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1. Context

The Data-Partitioning scheme presented by the UCLA and Samsung improves overall performance in error-prone channels as seen in the simulation results of document Q15-F-29. This is due to a combination of two factors: on one hand, the bits encoding a sequence of macroblocks are redistributed into distinct separate areas, namely Header, Motion Vectors and DCT coefficients; on the other hand, the bitstream is split into packets leading to GOB with variable lengths. In order to investigate the relative contributions of the different features of the new syntax in giving a quality improvement, we ran the same simulations that had been done for data partitioning, but this time using the slice structure mode (Annex K). 

2. The Slice Structure Mode

Strictly following the H263+ recommendations, we designed an encoder/decoder using the slice structure mode and the following options:

· Macroblocks are encoded in the scanning order (Arbitrary Slice Ordering and Rectangular Slice submodes are not used).

· A slice is filled with macroblocks until its length in bits exceeds a threshold so as to approximate the packetization used in data partitioning.

· The slices are encoded/decoded independently from each other: Motion Vectors, Intra DC coefficients and Quantizers predictions (Annexes F, I and T) as well as filtering if Annex J is set on are performed using only macroblocks within the same slice.

An important advantage of the Slice Structure mode lies in the Independent Segment Decoding scheme, which helps to prevent errors from propagating. 

3. Error Concealment

A simple error-concealment technique was used in our simulations. When an error is detected, the decoder resyncs itself on the next slice header and marks the macroblocks that have been discarded for the concealment. Each missing macroblock is then reconstructed from the previous frame using the motion vectors of the macroblock immediately above or immediately at its left providing one of these two had been properly decoded. Otherwise, the motion vectors are set to zero.

If Annex J is on, the deblocking filter does not take into account the macroblocks that are incorrectly decoded.

4. Simulation Results

The following tables show how the slice structure mode compares with the anchor mode or data partitioning for the different video sequences and the different error patterns. The measurements are given for 4000-frame video sequences encoded with Annexes D, F, J, I, T with an Intra-MB refresh rate of 5. 

Table 1.  Simulation results for DECT 32kbps channel, INTRA refresh=5


32kbps


Error Free

DECT 1.4 km/h 10dB

DECT 1.4 km/h 20dB

Container
Y
Cb
Cr

Y
Cb
Cr
Drop

Y 
Cb
Cr
Drop

UCLA Anchor
29.13
38.42
37.55

24.46
36.83
35.81
620

28.05
38.02
37.14
19

UBC Anchor
29.15
38.44
37.57

24.52
36.85
35.90
584

28.06
37.88
37.04
10

Slice Mode
29.98
38.66
37.80

24.93
36.61
35.52
753

29.02
38.35
37.44
0

DP mode
29.84
38.64
37.78

25.59
37.60
36.69
190

29.03
38.39
37.56
0

hall














UCLA Anchor
29.94
37.43
39.69

24.00
33.50
35.20
624

28.94
36.87
39.07
16

UBC Anchor
29.70
37.33
39.61

24.78
34.30
36.14
594

28.82
36.78
38.97
15

Slice Mode
30.11
37.41
39.70

24.04
32.87
33.59
791

29.03
36.63
38.85
18

DP mode
30.07
37.46
39.74

25.74
36.36
39.08
299

29.36
37.30
39.61
15

silent














UCLA Anchor
28.04
35.80
37.36

23.81
33.78
35.07
689

27.09
35.63
37.23
17

UBC Anchor
27.73
35.54
37.20

23.60
32.89
34.09
694

26.76
34.52
36.00
15

Slice Mode
28.18
35.66
37.22

23.93
33.78
35.14
917

27.02
34.69
36.07
37

DP mode
28.02
35.63
37.27

24.21
33.98
35.50
225

27.52
35.51
37.15
14

news














UCLA Anchor
27.43
35.95
37.10

20.36
29.22
32.72
641

25.47
34.44
36.34
18

UBC Anchor
27.22
35.84
37.15

21.05
28.63
32.33
632

25.96
34.75
36.40
13

Slice Mode
27.51
35.89
37.03

21.44
28.23
31.79
675

26.61
34.95
36.40
22

DP mode
27.47
35.99
37.22

22.81
30.10
34.16
192

26.68
35.13
36.85
0

Table 2.  The simulation results for WCDMA 64kbps channel, INTRA refresh=5


64kbps


Error Free

WCDMA-64kb-211hz-3

WCDMA-64kb-211hz-4

Container
Y
Cb
Cr

Y
Cb
Cr
Drop

Y 
Cb
Cr
Drop

UCLA Anchor
32.80
39.86
39.32

30.74
39.46
38.78
9

32.46
39.81
39.24
0

UBC Anchor
32.34
39.73
39.15

30.98
39.38
38.73
0

32.13
39.70
39.10
0

Slice Mode
32.97
40.08
39.50

31.52
39.69
39.02
0

32.72
40.03
39.44
0

DP mode
32.76
39.88
39.29

31.85
39.75
39.13
0

32.65
39.86
39.27
0

Hall














UCLA Anchor
32.40
38.64
40.70

31.08
38.42
40.58
21

32.22
38.62
40.69
2

UBC Anchor
32.33
38.60
40.68

31.16
38.23
40.30
0

32.18
38.58
40.67
0

Slice Mode
32.50
38.64
40.71

31.19
38.12
40.10
0

32.27
38.58
40.65
0

DP mode
32.42
38.64
40.73

31.40
38.28
40.36
0

32.29
38.62
40.71
0

Silent














UCLA Anchor
30.18
36.78
38.23

29.55
36.67
38.14
0

30.08
36.76
38.23
0

UBC Anchor
29.89
36.63
38.09

29.17
36.34
37.76
0

29.79
36.61
38.07
0

Slice Mode
30.31
36.82
38.22

29.23
36.29
37.61
0

30.15
36.80
38.19
0

DP mode
30.07
36.73
38.16

29.65
36.65
38.07
0

29.89
36.71
38.15
0

News














UCLA Anchor
29.72
37.29
38.26

27.96
35.50
37.57
3

29.40
36.97
38.15
0

UBC Anchor
29.51
37.14
38.16

27.91
35.68
37.23
0

29.31
37.00
38.10
0

Slice Mode
29.78
37.23
38.15

27.50
35.21
36.67
0

29.10
36.81
37.91
0

DP mode
29.68
37.26
38.21

28.53
36.35
37.80
0

29.42
37.16
38.17
0

Foreman














UCLA Anchor
25.40
36.16
36.61

23.28
35.60
35.82
46

25.02
36.08
36.50
4

UBC Anchor
25.36
36.96
36.96

23.76
36.48
36.37
0

25.12
36.90
36.89
0

Slice Mode
25.37
36.06
36.51

23.42
35.42
35.66
0

25.05
35.99
36.41
0

DP mode
25.32
36.11
36.55

23.84
35.64
35.95
0

25.17
36.04
36.47
0
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