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1. Abstract

We expand the data-partitioning based error-resilient video coding techniques presented in documents Q15-C-36 and Q15-E-19 and present simulation results performed in accordance with the common conditions outlined in document Q15-E-50.  Depending on the sequence and error pattern, data partitioning generally offers a PSNR improvement of several dB.  The data partitioning scheme also does not drop frames, which improves over the anchor’s dropping of approximately 10-20 frames out of 900. 

2. Proposed Structures

We propose a data partitioning based scheme, first described in document Q15-C-36, in which we split the bitstream into packets.  The packet consists of a resynchronization marker, and is followed by some header information.  After this, the packet is filled with motion vector (MV) and DCT information until a packet-length threshold has been exceeded, at which point the packet is terminated.  Figure 1 depicts the proposed packet structure.
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Figure 1: Packet structure of proposed data partitioning syntax

In order to implement the proposal, we have used two schemes. The first scheme, denoted “variable MB”, is similar to the slice structure mode of H.263+.  After the Resynchronization Marker (RM) and packet header information, the RVLC-coded motion vector (MV) and VLC-coded DCT coefficients (DCT) are filled in for as many macoblocks as possible given the remaining packet length.  This results in a pseudo-fixed-length packet in which we have a variable number of macroblocks.

The second scheme, denoted “variable GOB”, in which MV and DCT information for a variable amount of GOBs is placed in the packet given the packet length.  This scheme is similar to the GOB synch mode in H.263+.  In this case, we again have a pseudo-fixed-length packet, but with a variable number of GOBs.  Figure 2 outlines the proposed schemes.

variable MB

[image: image2.wmf]..

Header

Motion

DCT

n 

MBs, n>0

Motion

         

DCT       …

Motion

DCT



variable GOB

[image: image3.wmf]..

Header

Motion

DCT

n GOBs, n>0

Motion

         

DCT       …

Motion

DCT



Figure 2: Proposed Schemes

3. Decoding Method

In this section we describe the method used to decode the video bitstream including all employed error concealment techniques.  The decoding method is the same for both schemes described in section 2, the only difference being the number of macroblocks encoded in the MV and DCT regions.  It is helpful to refer to Figure 1 when reading this section.  Decoding is the same regardless of whether the mux is used.  Since our method allows for decoding information even in the presence of errors, we are not using the error indication supplied by the mux in these simulations and decode packets known to have failed the CRC check.  

1. Scan the bitstream for a PSC.  When we receive a PSC, we assume we have a picture header immediately following it.

2. Decode the picture header (PH).  This is the same as in the reference TMN H.263+ decoder.  As in TMN, if we detect an error in the PH, we use the information from the last known error-free picture header. Note: since we use the Resynchronization Marker (RM), we have the advantage of not having to discard GOB 0 as in TMN.

3. Scan for the next RM.  The next RM should immediately follow the PH.  If not, we assume an error, and discard the rest of this packet.

Repeat the following until next PSC detected:

1. Immediately following the RM is the packet sequence number (PN).  Two cases:

a. If we have just received a PSC and PH, we know PN should be 1. If it is not 1, we correct it to 1 and continue decoding of the packet. 

b. If we have not just received a PSC and PH, PN should be the previous packet’s PN+1.  There are two cases:

i. no error in previous packet: set to  PN+1

ii. error in previous packet: use the value read

2. Immediately following PN is MB index.  Two cases:

a. If we have just received a PSC and PH, we know first MB index should be 0.  If it is not 0, we correct it to 0 and continue decoding of the packet.

b. If we have not just received a PSC and PH, we know what first MB index should be based on the previous packet.  There are two cases:

i. no error in previous packet: set to value predicted from previous packet

ii. error in previous packet: set to value read

3. Scan for next Header Marker (HM).  This yields the length of the RVLC-coded header.  If it exceeds the length of the maximum RVLC codeword, this is an error and the packet is discarded.

4. Decode the HM. Decoding is only performed in the forward direction. If an error detected, the whole packet is discarded until next RM.

5. Scan for Motion Marker (MM).  If we find an RM first, error is detected and the packet is discarded.

6. Decode the Motion Vectors (MV).  This is done in the forward and backward direction.  We retain all motion vectors decoded without error in both the forward and backward direction.  In the “one GOB” scheme described above, the length is too short for backward decoding and is thus not performed.

7. Scan for next RM.
8. Decode the DCT coefficients.  As it is VLC coded, not RVLC, we only decode in the forward direction.  If an error is detected anywhere, the entire DCT coefficients are set to 0, the intuitive meaning of which is that the error residual information is lost.
4. Simulation Method

The simulations were performed in accordance with the test conditions agreed upon in document Q15-E-50 with one exception.  In simulations in which the mux was used, we were not using the error indication supplied by the mux, and therefore did not need the 16 bit CRC supplied by AL3.  We instead used AL1 which does not supply a CRC.  We present results for both the AL1 case and the AL3 case.

We have run simulations for the foreman, hall, container, news, silent, and glasgow sequences at channel bitrates of 32kbps and 64kbps for the DECT and wideband CDMA error patterns respectively.  For the DECT error patterns, the first 80 bytes were moved to the end of the error pattern according to discussions on the email reflector.  For the 32kbps and 64kbps simulations, we use a pseudo-fixed length threshold of 350 and 700 bits respectively.  We report results for both sending the data through a mux, and for applying the errors directly to the video bitstream.  For the mux case, we used the mux software contributed by Gary Sullivan (Q15-F-16) with a modified AUDIO_PACKET_SIZE of 23.  For applying the errors directly to the video bitstream, 75% of the channel bitrate was used for video transmission. 

We calculated the PSNR of the reconstructed frames by the method agreed upon in the document Q15-E-50.  Accordingly, the PSNR is calculated between each frame of the source sequence at the full frame rate and the corresponding reconstructed frame.  Figure 3 illustrates an example of the calculation method in which the coder coded every second frame, and the 4th frame was dropped due to error.
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Figure 3: Example of PSNR Calculation

We report results for both proposed schemes as well as for the anchor models.  For both sets of results, the same error concealment techniques were used. 

5. Conclusions

The proposed method shows significant performance gains over the anchor model, which varies with sequence and error pattern, and drops many fewer frames for all sequences/error patterns.  It shows the most improvement in cases with bad channel error conditions, which is the intended application of this error resilient mode of operation.  It also offers good performance in cases where no multiplexer Error Indication information is available, which is useful for some application environments.  We feel the method shows significant performance gains.

6. Results

Table 1: 64kbps/32kbps error-free channel

64kbps error free channel


Anchor Model  ( MB refresh )
H.263+ ( Frame refresh )

sequence
PSNR (Y)
PSNR (Cb)
PSNR (Cr)
Total Video Bytes
Payload and Overhead Bytes

for Video
Total

Video

Packets
PSNR (Y)
PSNR (Cb)
PSNR (Cr)
Total Video Bytes
Payload and Overhead Bytes

for Video
Total

Video

Packets

foreman
25.96
36.45
36.87
721201
777929
8104
25.97
36.47
36.85
725207
781963
8108

hall
31.54
36.53
41.41
541376
598188
8116
32.29
40.78
42.93
548598
605515
8134

container
32.37
40.17
39.94
540726
597482
8108
34.23
40.58
39.99
544285
 601125
8120

news
29.18
37.53
38.7
541418
598125
8101
30.58
37.53
38.61
548620
605467
8121

silent
30.63
37.14
38.92
360995
417695
8100
30.93
37.13
38.49
366195
422916
8103

glasgow
24.63
35.33
37.55
418742
475533
8113
24.67
35.36
37.61
428770
485736
8138

64 kbps error free channel


Data Partitioning ( variable GOB )
Data Partitioning ( variable MB )

sequence
PSNR (Y)
PSNR (Cb)
PSNR (Cr)
Total Video Bytes
Payload and Overhead Bytes

for Video
Total

Video

Packets
PSNR (Y)
PSNR (Cb)
PSNR (Cr)
Total Video Bytes
Payload and Overhead Bytes

for Video
Total

Video

Packets

foreman
25.93
36.42
36.83
 729754
 771775
6003
25.81
36.38
36.77
731296
779890
6942

hall
32.27
40.77
42.97
552334
588671
5191
31.95
40.73
42.93
552669
591771
5586

container
34.22
40.59
39.96
 547624
579649
4575
33.40
40.6
39.98
551347
589644
5471

news
30.55
37.53
38.57
552467
588636
5167
30.42
37.47
38.54
552750
591719
5567

silent
30.98
37.15
38.53
 370456
399443
4141
30.92
37.11
38.49
371514
402811
4471

glasgow
24.70
35.39
37.59
438572
470247
4525
24.65
35.38
37.55
441266
476077
4973

32 kbps error free channel


Anchor Model  ( MB refresh )
H.263+ ( Frame refresh )

sequence
PSNR (Y)
PSNR (Cb)
PSNR (Cr)
Total Video Bytes
Payload and Overhead Bytes

for Video
Total

Video

Packets
PSNR (Y)
PSNR (Cb)
PSNR (Cr)
Total Video Bytes
Payload and Overhead Bytes

for Video
Total

Video

Packets

hall
28.90
34.89
39.53
271650
328378
8104
29.34
39.07
41.46
 281246
338184
8134

silent
26.42
34.93
37.18
183752
240452
8100
28.49
35.72
37.28
190953
 247674
8103

news
27.06
35.68
36.91
271697
328404
8101
27.96
35.84
36.94
281596
338443
8121

container
30.01
38.71
37.94
273743
330457
8102
30.91
38.80
37.90
280869
337709
8120

32 kbps error free channel


Data Partitioning ( variable GOB )
Data Partitioning ( variable MB )

sequence
PSNR (Y)
PSNR (Cb)
PSNR (Cr)
Total Video Bytes
Payload and Overhead Bytes

for Video
Total

Video

Packets
PSNR (Y)
PSNR (Cb)
PSNR (Cr)
Total Video Bytes
Payload and Overhead Bytes

for Video
Total

Video

Packets

hall
29.37
39.10
41.50
286028
319733
4815
29.17
39.04
41.51
286381
322137
5108

silent
28.65
35.79
37.36
196996
223792
3828
28.63
35.77
37.33
197635
224256
3803

news
28.03
35.86
36.99
287583
321113
4790
27.95
35.83
37.00
289352
324261
4987

container
30.79
38.85
37.94
284819
316970
4593
30.56
38.83
37.91
286294
319187
4699

Table 2: WCDMA error pattern, sent through mux, 64kbps channel


Anchor( MB refresh )
H.263 +( Frame refresh )
Difference


WCDMA-1


sequence
decoded frames
dropped frames
PSNR (Y)
PSNR (Cb)
PSNR (Cr)
decoded frames
dropped frames
PSNR (Y)
PSNR (Cb)
PSNR (Cr)
(PSNR (Y)

foreman
900
0
19.17
33.28
33.08
903
0
19.26
33.12
33.11
0.09

hall
888
12
20.30
21.68
27.31
887
13
24.32
35.96
39.09
4.02

container
900
0
22.33
35.95
35.51
900
0
22.41
36.28
34.92
0.08

news
900
0
22.13
25.41
31.84
900
0
23.02
30.76
34.53
0.89

silent
900
0
24.62
35.79
37.85
900
0
26.22
36.05
37.62
1.6

glasgow
897
3
19.94
31.94
35.7
891
9
19.56
31.18
34.82
-0.38


WCDMA-2


foreman
900
0
20.34
34.12
34.47
900
0
20.63
34.22
33.70
0.29

hall
900
0
26.63
36.08
41.14
900
0
26.46
39.2
41.86
-0.17

container
901
0
25.71
38.12
36.88
900
0
24.64
37.98
36.49
-1.07

news
900
0
23.72
32.01
35.24
874
26
23.81
32.33
35.52
0.09

silent
900
0
27.74
36.59
38.39
900
0
27.42
35.69
36.77
-0.32

glasgow
900
0
20.79
33.04
36.01
900
0
20.85
32.86
36.40
0.06


WCDMA-3


foreman
899
1
19.76
32.64
32.57
898
2
20.92
34.22
34.13
1.16

hall
901
0
21.46
22.45
27.91
900
0
24.45
33.49
37.01
2.99

container
894
6
24.22
37.72
37.19
892
8
20.80
34.73
34.11
-3.42

news
900
0
22.27
18.99
19.29
900
0
22.71
27.07
28.94
0.44

silent
900
0
25.53
36.07
38.04
899
1
27.39
36.24
37.67
1.86

glasgow
900
0
21.27
33.5
36.49
900
0
20.50
32.69
35.76
-0.77


WCDMA-4


foreman
900
0
24.50
36.03
36.36
900
0
24.85
36.07
36.54
0.35

hall
900
0
30.35
36.42
41.36
900
0
30.80
40.65
42.84
0.45

container
900
0
28.78
38.42
37.81
900
0
32.70
40.34
39.63
3.92

news
900
0
28.47
36.48
38.14
900
0
29.37
36.61
38.28
0.9

silent
900
0
30.22
37.09
38.89
900
0
30.31
37.04
38.39
0.09

glasgow
896
4
23.79
34.85
37.29
896
4
23.95
34.77
37.44
0.16


WCDMA-5


foreman
900
0
24.59
36.09
36.39
900
0
24.49
36.09
36.39
-0.1

hall
900
0
30.29
36.37
41.33
900
0
30.70
40.59
42.73
0.41

container
900
0
29.85
39.65
39.27
900
0
29.91
38.87
38.3
0.06

news
900
0
27.87
35.40
37.64
879
21
28.30
36.28
37.8
0.43

silent
900
0
30.16
37.09
38.83
900
0
30.12
36.82
38.09
-0.04

glasgow
900
0
23.42
34.60
37.10
900
0
23.99
34.91
37.35
0.57


WCDMA-6


foreman
900
0
24.38
35.50
35.85
900
0
24.73
36.26
36.66
0.35

hall
900
0
30.15
36.42
41.35
900
0
30.43
40.4
42.62
0.28

container
900
0
30.04
39.84
39.25
900
0
31.58
39.85
39.07
1.54

news
900
0
28.03
36.84
38.43
900
0
28.41
36.55
38.03
0.38

silent
900
0
30.19
36.99
38.81
900
0
30.24
37.01
38.38
0.05

glasgow
900
0
24.14
35.02
37.33
900
0
23.81
34.96
37.4
-0.33

Transmitted over AL-1 Mux


Data Partitioning ( Variable GOB )
Difference
Data Partitioning ( variable MB )
Difference


WCDMA-1


sequence
decoded frames
dropped frames
PSNR (Y)
PSNR (Cb)
PSNR (Cr)
(PSNR (Y)
decoded frames
dropped frames
PSNR (Y)
PSNR (Cb)
PSNR (Cr)
(PSNR (Y)

foreman
901
0
22.07
34.16
34.30
2.90
901
0
20.74
33.53
33.66
1.57

hall
900
0
25.91
38.93
41.76
5.61
901
0
26.24
37.93
39.71
5.94

container
903
0
27.05
37.84
37.32
4.72
903
0
27.99
38.98
37.92
5.66

news
901
0
24.38
30.76
35.10
2.25
902
0
25.79
33.2
36.07
3.66

silent
901
0
27.74
36.22
37.65
3.12
905
0
27.66
36.02
37.55
3.04

glasgow
900
0
21.08
32.59
35.73
1.14
901
0
20.53
32.20
35.54
0.59


WCDMA-2


foreman
900
0
23.31
34.29
35.14
2.97
901
0
21.44
35.01
35.23
1.10

hall
900
0
27.07
38.66
42.14
0.44
900
0
27.78
39.55
41.99
1.15

container
901
0
29.47
39.45
38.42
3.76
900
0
30.00
39.79
39.01
4.29

news
900
0
26.63
33.39
36.27
2.91
901
0
26.43
30.76
32.63
2.71

silent
900
0
28.5
36.48
37.79
0.76
900
0
28.27
36.26
37.37
0.53

glasgow
901
0
21.74
32.75
35.97
0.95
901
0
21.54
33.25
36.16
0.75


WCDMA-3


foreman
900
0
22.39
35.1
35.22
2.63
900
0
20.93
34.31
34.49
1.17

hall
900
0
26.09
38.16
41.69
4.63
903
0
27.00
39.28
42.09
5.54

container
900
0
24.15
35.14
37.78
-0.07
902
0
26.48
38.74
38.42
2.26

news
900
0
24.51
32.11
35.29
2.24
903
0
26.20
31.31
35.14
3.93

silent
900
0
28.25
36.32
37.9
2.72
901
0
28.45
36.55
37.99
2.92

glasgow
900
0
21.83
33.62
36.7
0.56
902
0
21.87
33.49
36.56
0.60


WCDMA-4


foreman
901
0
25.55
36.32
36.7
1.05
900
0
25.26
36.21
36.51
0.76

hall
900
0
31.13
40.58
42.8
0.78
900
0
31.05
40.55
42.87
0.70

container
900
0
32.70
40.33
39.65
3.92
900
0
32.69
40.48
39.8
3.91

news
901
0
29.61
37.18
38.42
1.14
900
0
29.72
36.95
38.3
1.25

silent
900
0
30.67
37.02
38.39
0.45
901
0
30.55
37.04
38.36
0.33

glasgow
900
0
24.02
35.07
37.33
0.23
900
0
24.05
35.01
37.43
0.26


WCDMA-5


foreman
900
0
25.15
36.08
36.36
0.56
900
0
25.40
36.13
36.59
0.81

hall
900
0
31.24
40.5
42.81
0.95
900
0
30.94
40.40
42.81
0.65

container
900
0
33.25
40.45
39.77
3.40
900
0
32.87
40.50
39.88
3.02

news
900
0
30.03
36.99
38.3
2.16
900
0
29.48
36.21
37.82
1.61

silent
900
0
30.49
37
38.37
0.33
900
0
30.53
37.03
38.39
0.37

glasgow
900
0
23.51
34.55
36.98
0.09
900
0
24.15
35.09
37.38
0.73


WCDMA-6


foreman
900
0
24.79
36.05
36.41
0.41
900
0
24.59
36.18
36.32
0.21

hall
900
0
30.62
40.44
42.83
0.47
900
0
31.17
40.61
42.8
1.02

container
900
0
33.58
40.47
39.83
3.54
900
0
32.84
40.47
39.85
2.80

news
900
0
30.17
37.28
38.46
2.14
900
0
29.39
35.57
37.73
1.36

silent
900
0
30.61
37.01
38.4
0.42
900
0
30.06
37.03
38.38
-0.13

glasgow
900
0
24.43
35.23
37.51
0.29
900
0
24.1
34.88
36.96
-0.04


Data Partitioning using AL3 mux
Difference


WCDMA-1


Sequence
decoded frames
dropped frames
PSNR (Y)
PSNR (Cb)
PSNR (Cr)
(PSNR (Y)

foreman
900
0
18.3
32.27
31.94
-0.87

hall
900
0
23.68
37.68
41.35
3.38

container
900
0
25.77
38.18
37.33
3.44

news
899
1
22.84
28.48
33.17
0.71

silent
898
2
24.67
34.99
36.87
0.05

glasgow
899
1
18.19
30.52
34.72
-1.75


WCDMA-2


foreman
901
0
19.87
33.00
33.35
-0.47

hall
900
0
25.13
38.52
41.49
-1.50

container
900
0
26.35
38.7
37.33
0.64

news
900
0
23.33
29.28
33.88
-0.39

silent
900
0
26.67
36.06
37.36
-1.07

glasgow
899
1
19.42
31.69
35.09
-1.37


WCDMA-3


foreman
900
0
19.35
33.33
33.09
-0.41

hall
900
0
24.81
38.37
41.5
3.35

container
900
0
23.81
37.28
36.59
-0.41

news
900
0
24.08
27.68
33.18
1.81

silent
900
0
25.35
35.69
37.31
-0.18

glasgow
899
1
19.95
32.01
35.54
-1.32


WCDMA-4


foreman
900
0
24.39
35.93
36.11
-0.11

hall
900
0
30.16
40.39
42.75
-0.19

container
900
0
32.28
40.37
39.66
3.50

news
900
0
28.69
35.94
37.69
0.22

silent
900
0
30.10
36.98
38.34
-0.12

glasgow
900
0
23.73
34.72
37.25
-0.06


WCDMA-5


foreman
901
0
23.87
35.44
35.82
-0.72

hall
900
0
29.95
40.21
42.64
-0.34

container
900
0
32.16
40.39
39.67
2.31

news
900
0
28.08
34.46
37.13
0.21

silent
900
0
29.75
36.90
38.26
-0.41

glasgow
900
0
23.81
34.82
37.17
0.39


WCDMA-6


foreman
900
0
24.55
35.72
35.95
0.17

hall
900
0
29.9
40.47
42.78
-0.25

container
900
0
32.39
40.42
39.69
2.35

news
900
0
29.09
35.66
37.73
1.06

silent
900
0
29.95
36.96
38.28
-0.24

glasgow
900
0
23.75
34.96
37.28
-0.39

Table 3: WCDMA error pattern, not sent through mux, 64kbps channel


Anchor
Data Partitioning
Difference


WCDMA-1


sequence
decoded frames
dropped frames
PSNR (Y)
PSNR (Cb)
PSNR (Cr)
decoded frames
drop frames
PSNR (Y)
PSNR (Cb)
PSNR (Cr)
(PSNR (Y)

foreman
880
20
19.03
33.11
32.73
900
0
22.18
34.98
34.99
3.15

hall
885
15
20.61
31.07
36.19
900
0
24.1
36.59
38.59
3.49

container
876
24
21.42
35.11
33.39
900
0
25.03
36.77
35.38
3.61

news
889
11
19.58
22.34
27.97
900
0
23.79
31.78
35.75
4.21

silent
871
29
20.79
32.67
34.69
900
0
27.89
36.27
37.66
7.1

glasgow
879
21
20.68
32.41
36.03
900
0
20.58
31.86
35.31
-0.1


WCDMA-2


foreman
872
28
19.42
32.88
33.42
900
0
22.65
35.16
34.65
3.23

hall
883
17
22.95
30.9
36.62
901
0
28.37
38.94
42.08
5.42

container
883
17
22.75
34.19
34.2
900
0
29.67
39.33
38.69
6.92

news
870
30
21.24
27.08
32.03
900
0
27.28
34.82
37.22
6.04

silent
892
8
24.49
35.5
37.33
900
0
29.12
36.65
38.02
4.63

glasgow
887
13
21.38
33.3
36.51
901
0
22.65
33.88
36.62
1.27


WCDMA-3


foreman
870
30
19.69
32.29
31.97
900
0
23.13
35.19
35.51
3.44

hall
894
6
21.61
30.46
37.42
900
0
26.09
38.77
41.11
4.48

container
879
21
22.83
34.01
34.94
900
0
29.03
38.97
38.56
6.2

news
892
8
21.09
26.69
32.21
900
0
27.46
31.01
34.73
6.37

silent
889
11
22.56
29.07
28.31
900
0
27.73
35.73
37.9
5.17

glasgow
890
10
21.45
33.27
35.83
900
0
22.33
33.68
36.49
0.88


WCDMA-4


foreman
898
2
23.63
34.97
35.35
900
0
25.61
36.24
36.7
1.98

hall
899
1
29.07
36.34
41.25
900
0
30.97
40.49
42.84
1.9

container
900
0
30.49
39.99
39.27
900
0
32.55
40.4
39.63
2.06

news
898
2
25.31
28.27
35.17
900
0
29.48
36.22
37.92
4.17

silent
896
4
29.56
37.03
38.73
900
0
30.67
37.06
38.42
1.11

glasgow
900
0
24.32
35.18
37.46
900
0
24.39
34.9
37.32
0.07


WCDMA-5


foreman
897
3
24.48
36.02
36.37
900
0
25.09
36.21
36.45
0.61

hall
897
3
29.71
35.94
40.77
900
0
31.35
39.51
42.6
1.64

container
895
5
29.88
39.83
39.55
900
0
33.32
40.42
39.72
3.44

news
876
24
26.58
32.81
36.59
900
0
28.82
36.14
37.72
2.24

silent
899
1
29.48
36.47
38.23
900
0
30.42
37.01
38.36
0.94

glasgow
900
0
24.17
34.98
37.39
900
0
24.4
35.13
37.46
0.23


WCDMA-6


foreman
899
1
24.59
35.96
36.32
900
0
25.42
36.16
36.51
0.83

hall
899
1
29.4
35.04
40.59
900
0
30.86
40.57
42.84
1.46

container
895
5
28.51
37.97
37.56
900
0
33.46
40.34
39.76
4.95

news
898
2
24.83
34.94
37.37
900
0
30.07
35.57
37.36
5.24

silent
899
1
29.97
37.04
38.75
900
0
30.39
37.01
38.38
0.42

glasgow
899
1
23.85
34.92
37.22
901
0
24.32
35.01
37.45
0.47

<<plots of PSNR vs. frame number for all simulations>>

Table 4: DECT error pattern, sent through mux, 32kbps channel


Anchor( MB refresh )
H.263+ ( Frame refresh )
Difference


DECT 1.4km/h 4dB


sequence
decoded frames
dropped frames
PSNR (Y)
PSNR (Cb)
PSNR (Cr)
decoded frames
dropped frames
PSNR (Y)
PSNR (Cb)
PSNR (Cr)
(PSNR (Y)

hall
387
513
15.46
15.99
21.95
366
534
15.69
16.2
22.26
0.23

silent
357
543
5.48
6.77
5.7
335
565
6.96
7.93
6.86
1.48

news
340
560
8.65
6.1
5.65
317
583
10.67
8.35
8.19
2.02

container
364
536
4.71
5.92
6.29
341
559
4.95
6.14
6.5
0.24


DECT 1.4km/h 10dB


hall
752
148
9.55
10.98
9.78
748
152
19.57
29.53
33.32
10.02

silent
726
174
5.49
6.77
5.7
725
175
14.8
19.14
18.9
9.31

news
746
154
8.69
6.12
5.66
729
171
14.84
15.68
15.55
6.15

container
745
155
4.73
5.95
6.31
745
155
12.71
16.55
16.9
7.98


DECT 1.4km/h 20dB


hall
899
1
7.47
9.35
7
900
0
22.24
30.84
32.03
14.77

silent
898
2
20.66
34.34
36.28
898
2
26
35.28
36.88
5.34

news
898
2
20.45
25.77
31.54
898
2
22.88
31.45
34.37
2.43

container
899
1
22.81
36.83
36.4
897
3
24.22
36.49
35.63
1.41


DECT 1.4km/h 22dB


hall
900
0
4.63
7.61
5.41
900
0
22.33
30.65
31.83
17.7

silent
900
0
20.56
34.05
36.42
899
1
26.51
35.45
37
5.95

news
899
1
21.78
25.84
31.81
900
0
23.86
31.84
34.66
2.08

container
899
1
24.31
37.31
36.99
899
1
24.8
36.75
35.79
0.49


DECT 14km/h 4dB


hall
477
423
4.58
7.58
5.38
498
402
4.58
7.58
5.38
0

silent
506
394
5.47
6.75
5.68
499
401
5.47
6.75
5.68
0

news
426
474
8.62
6.08
5.63
440
460
8.62
6.08
5.63
0

container
437
463
10.47
12.1
11.52
456
444
10.47
12.08
11.51
0


DECT 14km/h 10dB


hall
882
18
12.44
13.7
14.05
874
26
12.43
13.68
14.01
-0.01

silent
875
25
11.57
12.33
11.89
879
21
12.23
12.96
12.54
0.66

news
889
11
12.68
8.8
9.1
860
40
11.7
9.24
9.27
-0.98

container
876
24
12.1
15.31
13.93
877
23
12.1
15.3
13.92
0


DECT 14km/h 20dB


hall
897
3
24.58
34.43
39.28
893
7
25.07
38.02
40.94
0.49

silent
900
0
20.5
25.66
26.29
901
0
24.69
32.46
33.5
4.19

news
900
0
20.15
31.31
34.28
901
0
22.27
32.46
35.26
2.12

container
900
0
4.74
5.94
6.31
893
7
16.71
24.07
23.39
11.97


DECT 14km/h 22dB


hall
900
0
25.37
34.72
39.4
900
0
25.61
37.64
40.44
0.24

silent
900
0
20.78
25.75
26.37
900
0
25.45
32.82
33.97
4.67

news
900
0
21.97
32.28
34.83
900
0
24.1
33.58
35.96
2.13

container
900
0
4.74
5.94
6.31
893
7
17.88
24.7
24.21
13.14

Transmitted using AL-1 Mux


Data  Partitioning ( Variable GOB )
Data Partitioning ( Variable MB )


DECT 1.4km/h 4dB


sequence
decoded frames
dropped frames
PSNR (Y)
PSNR (Cb)
PSNR (Cr)
(PSNR (Y)
decoded frames
dropped frames
PSNR (Y)
PSNR (Cb)
PSNR (Cr)
(PSNR (Y)

hall
570
330
6.56
10.15
8.24
-8.9
629
271
15.32
32.69
36.68
-0.14

silent
541
359
7.71
8.18
7.18
2.23
537
363
9.16
9.82
8.76
3.68

news
574
326
14.29
22.88
27.89
5.64
625
275
14.54
13.68
13.37
5.89

container
565
335
6.28
6.82
7.17
1.57
617
283
14.76
27.75
29.63
10.05


DECT 1.4km/h 10dB


hall
825
75
16.86
25.23
25.27
7.31
858
42
21.14
36.17
39.39
11.59

silent
812
88
16.11
22.52
22.67
10.62
802
98
17.32
27.04
27.91
11.83

news
833
67
15.38
14.81
16.28
6.69
842
58
20.03
24.57
29.98
11.34

container
839
61
17.28
27.41
27.07
12.55
835
65
16.23
23.24
22.95
11.5


DECT 1.4km/h 20dB


hall
899
1
26.43
37.5
40.44
18.96
901
0
26.34
37.88
40.31
18.87

silent
897
3
25.96
34.75
35.06
5.3
896
4
26.18
35.35
36.92
5.52

news
900
0
25.41
32.15
35.14
4.96
900
0
26.34
33.23
35.91
5.89

container
899
1
27.05
37.98
37.25
4.24
899
1
27.44
38.26
37.33
4.63


DECT 1.4km/h 22dB


hall
900
0
26.84
38.52
41.19
22.21
900
0
27.06
38.73
41.35
22.43

silent
899
1
26.39
35.4
36.95
5.83
902
0
26.61
35.43
37
6.05

news
900
0
25.99
33.42
35.57
4.21
899
1
26.32
33.47
35.73
4.54

container
899
1
27.72
38.12
37.43
3.41
901
0
27.98
38.31
37.43
3.67


DECT 14km/h 4dB


hall
779
121
4.79
7.67
5.43
0.21
799
101
13.14
28.35
31.92
8.56

silent
742
158
5.78
6.97
5.89
0.31
684
216
12.19
25.55
28.97
6.72

news
815
85
8.78
6.11
5.66
0.16
788
112
12.19
19.97
22.65
3.57

container
774
126
4.91
5.94
6.31
-5.56
783
117
5.34
6.37
6.74
-5.13


DECT 14km/h 10dB


hall
896
4
15.04
25.96
30.95
2.6
900
0
18.22
33.83
37.81
5.78

silent
900
0
15.04
28.9
33.64
3.47
893
7
19.27
29.81
32.82
7.7

news
904
0
14.39
20.28
25.15
1.71
907
0
16.74
22.94
27.61
4.06

container
899
1
9.96
11.26
11.71
-2.14
914
0
16.54
28.96
29.34
4.44


DECT 14km/h 20dB


hall
900
0
25.25
37.68
40.63
0.67
901
0
25.65
38.2
41.17
1.07

silent
900
0
25.95
35.2
36.67
5.45
900
0
26.13
35.1
36.76
5.63

news
900
0
23.68
31.5
34.52
3.53
902
0
24.74
32.23
35.49
4.59

container
902
0
23.27
35.23
34
18.53
901
0
26.17
37.74
36.41
21.43


DECT 14km/h 22dB


hall
900
0
26.78
38.1
41.19
1.41
903
0
27.04
38.66
41.33
1.67

silent
900
0
26.91
35.39
36.98
6.13
900
0
26.73
35.3
36.82
5.95

news
901
0
25.75
32.13
34.89
3.78
901
0
25.59
32.88
35.55
3.62

container
900
0
26.49
37.3
36.06
21.75
902
0
28.12
38.36
37.19
23.38

Data Partitioning, transmitted using AL-3 Mux

DECT 1.4km/h 4dB

sequence
decoded frames
dropped frames
PSNR (Y)
PSNR (Cb)
PSNR (Cr)
(PSNR (Y)

hall
230
670
10.85
21.44
21.17
-4.61

silent
211
689
6.88
7.25
6.23
1.4

news
227
673
15.17
18.36
19.34
6.52

container
224
676
4.73
5.93
6.3
0.02

DECT 1.4km/h 10dB

hall
659
241
17.93
25.87
25.24
8.38

silent
587
313
12.6
13.84
12.81
7.11

news
662
238
19.72
25.15
29.05
11.03

container
655
245
10.78
15.52
15.6
6.05

DECT 1.4km/h 20dB

hall
896
4
26.33
38.46
41.22
18.86

silent
880
20
25.69
35.26
36.8
5.03

news
894
6
25.73
32.23
35.28
5.28

container
894
6
26.17
37.16
36.28
3.36

DECT 1.4km/h 22dB

hall
900
0
26.9
38.69
41.32
22.27

silent
892
8
26.05
35.3
36.85
5.49

news
898
2
25.83
32.57
35.36
4.05

container
899
1
26.85
37.3
36.49
2.54

DECT 14km/h 4dB

hall
158
742
4.58
7.58
5.38
0

silent
108
792
5.46
6.75
5.68
-0.01

news
120
780
8.61
6.08
5.62
-0.01

container
116
784
4.69
5.91
6.28
-5.78

DECT 14km/h 10dB

hall
749
151
13.48
18.1
15.43
1.04

silent
620
280
12.9
32.16
34.02
1.33

news
717
183
15.78
22.83
27.98
3.1

container
681
219
15.62
29.95
30.04
3.52

DECT 14km/h 20dB

hall
900
0
24.25
37.93
40.94
-0.33

silent
896
4
25.09
34.83
36.4
4.59

news
900
0
22.83
30.18
34.13
2.68

container
900
0
24.56
37.02
35.47
19.82

DECT 14km/h 22dB

hall
900
0
25.53
38.29
41.19
0.16

silent
899
1
26.39
35.19
36.72
5.61

news
900
0
24.67
31.67
35.04
2.7

container
900
0
26.75
38.02
36.48
22.01

Table 5: DECT error pattern, not sent through mux, 32kbps channel


Anchor
Data Partitioning
Difference


DECT 1.4km/h 4dB


sequence
decoded frames
dropped frames
PSNR (Y)
PSNR (Cb)
PSNR (Cr)
decoded frames
dropped frames
PSNR (Y)
PSNR (Cb)
PSNR (Cr)
(PSNR (Y)

hall
452
448
4.64
7.62
5.42
523
377
4.6
7.61
5.42
-0.04

silent
408
492
6.13
7.56
6.52
570
330
15.91
30.12
33.12
9.78

news
442
458
10.25
7.54
7.12
554
346
9.79
6.44
5.93
-0.46

container
415
485
15.09
25.03
23.87
549
351
16.12
26.14
25.94
1.03


DECT 1.4km/h 10dB


hall
710
190
6.19
9.73
7.62
805
95
11.89
16.09
14.71
5.7

silent
686
214
16.65
19.54
22.41
811
89
19.79
31.15
33.95
3.14

news
747
153
10.88
7.81
7.43
811
89
17.99
20.6
24.59
7.11

container
667
233
7.82
8.7
9.11
817
83
14.09
20.65
20.44
6.27


DECT 1.4km/h 20dB


hall
884
16
17.68
31.3
35.58
898
2
26.69
38.33
41.09
9.01

silent
892
8
17.67
33.15
35.97
896
4
25.71
35.15
36.83
8.04

news
888
12
18.97
23.77
29.03
898
2
25.93
33.21
35.75
6.96

container
883
17
24.04
36.99
35.86
897
3
26.83
37.48
36.35
2.79


DECT 1.4km/h 22dB


hall
889
11
20.98
33.08
37.61
899
1
27.01
38.38
41.14
6.03

silent
891
9
17.88
33.32
35.99
899
1
26.13
35.28
36.93
8.25

news
886
14
21.04
24.97
27.21
900
0
26.32
33.6
35.91
5.28

container
892
8
24.21
36.97
36.72
900
0
27.93
38.25
37.48
3.72


DECT 14km/h 4dB


hall
463
437
14.17
19.87
23.5
766
134
4.93
7.89
5.72
-9.24

silent
381
519
10.05
15.38
14.75
726
174
5.76
6.92
5.84
-4.29

news
462
438
11.36
9.92
9.55
793
107
9.07
6.22
5.72
-2.29

container
417
483
12.08
14.26
14.51
761
139
14.54
29.67
28.05
2.46


DECT 14km/h 10dB


hall
728
172
15.7
21.24
27.06
896
4
5.66
8.26
5.92
-10.04

silent
682
218
7.15
9.15
8.05
886
14
8.62
10.61
9.58
1.47

news
672
228
8.96
6.19
5.76
896
4
10.63
7.84
7.6
1.67

container
678
222
10.06
11.03
11.71
896
4
9.05
9.44
9.55
-1.01


DECT 14km/h 20dB


hall
881
19
19.33
22.78
28.3
901
0
25.35
37.14
39.97
6.02

silent
872
28
18.97
23.44
26.84
900
0
24.14
34.98
36.28
5.17

news
876
24
14.78
21.91
25.66
900
0
23.73
30.86
34.68
8.95

container
857
43
20.79
34.32
33.39
901
0
24.63
35.88
35.06
3.84


DECT 14km/h 22dB


hall
894
6
19.77
22.91
28.43
900
0
25.86
37.83
39.79
6.09

silent
877
23
18.72
23.74
27.46
900
0
23.8
34.02
35.89
5.08

news
891
9
19.51
26.19
31.3
900
0
25.14
32.29
35.29
5.63

container
864
36
23.37
36.51
36.2
901
0
26.55
37.65
36.78
3.18

PSNR Plots
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[image: image20.emf]Silent (DECT 14 km/h 10 dB w/Mux Level II)
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