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1.1 Summary

Three experiments on the Nokia MVC has been made. The first one compares Nokia MVC still image coding with the upcoming JPEG2000 standard. The second is a test where TML2 has been run with the first intra picture being coded by MVC. The third is a speed test of the MVC decoding software.

1.2 Conclusions

· The MVC still image mode generates as most 15% more bits than JPEG2000, and that is for pictures of size 2048x2048. MVC seems to perform much better than JPEG2000 for small images.

· The second test gives further evidence that MVC is superior to TML2 in INTER compression.

· The third test shows that the MVC decoder software is pretty fast, Silent QCIF can be decoded at 100 fps on a 500MHz PentiumIII.

Test descriptions

1.3 MVC vs JPEG2000

The JPEG2000 software being used is VM7.0 with its default behavior. Only black and white images with 8 bits per pixel has been tested. The Nokia MVC codec was modified to only compress the luminance part of the pictures and to use 8 bits instead of 7 for width and height, giving the possibility to code picture sizes up to 4096x4096. These images were tested:

Picture
Size
Description

Woman
2048x2560
Portrait of woman

Areal2
2048x2048
Areal view of buildings in desert

Gold
720x576
Old houses

Hotel
720x576
Outside picture of hotel with overlay text

Foreman CIF
352x288
<Well-known>

Foreman QCIF
176x144
<Well-known>

JPEG2000 has a picture header of approx. 96 bytes that gives MVC an advantage at low bitrates and small picture sizes. The percentage picture header bits for JPEG2000 at 0.5 bpp encodings is given in the table below. 

Picture
Percent JPEG2000 header bits at 0.5 bpp

Woman
0.03%

Areal2
0.04%

Gold
0.19%

Hotel
0.19%

Foreman CIF
1.52%

Foreman QCIF
6.06%

For Foreman QCIF, the JPEG2000 result at 0.5 bpp would be 6 percent better if the headers could be omitted. But from the graph in the result section below it is clear that MVC is still 30% more efficient at that PSNR quality.

1.4 Sharp TML2 with MVC INTRA image

In this test, MVC was used to code the first INTRA image in each test sequence and this image was then used in TML2 for the rest of the images in that test sequence. The number of bits used for this first INTRA image was passed to TML2 for the computation of bitrate.

This experiment gives further evidence that MVC INTER coding is superior to TML2 in the PSNR sense. Note that there is a large PSNR benefit for sequences with low motion when a high PSNR start image is used. This may already be known by the Q.15 group.

It should be noted that the tested combination of MVC and TML2 sometimes spend more bits on the first INTRA image than TML2 alone.

1.5 MVC decoder speed

MVC anchor bitstreams with QP 10 has been generated and the decoding speed has been measured on a 500MHz Pentium III. The default decoder parameters has been used so no reconstructed sequences were written on file.

Sequence
QP
Frames decoded
Bitrate (kbps)
Time
Decoder speed

Container QCIF
10
100
15
0.98 s
102 fps

News QCIF
10
100
28
1.01 s
99 fps

Foreman QCIF
10
100
45
1.49 s
67 fps

Silent QCIF
10
150
35
1.48 s
101 fps

Paris CIF
10
150
192
6.32 s
24 fps

Mobile CIF
10
300
996
20.22 s
15 fps

Tempete CIF
10
260
679
15.92 s
16 fps

2 Results

2.1 MVC vs JPEG2000

Areal2
Woman
Gold
Hotel
Foreman CIF
Foreman QCIF

bpp
PSNR
bpp
PSNR
bpp
PSNR
bpp
PSNR
bpp
PSNR
bpp
PSNR

1.994
38.12
1.998
44.06
1.999
43.17
1.998
43.55
1.997
47.44
1.988
45.25

1.499
35.91
1.499
41.59
1.494
40.44
1.498
41.14
1.485
44.5
1.490
42.16

1.200
34.31
1.199
39.74
1.200
38.81
1.187
39.48
1.195
42.6
1.198
39.75

0.996
33.26
1.000
38.46
0.999
37.79
0.999
38.48
0.999
41.06
0.974
37.84

0.798
32.34
0.800
36.82
0.798
36.48
0.798
37.11
0.800
39.47
0.800
35.9

0.600
31.27
0.599
34.8
0.600
35.04
0.600
35.24
0.599
37.54
0.600
33.46

0.400
29.93
0.399
32.29
0.400
33.38
0.399
32.84
0.393
35.04
0.393
30.27

0.299
29.05
0.299
30.81
0.299
32.29
0.300
31.26
0.292
33.63
0.300
28.92

0.200
27.9
0.200
29.05
0.199
30.91
0.200
29.31
0.199
31.55
0.199
26.85

0.150
27.01
0.150
27.94
0.149
30.04
0.149
27.98
0.150
30.16
0.146
25.24

0.099
25.91
0.100
26.77
0.099
28.89
0.098
26.26
0.100
28.38
0.098
23.12

JPEG2000 results


Areal2
Woman
Gold
Hotel
Foreman CIF
Foreman QCIF

MVC qp
bpp
PSNR
bpp
PSNR
bpp
PSNR
bpp
PSNR
bpp
PSNR
bpp
PSNR

2
3.598
44.76
2.277
44.18
2.438
44.3
2.249
43.83
1.689
45.02
2.058
45.12

3
2.815
40.73
1.598
41.17
1.704
40.86
1.466
40.68
1.168
42.16
1.480
42.00

4
2.219
37.84
1.268
39.42
1.265
38.71
1.109
39.05
0.878
40.31
1.154
40.01

5
1.701
35.74
1.071
38.09
0.949
37.17
0.900
37.86
0.682
38.86
0.923
38.39

6
1.367
34.38
0.930
37.03
0.768
36.14
0.771
36.98
0.568
37.85
0.777
37.36

8
0.924
32.42
0.714
35.29
0.540
34.56
0.584
35.48
0.416
36.30
0.610
35.68

10
0.675
31.19
0.577
33.91
0.406
33.43
0.474
34.33
0.330
35.23
0.496
34.71

13
0.474
30.00
0.441
32.31
0.286
32.17
0.367
33.00
0.252
34.04
0.388
33.18

17
0.338
28.97
0.327
30.71
0.202
31.02
0.285
31.62
0.200
32.80
0.299
31.65

20
0.277
28.40
0.278
29.83
0.165
30.41
0.248
30.85
0.169
32.11
0.257
30.74

25
0.210
27.63
0.212
28.59
0.126
29.57
0.193
29.71
0.136
31.19
0.198
29.54

30
0.170
27.01
0.171
27.68
0.106
28.97
0.161
28.79
0.118
30.27
0.168
28.79

MVC results
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[image: image6.wmf]Foreman QCIF

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

0.000

0.500

1.000

1.500

2.000

2.500

bpp

PSNR

MVC

JPEG2000


2.2 Sharp TML2 with MVC INTRA image



Container 10fps
News 10fps
Foreman 10fps
Silent 15fps

MVC QP
QP
PSNRY
Bitrate
PSNRY
Bitrate
PSNRY
Bitrate
PSNRY
Bitrate

4
13
38.15
53.56
39.071
75.61
37.804
134.68
38.249
98.063

5
16
36.21
32.45
37.058
53.46
35.682
92.72
36.269
67.979

7
19
34.19
19.92
34.776
36.86
33.587
63.36
34.024
46.372

10
22
32.11
12.61
32.413
25.22
31.553
43.26
31.962
30.805

15
25
29.98
8.359
30.355
17.59
29.774
30.96
29.984
20.618

20
28
28.09
5.344
28.388
11.59
27.947
21.80
28.261
13.473

QCIF test sequences



Paris 15fps
Mobile 30fps
Tempete 30fps

MVC QP
QP
PSNRY
Bitrate
PSNRY
Bitrate
PSNRY
Bitrate

4
13
37.97
543.28
Missing
Missing
37.05
2555.50

5
16
35.86
380.71
33.77
2343.98
34.67
1689.24

7
19
33.55
259.13
31.16
1525.53
32.26
1047.69

10
22
31.25
169.30
28.64
935.09
29.97
614.44

15
25
29.01
111.17
26.35
572.28
27.96
368.01

20
28
27.04
69.97
24.09
339.73
25.99
218.20

CIF test sequences
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[image: image9.wmf]Foreman, 10 fps
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[image: image10.wmf]Silent, 15 fps
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[image: image11.wmf]Paris CIF, 15 fps
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[image: image12.wmf]Mobile CIF, 30 fps
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[image: image13.wmf]Tempete CIF, 30 fps
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