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1. Summary

This contribution provides the core-experiment results of scattered slices, proposed in JVT-B027, as a response to the core experiment description given in JVT-B111r1. 

2. Simulations

2.1 Overview

Real-time multicast/broadcast to users with different network conditions was assumed. Therefore, the coding options were selected to have the best error resiliency performance, i.e., I-frames after the beginning of the sequence, B-frames, and SP-frames were not used, and 20% was assumed to be the largest packet loss rate. The coded bitstreams were decoded after packet loss simulation under different loss rates 0, 3, 5, 10 and 20%.
Basic results, including average luminance PSNR plots, are provided after the description of the simulation method. More detailed results, including instantaneous PSNR plots, are included in the accompanying Microsoft Excel file JVT-C071.xls. Decoded sequences of the representative decoding runs (see below for the definition of representative decoding run) are available if needed.

2.2 Simulation Method

Bitrate and PSNR Calculation

As stated in the common conditions specified in VECG-N79, coding parameters, such as the quantization parameter, were chosen to make the resulting bitrate as close as possible to the channel bitrate, taking into account the 40 bytes of IP/UDP/RTP headers per packet. PSNR values were calculated using each and every frame in the source sequence including the skipped and the lost frames. To reduce the effect imposed on the whole result by the first frames (the first encoded frames have a larger average size than the average size of the whole sequence), the bitrate and the average PSNR value were calculated from the sixth coded frame onwards. This method allows coding short sequences with fair results. Instead of coding 4000 frames, 300-400 frames of each designated sequence were used, to ensure that at least 100 frames are coded and at least 300 frames are used.

Packet Loss Simulation

We assumed that the packet containing the parameter set is conveyed reliably (possibly out-of-band during the session setup), and therefore no error pattern was read from the error pattern file for it. At least one packet of the first frame should be received to avoid decoder crash. To meet that, the first packet of the first frame was always received regardless of the corresponding error pattern.

Representative Decoding Run

The coded bitstream was decoded multiple times (each time is called a decoding run). The beginning loss position of the run with order n+1 continuously follows the ending loss position of the nth run. The number of decoding runs was selected so that there are totally at least 8000 packets. The overall average PSNR was obtained by averaging the average PSNR values of all decoding runs. The representative decoding run was selected so that its average PSNR was the closest to the overall average PSNR. The instantaneous PSNR values and the decoded sequence of the representative run were stored, to draw instantaneous PSNR plots and for subjective quality evaluation.

Encoder Parameters

· Bitstream Mode: RTP

· Motion vector resolution: ¼ pel

· Hadamard transform: used
· Max search range: 16

· Number of previous frames used for inter motion search: 1

· All the block types enabled.

· Slice mode: fixed number of slices, according to the scatter pattern in use

· B-frames and SP-frames: not used

· Symbol mode: UVLC

· Data partition: 1 partition per slice

· Sequence header: no sequence header

· Search range restrictions: no

· Constrained intra prediction: used

· Restricted reference frames: used

· Number of decoders for loss-aware R/D optimization: 30

2.3 Results

In the following tables, highlighted contents (if present) mean that the desired bitrate cannot be met by adjusting the quantization parameters within the range not larger than 31. Scatt_N_noRD or Scatt_N_RD means that the used algorithm was formed by combining the N-th slice scatter pattern with or without loss-aware R/D optimization. When loss-aware R/D optimization was not used, the conventional R/D optimized macroblock mode and a random intra macroblock update with 20% update rate were used. The three used slice scatter patterns are defined as shown below (demonstrated in QCIF size, but same for other sizes):

Slice Scatter Pattern 2

static int SCATTER_PATTERN_2[] = {

  0, 1, 0, 1, 0, 1, 0, 1, 0, 1, 0,

  1, 0, 1, 0, 1, 0, 1, 0, 1, 0, 1,

  0, 1, 0, 1, 0, 1, 0, 1, 0, 1, 0,

  1, 0, 1, 0, 1, 0, 1, 0, 1, 0, 1,

  0, 1, 0, 1, 0, 1, 0, 1, 0, 1, 0,

  1, 0, 1, 0, 1, 0, 1, 0, 1, 0, 1,

  0, 1, 0, 1, 0, 1, 0, 1, 0, 1, 0,

  1, 0, 1, 0, 1, 0, 1, 0, 1, 0, 1,

  0, 1, 0, 1, 0, 1, 0, 1, 0, 1, 0

};

Slice Scatter Pattern 3

static int SCATTER_PATTERN_3[] = {

  0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

  1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,

  0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

  1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,

  0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

  1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,

  0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,

  1, 1, 1, 1, 1, 1, 1, 1, 1, 1, 1,

  0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0

};

Slice Scatter Pattern 6

static int SCATTER_PATTERN_6[] = {

  0, 2, 4, 1, 3, 5, 0, 2, 4, 1, 3,

  1, 3, 5, 0, 2, 4, 1, 3, 5, 0, 2,

  0, 2, 4, 1, 3, 5, 0, 2, 4, 1, 3,

  1, 3, 5, 0, 2, 4, 1, 3, 5, 0, 2,

  0, 2, 4, 1, 3, 5, 0, 2, 4, 1, 3,

  1, 3, 5, 0, 2, 4, 1, 3, 5, 0, 2,

  0, 2, 4, 1, 3, 5, 0, 2, 4, 1, 3,

  1, 3, 5, 0, 2, 4, 1, 3, 5, 0, 2,

  0, 2, 4, 1, 3, 5, 0, 2, 4, 1, 3

};

Foreman@64kbps

	Algorithms
	Result

Bitrate
	QP
	Packet Loss Rate (%)

	
	
	
	0
	3
	5
	10
	20

	Scatt_2_noRD
	59.33
	22
	25.76
	25.29
	24.99
	24.16
	22.90

	Scatt_3_noRD
	63.96
	21
	25.99
	25.36
	25.00
	23.96
	22.51

	Scatt_6_noRD
	61.32
	24
	25.32
	24.78
	24.50
	23.70
	22.67

	Scatt_2_RD
	61.94
	25
	25.04
	24.87
	24.59
	24.10
	23.31

	Scatt_3_RD
	56.68
	25
	25.06
	24.79
	24.58
	24.09
	23.25

	Scatt_6_RD
	56.84
	27
	24.54
	24.26
	24.10
	23.43
	22.77
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Foreman@144kbps

	Algorithms
	Result

Bitrate
	QP
	Packet Loss Rate (%)

	
	
	
	0
	3
	5
	10
	20

	Scatt_2_noRD
	142.88
	14
	27.40
	26.63
	26.15
	25.01
	23.31

	Scatt_3_noRD
	141.04
	14
	27.42
	26.50
	25.95
	24.63
	22.76

	Scatt_6_noRD
	140.59
	15
	27.20
	26.23
	25.80
	24.60
	23.13

	Scatt_2_RD
	137.87
	19
	26.35
	26.01
	25.75
	25.16
	24.17

	Scatt_3_RD
	128.74
	19
	26.38
	26.03
	25.78
	25.18
	24.18

	Scatt_6_RD
	132.09
	20
	26.13
	25.68
	25.40
	24.67
	23.55
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Hall@32kbps

	Algorithms
	Result

Bitrate
	QP
	Packet Loss Rate (%)

	
	
	
	0
	3
	5
	10
	20

	Scatt_2_noRD
	30.33
	29
	26.44
	26.31
	26.23
	26.00
	25.60

	Scatt_3_noRD
	29.59
	29
	26.48
	26.35
	26.26
	26.04
	25.64

	Scatt_6_noRD
	39.91
	31
	25.05
	24.98
	24.90
	24.74
	24.45

	Scatt_2_RD
	30.50
	22
	30.68
	30.49
	30.33
	29.88
	29.15

	Scatt_3_RD
	30.34
	22
	30.78
	30.54
	30.40
	29.97
	29.25

	Scatt_6_RD
	30.62
	28
	27.28
	27.11
	26.93
	26.53
	25.52
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Irene@384kbps
	Algorithms
	Result

Bitrate
	QP
	Packet Loss Rate (%)

	
	
	
	0
	3
	5
	10
	20

	Scatt_2_noRD
	353.61
	24
	33.31
	32.73
	32.27
	31.41
	29.97

	Scatt_3_noRD
	379.20
	23
	33.97
	33.30
	32.79
	31.71
	30.12

	Scatt_6_noRD
	374.56
	25
	32.82
	32.32
	31.98
	31.14
	29.80

	Scatt_2_RD
	378.68
	21
	35.06
	34.59
	34.23
	33.38
	32.00

	Scatt_3_RD
	368.95
	21
	35.14
	34.65
	34.28
	33.40
	32.01

	Scatt_6_RD
	377.98
	22
	34.50
	33.95
	33.57
	32.62
	31.05
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Paris@144kbps

	Algorithms
	Result

Bitrate
	QP
	Packet Loss Rate (%)

	
	
	
	0
	3
	5
	10
	20

	Scatt_2_noRD
	158.16
	31
	23.70
	23.58
	23.48
	23.27
	22.87

	Scatt_3_noRD
	154.19
	31
	23.72
	23.59
	23.50
	23.29
	22.87

	Scatt_6_noRD
	180.66
	31
	23.70
	23.57
	23.48
	23.27
	22.85

	Scatt_2_RD
	134.72
	27
	26.18
	25.94
	25.67
	25.29
	24.28

	Scatt_3_RD
	132.17
	27
	26.22
	25.98
	25.69
	25.34
	24.20

	Scatt_6_RD
	132.76
	28
	25.57
	25.33
	25.04
	24.31
	23.29
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Paris@384kbps

	Algorithms
	Result

Bitrate
	QP
	Packet Loss Rate (%)

	
	
	
	0
	3
	5
	10
	20

	Scatt_2_noRD
	379.56
	23
	28.33
	27.93
	27.63
	27.01
	25.93

	Scatt_3_noRD
	373.41
	23
	28.34
	27.92
	27.63
	27.01
	25.89

	Scatt_6_noRD
	378.04
	24
	27.91
	27.54
	27.27
	26.66
	25.63

	Scatt_2_RD
	345.27
	21
	29.36
	29.04
	28.70
	28.19
	27.01

	Scatt_3_RD
	341.08
	21
	29.37
	29.05
	28.75
	28.24
	27.02

	Scatt_6_RD
	368.05
	21
	29.36
	28.98
	28.71
	27.63
	26.54
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