_h is defined as

NoMB_w = w/3

NoMB_h = h/3,

where “/” denotes division with truncation. If the distance from the current macroblock to the vertical or horizontal boundary is equal to or smaller than NoMB_w or NoMB_h, the QP is modified in the blocks of the current macroblock. For an example, in the QCIF picture, if the foreground picture size is 7 macroblock width and 5 macroblock height (w = 7, h = 5), we get NoMB_w = 7/3 = 2, and NoMB_h = 5/3 = 1. According to these parameter values, the selected area is shown as the shaded area in Figure 2, where the area inside the thick line is the foreground sub-picture.

Note that the area where the QP is modified is selected only in the foreground sub-picture. This means that both the foreground region and the selected area in Figure 1 are included in the foreground sub-picture.

2.2 Modifying QP in the selected area
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After selection of the area, the QP is modified for the blocks in this area using the QP of the foreground region, QPf, and the QP of the background region, QPb. There are four boundaries in the sub-picture: left, right, upper and lower boundary. Let dist_w denote the distance from the current block to the close boundary between the left and right boundary, and dist_h denote the distance to the close boundary between the upper and lower boundary. Note that the unit of the distance here is block. If the current block is in the selected area, a modified QP value is calculated as:

QP_w = {(NoMB_w(4+1)QPf+(QPb-QPf)(dist_w}//(NoMB_w(4+1)

QP_h = {(NoMB_h(4+1)QPf+(QPb-QPf)(dist_h}//(NoMB_h(4+1),

where QP_w is for the left and right regions close to each boundary, QP_h for the upper and lower regions close to each boundary, and “//” denotes division with rounding to the nearest integer. The QP is set to QP_w if the current macroblock is close to the left or the right boundary. On the other hand, the QP is set to QP_h if the current macroblock is close to the upper or the lower boundary. If there are two boundaries close to the current macroblock, QP is set to a larger value between QP_w and QP_h. Figure 3 shows an example where QPf = 10, QPb = 20 and the other parameters are the same as in the former example shown in Figure 2. The red lined area in Figure 2 is magnified in Figure 3. Note that a small rectangle patch represents a macroblock in Figure 2, while it is a block in Figure 3.













































































































Figure 2. Example of the area selection
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Figure 3. Example of the QP modification

2.3 Intra16x16 case

In the previous section, the QP is modified block by block. However, in case of Intra16x16, there is a need to get the QP value on the macroblock basis. In the selected area described in 2.1, the QP is selected in the same way as described in 2.2 except the following values that are calculated as

QP_w = {(NoMB_w+1)QPf+(QPb-QPf)(dist_w}//(NoMB_w+1)

QP_h = {(NoMB_h+1)QPf+(QPb-QPf)(dist_h}//(NoMB_h+1),

where dist_w or dist_h is the distance from the current macroblock to the nearest boundary in the unit of macroblock.

2.4 QP selection for chroma coding
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If different QP values are used for the chroma in the neighboring regions, different colors appear in the regions, which cause to degrade the subjective quality slightly. Once these different colors appear, they are propagated through the inter-frames. To reduce this effect, the difference between QPf and QPb for the chroma should be smaller than that for the luma. In the proposed method, QPf for the chroma is set to QPb to reduce the difference of the color between the foreground and background sub-pictures.

In Figure 4, the QP selection scheme described in 2.2 is applied to both the luma and chroma in the left images, and only to the luma in the right images. In the left images, QPf is set to QPb for the chroma. In the left pictures, different colors appear in the top-left region in Carphone sequence, and in the middle-left region in Coastguard sequence, while they are reduced in the right images.

2.5 Deblocking filtering

In the very low bit rate case, even one QP value difference between the foreground and background can cause a visible boundary effect. Moreover, in the error-prone environment, when the background sub-picture is lost, the discordance between the concealed background sub-picture and the correctly reconstructed foreground sub-picture aggravates the boundary effect. To solve these problems, the strong deblocking filter is applied to the boundaries between the foreground and background sub-pictures. The specification about the filter is described in section 9.4.4 of the Working Draft for JVT standard [6]. Note that the filtering is done as a post-processing after the foreground and background sub-pictures are reconstructed.

2.6 Slice header syntax proposal

The slice header syntax for sub-picture coding was originally proposed in VCEG-O-46. Beside those syntax elements, we propose to replace QP with QPf and QPb, to reduce the boundary effect. The syntax shall be as follows:

SubPictureSliceHeader{


PictureID


As defined in VCEG-N72-R1


SliceType


As defined in VCEG-N72-R1


FirstMBInSliceX

As defined in VCEG-O-46


FirstMBInSliceY

As defined in VCEG-O-46


QPf



Initial QP for the foreground sub-picture


QPb



Initial QP for the background sub-picture


SubPictureID


As defined in VCEG-O-46


SubPictureInfo

As defined in VCEG-O-46


Left



As defined in VCEG-O-46


Top



As defined in VCEG-O-46


Width



As defined in VCEG-O-46


Height



As defined in VCEG-O-46

}

Note that the QPf is included only in the foreground sub-picture.
If the QPb is not included in the slice header for the foreground sub-picture, a similar QP modification can be performed in the selected area by using Dquant value. In this case, the QP varies macroblock by macroblock at the cost of 2xN bits for the N step increment or decrement of the QP of the macroblock. The proposed method allows us to do finer QP modification on the basis of block and to save approximately 500~1000 bits per second in case of QCIF sequences used in the following simulation.

3 Simulation results

The simulation conditions are same as specified in core experiment description, VCEG-O57, except the QP selection method and the post filtering process described in section 2. The proposal was implemented in the core experiment software, and the results of the proposed method are compared with the old method used in the core experiment.

The tables and snapshots below show the objective results and the subjective results, respectively. In the tables below, the parameter values (a,b) represent the foreground sub-picture parameter ‘a’ and the background sub-picture parameter ‘b’.

By using the proposed method, the quality of the foreground region is elevated, while the quality of the background region is degraded, which results in the enhancement of the overall subjective quality. Moreover, the foreground region is better protected to the packet loss error than the background region, which also enhances the overall subjective quality in the error prone environment.

Carphone PSNR results

Codec & Parameters
PLR

(%)
All/

Fore
Y PSNR (dB)
Cb PSNR (dB)
Cr PSNR (dB)




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

Proposed Codec

Bitrate: 64.00/56.00/55.78 kbps

Slice Size: (3, 9) GOB/slice

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

QP = (16,24)
0
A
29.64


35.91


36.70





F
29.85


35.62


35.46




3
A
29.34
29.64
28.86
35.90
35.91
35.86
36.69
36.70
36.65



F
29.82
29.85
29.54
35.62
35.62
35.58
35.46
35.46
35.41


5
A
28.90
29.21
28.36
35.87
35.89
35.83
36.67
36.70
36.64



F
29.67
29.85
29.04
35.61
35.62
35.56
35.45
35.46
35.40


10
A
28.04
28.76
27.36
35.81
35.88
35.72
36.63
36.69
36.60



F
29.14
29.85
27.94
35.57
35.63
35.43
35.41
35.46
35.32


20
A
27.15
28.09
26.55
35.68
35.80
35.59
36.53
36.62
36.39



F
28.42
29.16
27.08
35.51
35.62
35.39
35.33
35.43
35.11

Conv Codec

Bitrate: 64.00/54.40/48.71 kbps

Slice Size: 3 GOB/slice

IGU Rate: 1 GOB/frame

QP = 26
0
A
27.83


35.04


36.13





F
27.63


34.91


34.91




3
A
27.81
27.83
27.71
35.03
35.04
34.99
36.13
36.13
36.11



F
27.61
27.63
27.51
34.91
34.91
34.91
34.90
34.91
34.89


5
A
27.71
27.83
27.50
35.03
35.04
34.97
36.12
36.13
36.09



F
27.50
27.63
27.24
34.90
34.93
34.87
34.89
34.91
34.87


10
A
27.47
27.70
27.00
35.01
35.04
34.98
36.10
36.13
36.04



F
27.25
27.49
26.88
34.88
34.90
34.85
34.88
34.91
34.81


20
A
26.69
27.25
25.98
34.93
35.04
34.80
36.04
36.10
35.97



F
26.41
26.90
25.56
34.83
34.93
34.75
34.81
34.87
34.67

Carphone (64 Kbps) 50th coded frame
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Conventional                                        Proposed

0% packet loss rate
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Conventional                                        Proposed

20% packet loss rate

Coastguard PSNR results

Codec & Parameters
PLR

(%)
All/

Fore
Y PSNR (dB)
Cb PSNR (dB)
Cr PSNR (dB)




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

Proposed Codec

Bitrate: 64.00/56.00/55.90 kbps

Slice Size: (1, 9) GOB/slice

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

QP = (20,27)
0
A
26.36


40.10


41.69





F
26.38


41.38


39.86




3
A
26.02
26.36
25.62
40.08
40.10
40.06
41.69
41.71
41.67



F
26.36
26.38
26.12
41.38
41.38
41.37
39.86
39.86
39.86


5
A
25.72
25.96
25.46
40.06
40.10
39.99
41.69
41.74
41.64



F
26.24
26.38
25.75
41.36
41.38
41.28
39.85
39.86
39.79


10
A
25.17
25.57
24.61
40.00
40.04
39.95
41.67
41.70
41.63



F
26.03
26.38
25.47
41.37
41.38
41.30
39.84
39.87
39.78


20
A
24.37
25.11
23.93
39.92
40.02
39.80
41.64
41.68
41.54



F
25.49
26.16
24.92
41.32
41.55
41.06
39.83
39.86
39.77

Conv Codec

Bitrate: 64.00/54.40/50.99 kbps

Slice Size: 3 GOB/slice

IGU Rate: 1 GOB/frame

QP = 26
0
A
25.67


39.44


41.57





F
24.75


40.53


39.64




3
A
25.64
25.67
25.52
39.44
39.44
39.42
41.57
41.58
41.57



F
24.73
24.75
24.58
40.53
40.53
40.53
39.64
39.65
39.64


5
A
25.48
25.67
25.11
39.43
39.44
39.38
41.57
41.59
41.54



F
24.61
24.75
24.36
40.52
40.54
40.48
39.63
39.65
39.59


10
A
25.12
25.51
24.41
39.42
39.44
39.37
41.54
41.58
41.47



F
24.25
24.66
23.62
40.52
40.56
40.45
39.60
39.65
39.52


20
A
24.35
24.92
23.26
39.31
39.43
39.10
41.47
41.60
41.27



F
23.50
24.19
22.49
40.43
40.55
40.25
39.51
39.67
39.28

Coastguard 50th coded frame
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Conventional                                        Proposed

0% packet loss rate
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Conventional                                        Proposed

20% packet loss rate

Foreman (64 kbps) PSNR results

Codec & Parameters
PLR

(%)
All/

Fore
Y PSNR (dB)
Cb PSNR (dB)
Cr PSNR (dB)




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

Proposed Codec

Bitrate: 64.00/58.00/57.03 kbps

Slice Size: (3, 3) GOB/slice

IGU Rate: (1, 1) GOB/frame

QP = (18,24)
0
A
26.44


36.89


36.83





F
26.17


37.02


36.07




3
A
25.83
26.38
25.18
36.79
36.89
36.52
36.70
36.82
36.39



F
26.12
26.17
25.67
36.99
37.02
36.66
36.03
36.07
35.72


5
A
25.43
26.07
24.54
36.75
36.89
36.62
36.62
36.78
36.43



F
25.94
26.17
25.18
36.97
37.02
36.75
35.98
36.07
35.64


10
A
24.89
25.49
23.98
36.69
36.82
36.53
36.51
36.75
36.33



F
25.79
26.17
24.84
36.95
37.03
36.78
35.93
36.07
35.72


20
A
23.29
24.70
22.27
36.37
36.52
35.90
36.14
36.37
35.96



F
25.03
26.17
22.98
36.81
37.02
36.17
35.82
36.07
35.24

Conv Codec

Bitrate: 64.00/56.80/55.18 kbps

Slice Size: 1 GOB/slice

IGU Rate: 1 GOB/frame

QP = 26
0
A
25.05


35.99


35.82





F
25.04


36.44


35.21




3
A
25.04
25.05
24.95
35.99
35.99
35.97
35.81
35.82
35.76



F
25.03
25.04
24.93
36.44
36.44
36.42
35.21
35.21
35.17


5
A
24.89
25.05
24.42
35.96
35.99
35.82
35.78
35.82
35.63



F
24.89
25.04
24.45
36.41
36.44
36.27
35.16
35.21
35.02


10
A
24.38
25.05
23.93
35.90
35.99
35.79
35.71
35.82
35.56



F
24.41
25.04
24.02
36.35
36.44
36.20
35.11
35.21
34.96


20
A
23.77
24.38
22.75
35.79
35.95
35.51
35.56
35.74
35.26



F
23.73
24.47
22.38
36.17
36.37
35.69
34.92
35.11
34.50

Foreman (64 Kbps) 30th coded frame
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Conventional                                        Proposed

0% packet loss rate
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Conventional                                        Proposed

20% packet loss rate

Foreman (144 kbps) PSNR results

Codec & Parameters
PLR

(%)
All/

Fore
Y PSNR (dB)
Cb PSNR (dB)
Cr PSNR (dB)




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

Proposed Codec

Bitrate: 144.00/138.00/137.40 kbps

Slice Size: (1, 3) GOB/slice

IGU Rate: (1, 1) GOB/frame

QP = (10,16)
0
A
28.40


38.76


39.13





F
27.65


38.74


37.93




3
A
27.56
28.33
26.60
38.60
38.75
38.37
38.92
39.13
38.63



F
27.60
27.65
27.07
38.70
38.74
38.35
37.88
37.93
37.50


5
A
26.97
27.74
25.73
38.51
38.73
38.29
38.75
38.95
38.50



F
27.37
27.65
26.52
38.66
38.74
38.28
37.82
37.93
37.40


10
A
26.15
27.05
25.09
38.38
38.60
38.10
38.53
38.84
38.18



F
27.21
27.65
26.00
38.65
38.74
38.45
37.75
37.93
37.39


20
A
24.24
26.02
23.05
37.90
38.16
37.47
37.81
38.50
37.24



F
26.35
27.65
24.57
38.45
38.74
37.94
37.53
37.93
36.75

Conv Codec

Bitrate: 144.00/136.80/134.69 kbps

Slice Size: 3 GOB/slice

IGU Rate: 1 GOB/frame

QP = 17
0
A
27.18


37.83


38.09





F
26.97


38.14


37.28




3
A
27.16
27.18
26.93
37.83
37.83
37.79
38.08
38.09
37.99



F
26.94
26.97
26.71
38.14
38.14
38.13
37.28
37.28
37.25


5
A
26.89
27.18
26.16
37.77
37.83
37.59
38.01
38.09
37.80



F
26.71
26.97
26.04
38.08
38.15
37.90
37.19
37.28
37.00


10
A
25.99
27.18
25.13
37.65
37.83
37.42
37.81
38.09
37.47



F
25.84
26.97
25.17
37.95
38.14
37.68
37.01
37.28
36.60


20
A
25.02
26.11
23.63
37.48
37.70
37.14
37.55
37.78
37.10



F
24.92
26.16
23.28
37.75
38.00
37.35
36.75
37.03
36.17

Foreman (144 kbps)  20th coded frame
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Conventional                                        Proposed

0% packet loss rate
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Conventional                                        Proposed

20% packet loss rate

Hall PSNR results

Codec & Parameters
PLR

(%)
All/

Fore
Y PSNR (dB)
Cb PSNR (dB)
Cr PSNR (dB)




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

Proposed Codec

Bitrate: 32.00/24.00/23.12 kbps

Slice Size: (3, 9) GOB/slice

IGU Rate: (1/2, 1/5) GOB/frame

QP = (23,29)
0
A
28.08


35.59


38.33





F
26.45


34.27


37.47




3
A
28.07
28.19
28.00
35.59
35.67
35.55
38.36
38.45
38.33



F
26.43
26.45
26.31
34.27
34.27
34.27
37.47
37.48
37.47


5
A
27.95
28.09
27.75
35.59
35.65
35.55
38.36
38.49
38.30



F
26.32
26.45
25.93
34.26
34.27
34.23
37.47
37.49
37.46


10
A
27.92
28.14
27.69
35.58
35.66
35.52
38.36
38.48
38.29



F
26.31
26.45
26.14
34.26
34.31
34.22
37.47
37.48
37.44


20
A
27.58
27.99
27.12
35.60
35.68
35.55
38.46
38.60
38.33



F
25.85
26.48
25.14
34.23
34.30
34.15
37.48
37.55
37.43

Conv Codec

Bitrate: 32.00/22.40/20.24 kbps

Slice Size:9 GOB/slice

IGU Rate: 1/4 GOB/frame

QP = 27
0
A
28.17


35.72


38.66





F
25.30


34.62


37.57




3
A
28.02
28.17
26.80
35.72
35.72
35.68
38.66
38.67
38.66



F
25.10
25.30
23.38
34.61
34.62
34.52
37.57
37.57
37.57


5
A
28.05
28.17
27.89
35.71
35.72
35.67
38.66
38.66
38.66



F
25.12
25.30
24.84
34.61
34.62
34.56
37.56
37.57
37.54


10
A
27.74
28.14
26.61
35.68
35.72
35.58
38.64
38.67
38.59



F
24.66
25.23
23.16
34.55
34.62
34.31
37.53
37.57
37.46


20
A
27.23
28.18
25.39
35.67
35.79
35.54
38.63
38.72
38.52



F
23.90
25.28
21.39
34.51
34.62
34.29
37.50
37.57
37.29

Hall 50th coded frame
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Conventional                                        Proposed

0% packet loss rate
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Conventional                                        Proposed

20% packet loss rate

News PSNR results

Codec & Parameters
PLR

(%)
All/

Fore
Y PSNR (dB)
Cb PSNR (dB)
Cr PSNR (dB)




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

Proposed Codec

Bitrate: 144.00/132.00/130.04 kbps

Slice Size: (1, 9) GOB/slice

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

QP = (12,17)
0
A
34.89


37.91


38.54





F
33.96


36.52


37.23




3
A
34.69
34.89
34.32
37.90
37.92
37.85
38.53
38.54
38.50



F
33.82
33.96
33.39
36.50
36.52
36.46
37.22
37.23
37.19


5
A
34.47
34.82
33.97
37.83
37.91
37.33
38.50
38.55
38.23



F
33.58
33.96
33.01
36.42
36.52
35.85
37.16
37.23
36.82


10
A
33.84
34.68
33.24
37.81
37.91
37.67
38.50
38.54
38.45



F
32.85
33.96
31.90
36.38
36.52
36.21
37.17
37.23
37.12


20
A
32.74
33.68
31.86
37.69
37.83
37.49
38.44
38.51
38.37



F
31.63
33.08
30.37
36.22
36.43
35.95
37.07
37.17
36.97

Conv Codec

Bitrate: 144.00/129.60/129.22 kbps

Slice Size: 3 GOB/slice

IGU Rate: 1 GOB/frame

QP = 19
0
A
32.48


37.33


38.00





F
31.15


36.08


36.68




3
A
32.47
32.48
32.42
37.33
37.33
37.32
38.00
38.00
38.00



F
31.13
31.15
31.06
36.08
36.08
36.06
36.68
36.68
36.68


5
A
32.23
32.48
31.78
37.23
37.33
36.46
37.94
38.00
37.50



F
30.82
31.15
30.28
35.95
36.08
35.04
36.61
36.68
36.07


10
A
31.78
32.17
31.08
37.28
37.32
37.24
37.97
37.99
37.92



F
30.23
30.71
29.36
36.00
36.06
35.95
36.64
36.67
36.58


20
A
30.32
30.99
28.99
36.61
37.26
35.47
37.59
37.92
37.04



F
28.41
29.21
26.74
35.19
35.98
33.75
36.17
36.59
35.48

News 75th coded frame
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Conventional                                        Proposed

0% packet loss rate
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Conventional                                        Proposed

20% packet loss rate

Irene PSNR results

Codec & Parameters
PLR

(%)
All/

Fore
Y PSNR (dB)
Cb PSNR (dB)
Cr PSNR (dB)




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

Proposed Codec

Bitrate: 384.00/360.00/355. 09 kbps

Slice Size: (3, 9) GOB/slice

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

QP = (18,24)
0
A
35.08


37.42


36.63





F
33.98


36.64


35.75




3
A
34.86
35.08
34.19
37.42
37.43
37.40
36.61
36.63
36.54



F
33.92
33.98
33.46
36.63
36.64
36.62
35.75
35.75
35.73


5
A
34.58
34.95
33.81
37.39
37.47
37.32
36.58
36.62
36.48



F
33.60
33.98
32.44
36.59
36.64
36.42
35.71
35.75
35.54


10
A
34.03
34.57
33.23
37.35
37.39
37.29
36.51
36.60
36.37



F
33.15
33.98
32.16
36.54
36.64
36.42
35.65
35.75
35.51


20
A
32.84
33.60
32.27
37.30
37.42
37.14
36.38
36.52
36.17



F
32.02
33.59
30.65
36.41
36.62
36.21
35.49
35.73
35.27

Conv Codec

Bitrate: 384.00/355.20/335.12 kbps

Slice Size: 3 GOB/slice

IGU Rate: 1 GOB/frame

QP = 23
0
A
34.20


37.48


36.84





F
32.03


36.92


36.15




3
A
34.18
34.20
34.06
37.47
37.48
37.45
36.84
36.84
36.82



F
32.00
32.03
31.84
36.92
36.92
36.90
36.15
36.15
36.13


5
A
33.72
34.20
32.90
37.44
37.48
37.39
36.78
36.84
36.70



F
31.40
32.03
30.39
36.85
36.92
36.73
36.05
36.15
35.89


10
A
33.23
33.91
31.99
37.39
37.49
37.29
36.74
36.84
36.63



F
30.81
31.72
29.24
36.75
36.88
36.54
35.97
36.11
35.76


20
A
31.87
33.10
30.32
37.24
37.38
36.95
36.53
36.72
36.25



F
29.11
30.65
27.14
36.47
36.73
36.01
35.61
35.93
35.04

Irene 40th coded frame
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0% packet loss rate
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Conventional                                        Proposed

20% packet loss rate

4 Conclusion

We propose a new quantization parameter selecting method and the syntax changes in the slice header for the sub-picture coding technique. We present how the visible boundary effect between the foreground and background sub-pictures can be reduced while the coding efficiency of the sub-picture coding technique is maintained. Note that the region-of-interest coding technique mainly utilizes the human visual characteristics. People may pay more attention to the region of interest and tend to be less sensitive to the change in the background. The simulation results show an improved performance by using the proposed method.
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Carphone sequence (QCIF)
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Coastguard sequence (QCIF)





Figure 4. Comparison of the color difference (left: QPb-QPf=7, right: QPb=QPs for the chroma only)





Figure 1. QP modification using a linear interpolation
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