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In this document PSNR curves produced using the Exploration Wavelet Video Coding system  
are provided according to the reference test condition decided in the last meeting and 
described in [1], regarding the evaluation of the coding performance of the Exploration 
Wavelet Video Coding platform with respect to the JSVM coding scheme (to be provided by 
JVT). 

1 SNR Scalability (SNR) 
For evaluation of SNR scalability functionality, no spatial scalability is included. A single 
spatial layer is encoded in the bit stream. For the QCIF layers, this configuration corresponds 
to the lowest layer of the combined scalability test.  
Extraction paths and bit-rates are recalled in the following figure and table. In green the rate 
points which will be subjected to visual comparison during this meeting. In this testing 
scenario, the extracted streams are required not to exceed the target rate points. 
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Sequence Format Bit rates (kbit/sec) 

City 

QCIF 15Hz 64 80 96 120 144 168 192 

CIF 30Hz 256 320 384 480 576 672 768 

4CIF 60Hz 672 848 1024 1280 1536 1792 2048 

Crew, 
Harbour, 
Soccer 

QCIF 15Hz 96 120 144 180 216 252 288 

CIF 30Hz 384 480 576 720 864 1024 1152 

4CIF 60Hz 1024 1280 1536 1920 2304 2688 3072 

 
Results have been produced by MSRA using the Wavelet Video Coding reference software in 
t+2D configuration, and cross-checked by ENST. They are reported in the file 
M13294_SNR.xls attached to this document. 

2 Spatial Scalability (SPA) 
In order to generate rate/distortion plots, three separate streams are encoded including three 
spatial layers for the 4CIF sequences. The extraction paths and bit-rate points are shown 
below. In this testing scenario, the extracted streams are required not to exceed the target rate 
points by more than 2%. An erroneous value (1536 kbps) was inserted in document [1] for the 
lowest 4CIF 60Hz point of Crew, Harbour and Soccer which does not respect the ratio factor 
3 with respect to the corresponding CIF 30Hz. With a decision taken on the “vidwav 
reflector”, this point has been set to the correct value (1152 kbps).  
 
 



 
 
 

Sequence Format Bit rates (kbit/sec) 

City 

- - - - 

CIF 30Hz 192 384 576 

4CIF 60Hz 576 1152 1728 

Crew, 
Harbour, 
Soccer 

- - - - 

CIF 30Hz 384 576 768 

4CIF 60Hz 1152 1728 2304 

 
Spatial scalability results have been produced by UniBS using the Wavelet Video Coding 
reference software in 2D+t+2D (STool) configuration (without AVC base layer). CIF 
reference sequences have been generated with 3-LS wavelet filters. PSNR values are reported 
in the file M13294_spatial.xls attached to this document and, in the case of CIF resolution 
they have been calculated with respect to two different references: the original 3-LS 
downsampled sequences V1 and the averaged sequences Va=V1/2+V2/2 where V2 have been 
generated with the MPEG downsampling filter. As explained in [2], Va are suited for a more 
fair quantitative comparison between JSVM and wavelet based schemes. This only partially 
compensate the advantage of JSVM schemes in terms of obtained PSNR due to the smoother 
sequences they refer to. 

3 Combined Scalability (CMB) 
The Palma test conditions and rate points have been used for this test. Combined scalability 
results have been produced by UniBS using the Wavelet Video Coding reference software in 
2D+t+2D (STool) configuration (with AVC base layer). CIF and QCIF reference sequences 
have been generated with 3-LS wavelet filters. PSNR values are reported in the file 
M13294_combined.xls attached to this document and, in the case of CIF and QCIF 
resolutions they have been calculated with respect to two different references as specified in 
the previous section.  
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Bitr/PSNR Y U V
2048 36,2786 44,4756 46,3356
1792 35,9776 44,3525 46,1028
1536 35,6975 43,9431 45,7168
1280 35,243 43,5395 45,2891
1024 34,6183 42,7348 44,6875
848 33,834 42,0379 43,8673
672 32,7088 41,301 43,5152

Bitr/PSNR Y U V
768 39,4537 45,6448 46,9545
672 38,9205 45,303 46,5233
576 38,2785 44,4902 45,717
480 37,4128 44,0236 45,4769
384 36,3708 43,3259 44,7552
320 35,4813 42,6427 44,1193
256 34,2668 42,1388 43,6021

Bitr/PSNR Y U V
192 39,8547 45,3357 46,2443
168 39,1877 44,853 45,7761
144 38,3896 44,0845 44,8053
120 37,3833 43,3528 44,3686
96 36,2419 42,9053 43,698
80 35,2917 42,104 43,1841
64 34,0638 41,7251 42,6535
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Bitr/PSNR Y U V
3072 36,7032 39,9468 40,1853
2688 36,3635 39,665 39,7566
2304 35,9462 39,2482 39,1797
1920 35,3958 38,7984 38,4956
1536 34,6623 38,1301 37,539
1280 33,9384 37,5003 36,5868
1024 32,6389 36,3897 35,0621

Bitr/PSNR Y U V
1152 38,01 40,7497 40,0422
1024 37,5481 40,2777 39,5388
864 36,8336 39,7569 38,794
720 36,1282 39,2097 38,1583
576 35,2626 38,4831 37,2285
480 34,5598 37,9839 36,6178
384 33,6868 37,2962 35,7821

Bitr/PSNR Y U V
288 37,6808 39,7943 38,6584
252 36,9552 39,3182 38,0033
216 36,2043 38,6876 37,3032
180 35,3564 37,9134 36,4843
144 34,3258 37,2692 35,7098
120 33,5413 36,5441 34,9899
96 32,6551 35,7805 33,9924
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Bitr/PSNR Y U V
3072 34,4436 42,9673 45,1774
2688 34,0462 42,4776 44,7315
2304 33,5094 42,0852 44,359
1920 32,9077 41,6024 43,6164
1536 32,0576 41,0707 43,0984
1280 31,3287 40,5817 42,7297
1024 30,3231 39,5954 42,008

Bitr/PSNR Y U V
1152 34,924 43,5349 45,2203
1024 34,4332 43,28 45,0494
864 33,7476 42,8856 44,4182
720 32,9913 42,1206 43,8172
576 32,1614 41,3211 43,118
480 31,483 40,9368 42,6853
384 30,6592 40,4805 42,3357

Bitr/PSNR Y U V
288 36,6104 43,8046 45,3371
252 35,8742 43,3232 44,8653
216 35,0866 42,8895 44,437
180 34,1782 41,9419 43,9699
144 33,1321 41,0596 43,1838
120 32,339 40,3367 42,8379
96 31,3833 39,9603 42,5754
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Bitr/PSNR Y U V
3072 37,3275 43,3054 44,9146
2688 36,865 43,0144 44,5385
2304 36,3062 42,5739 44,1185
1920 35,6013 42,1204 43,6711
1536 34,709 41,5409 43,0505
1280 33,8968 41,1381 42,593
1024 32,8059 40,3508 41,7537

Bitr/PSNR Y U V
1152 38,7167 43,1366 44,6652
1024 38,1257 42,7798 44,1533
864 37,2601 42,2741 43,6072
720 36,3517 41,7777 43,0304
576 35,2693 41,1622 42,377
480 34,4163 40,5574 41,8112
384 33,4349 40,0476 41,0798

Bitr/PSNR Y U V
288 38,8492 42,2897 43,6814
252 38,0243 41,6448 42,9934
216 37,0906 41,0874 42,474
180 35,9961 40,4513 41,589
144 34,7549 39,7661 41,0467
120 33,8486 39,1997 40,3247
96 32,7571 38,6669 39,8304
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REF_VIDEO_3LS REF_VIDEO_AVR
Sequence 4CIF 60HZ PSNR Y PSNR U PSNR V PSNR_Y

City_CIF30-192 30,93 40,59 42,17 31,51
City_CIF30-384 33,88 41,75 43,65 34,43
City_CIF30-576 35,47 42,83 44,62 35,82

Crew_CIF30-384 33,14 36,93 35,41 33,40
Crew_CIF30-576 34,53 38,08 36,89 34,80
Crew_CIF30-768 35,51 38,90 37,88 35,78

Harbour_CIF30-384 29,83 39,60 41,46 30,11
Harbour_CIF30-576 31,20 40,71 42,65 31,47
Harbour_CIF30-768 32,21 41,32 43,18 32,43

Soccer_CIF30-384 32,49 39,76 41,04 32,80
Soccer_CIF30-576 34,50 41,06 42,23 34,80
Soccer_CIF30-768 35,43 41,39 42,87 35,69

30,00 

31,00 

32,00 

33,00 

34,00 

35,00 

36,00 

37,00 

City_CIF30-192 City_CIF30-384 City_CIF30-576 

Y_PSNR_City_CIF_3LS Y_PSNR_City_CIF_AVR 

32,50 

33,00 

33,50 

34,00 

34,50 

35,00 

35,50 

36,00 

Crew_CIF30-384  Crew_CIF30-576  Crew_CIF30-768  

Y_PSNR_CIF_CREW_3LS Y_PSNR_CIF_CREW_AVR 

29,50 

30,00 

30,50 

31,00 

31,50 

32,00 

32,50 

33,00 

Harbour_CIF30-384 Harbour_CIF30-576  Harbour_CIF30-768 

Y_PSNR_CIF_Harbour Y_PSNR_CIF_hARBOUR_AVR 

31,00 
31,50 
32,00 
32,50 
33,00 
33,50 
34,00 
34,50 
35,00 
35,50 
36,00 

Soccer_CIF30-384 Soccer_CIF30-576 Soccer_CIF30-768 

Y:PSNR_CIF_Soccer_3LS Y:PSNR_CIF_Soccer_AVR 
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REF_VIDEO_3LS
Sequence 4CIF 60HZ PSNR Y PSNR U PSNR V
City_4CIF60-576   31,22 41,75 43,83
City_4CIF60-1152 33,65 43,91 45,72
City_4CIF60-1728 34,67 44,73 46,46

Crew_4CIF60-1152 32,27 37,70 36,93
Crew_4CIF60-1728 33,65 39,08 38,90
Crew_4CIF60-2304 34,52 39,81 39,97

Harbour_4CIF60-1152 30,51 41,88 44,01
Harbour_4CIF60-1728 31,44 41,03 43,06
Harbour_4CIF60-2304 32,32 43,34 45,45

Soccer_4CIF60-1152 32,07 41,34 42,94
Soccer_4CIF60-1728 33,85 41,17 42,52
Soccer_4CIF60-2304 35,04 41,92 43,46

30,50 

31,50 

32,50 

33,50 

34,50 

35,50 

City_4CIF60-576    City_4CIF60-1152  City_4CIF60-1728  

Y_PSNR_CITY Y_PSNR_CITY 

32,00 
32,50 
33,00 
33,50 
34,00 
34,50 
35,00 

Crew_4CIF60-1152  Crew_4CIF60-1728  Crew_4CIF60-2304  

Y_PSNR_Crew Y_PSNR_Crew 

30,00 

30,50 

31,00 

31,50 

32,00 

32,50 

Harbour_4CIF60-1152  Harbour_4CIF60-1728  Harbour_4CIF60-2304  

Y_PSNR_Harbour Y_PSNR_Harbour 

31,50 

32,00 

32,50 

33,00 

33,50 

34,00 

34,50 

35,00 

35,50 

Soccer_4CIF60-1152 Soccer_4CIF60-1728  Soccer_4CIF60-2304  

Y_PSNR_Soccer Y_PSNR_Soccer 



REF_VIDEO_3LS
Sequence 4CIF 60HZ PSNR Y PSNR U PSNR V

City_4CIF60-1024 33,13 43,23 45,04
City_4CIF60-1280 34,20 44,16 45,99
City_4CIF60- 1536 34,88 44,65 46,49
City_4CIF60-1792 35,35 45,21 46,77
City_4CIF60-2048 35,53 45,42 47,18

City_4CIF30-768 32,28 42,24 44,14
City_4CIF30-896 33,02 42,89 44,72
City_4CIF30- 1024 33,16 43,28 45,03
City_4CIF30- 1280 34,54 44,46 46,25
City_4CIF30-1536 35,17 44,88 46,62

City_4CIF15-512 30,99 41,84 43,85
City_4CIF15-640 32,08 42,05 43,95
City_4CIF15- 768 32,93 42,71 44,64
City_4CIF15-896 33,50 43,68 45,38
City_4CIF15-1024 34,08 43,94 45,70

REF_VIDEO_3LS REF_VIDEO_AVR
PSNR_Y PSNR_U PSNR_V PSNR_Y

City_CIF30-256 31,10 41,75 43,63 31,64
City_CIF30-320 32,37 42,85 44,56 32,95
City_CIF30-384 33,30 43,35 44,98 33,87
City_CIF30-448 33,38 43,38 45,00 33,95
City_CIF30-512 33,38 43,38 45,00 33,95

City_CIF15-192 30,72 41,66 43,46 31,19
City_CIF15-224 31,37 41,95 43,68 31,86
City_CIF15-256 31,93 42,65 44,15 32,43
City_CIF15-320 32,96 42,94 44,73 33,39
City_CIF15-384 33,58 43,42 44,99 33,99

City_CIF75-128 29,85 40,87 42,56 30,30
City_CIF75-160 30,59 41,61 43,29 31,00
City_CIF75-192 31,29 41,72 43,56 31,67
City_CIF75-224 31,93 42,48 44,06 32,32
City_CIF75-256 32,37 42,81 44,47 32,72

City_QCIF15-64 33,21 41,48 42,59 33,93
City_QCIF15-80 33,94 41,75 43,03 34,58
City_QCIF15-96 34,76 42,20 43,29 35,34
City_QCIF15-112 34,92 42,24 43,32 35,50
City_QCIF15-128 34,92 42,24 43,32 35,50

32,50 
33,00 
33,50 
34,00 
34,50 
35,00 
35,50 
36,00 

Y_Psnr 

Y_Psnr 

32,00 
32,50 
33,00 
33,50 
34,00 
34,50 
35,00 
35,50 

Y_Psnr 

Y_Psnr 
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31,00 
31,50 
32,00 
32,50 
33,00 
33,50 
34,00 
34,50 

Y_Psnr 

Y_Psnr 

29,00 

30,00 

31,00 

32,00 

33,00 

34,00 

35,00 

City_CIF30-256 City_CIF30-320 City_CIF30-384 City_CIF30-448 City_CIF30-512 

Y_AVR 
Y_3LS 
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Y_AVR 
Y_3LS 
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Y_3LS 
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Y_AVR 
Y_3LS 



REF_VIDEO_3LS
Sequence 4CIF 60HZ PSNR Y PSNR U PSNR V

crew_4CIF60-1536 33,12 38,45 37,82
crew_4CIF60-1780 33,82 39,14 38,77
crew_4CIF60- 2048 34,45 39,62 39,63
crew_4CIF60-2560 35,24 40,36 40,70
crew_4CIF60-3072 35,62 40,60 41,11

crew_4CIF30-1024 32,44 37,87 36,93
crew_4CIF30-1280 33,53 38,88 38,37
crew_4CIF30- 1536 33,78 39,14 38,72
crew_4CIF30- 1792 34,90 40,10 40,22
crew_4CIF30-2048 35,27 40,44 40,72

crew_4CIF15-768 32,88 38,29 37,56
crew_4CIF15-896 33,49 38,96 38,51
crew_4CIF15-1024 34,07 39,44 39,17
crew_4CIF15-1280 34,92 40,05 40,28
crew_4CIF15-1536 35,52 40,63 40,96

REF_VIDEO_3LS REF_VIDEO_AVR
PSNR_Y PSNR_U PSNR_V PSNR_Y

Crew_CIF30-384 31,52 37,71 36,37 31,74
Crew_CIF30-448 32,31 38,41 37,32 32,55
Crew_CIF30-512 32,83 39,01 37,95 33,07
Crew_CIF30-640 33,28 39,28 38,40 33,53
Crew_CIF30-768 33,28 39,28 38,40 33,53

Crew_CIF15-256 31,36 37,42 36,18 31,57
Crew_CIF15-320 32,16 38,17 37,09 32,38
Crew_CIF15-384 32,84 38,81 37,80 33,08
Crew_CIF15-448 33,40 39,32 38,44 33,64
Crew_CIF15-512 33,75 39,51 38,82 33,99

crew_CIF75-192 32,00 37,99 37,07 32,20
crew_CIF75-224 32,53 38,51 37,68 32,74
crew_CIF75-256 33,06 38,78 38,12 33,28
crew_CIF75-320 33,91 39,72 39,04 34,13
crew_CIF75-384 34,37 39,92 39,52 34,59

CREW_QCIF15-96 32,29 36,02 34,30 32,59
CREW_QCIF15-112 32,66 36,27 34,56 32,99
CREW_QCIF15-128 33,16 36,70 34,96 33,49
CREW_QCIF15-160 33,70 37,00 35,34 34,04
CREW_QCIF15-192 33,70 37,00 35,34 34,04

32,80 
33,30 
33,80 
34,30 
34,80 
35,30 
35,80 

Y_Psnr 

Y_Psnr 

32,00 
32,50 
33,00 
33,50 
34,00 
34,50 
35,00 
35,50 

Y_Psnr 

Y_Psnr 

32,50 
33,00 
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35,00 
35,50 
36,00 

Y_Psnr 

Y_Psnr 
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34,00 
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REF_VIDEO_3LS
Sequence 4CIF 60HZ PSNR Y PSNR U PSNR V

soccer_4CIF60-1536 33,14 42,14 43,70
soccer_4CIF60-1780 33,88 43,00 44,35
soccer_4CIF60- 2048 34,61 43,38 44,93
soccer_4CIF60-2560 35,68 44,00 45,57
soccer_4CIF60-3072 36,12 44,38 45,93

soccer_4CIF30-1024 31,72 41,09 42,44
soccer_4CIF30-1280 33,02 41,99 43,48
soccer_4CIF30- 1536 33,38 42,25 43,79
soccer_4CIF30- 1792 34,75 43,35 44,97
soccer_4CIF30-2048 35,36 43,64 45,20

soccer_4CIF15-768 31,83 41,11 42,55
soccer_4CIF15-896 32,61 41,47 42,94
soccer_4CIF15-1024 33,31 41,97 43,58
soccer_4CIF15- 1280 34,40 42,93 44,41
soccer_4CIF15-1536 35,25 43,54 45,21

REF_VIDEO_3LS REF_VIDEO_AVR
PSNR_Y PSNR_U PSNR_V PSNR_Y

soccer_CIF30-384 30,81 40,73 42,02 31,12
soccer_CIF30-448 31,85 41,53 42,81 32,17
soccer_CIF30-512 32,48 42,06 43,38 32,81
soccer_CIF30-640 33,10 42,26 43,78 33,44
soccer_CIF30-768 33,10 42,26 43,78 33,44

soccer_CIF15-256 30,51 40,34 41,73 30,79
soccer_CIF15-320 31,48 41,07 42,46 31,78
soccer_CIF15-384 32,28 41,62 42,96 32,60
soccer_CIF15-448 32,95 42,20 43,67 33,25
soccer_CIF15-512 33,37 42,30 43,85 33,67

soccer_CIF7.5-192 31,29 40,90 42,13 31,56
soccer_CIF7.5-224 31,86 41,15 42,64 32,14
soccer_CIF7.5-256 32,38 41,35 42,86 32,67
soccer_CIF7.5-320 33,29 42,25 43,64 33,55
soccer_CIF7.5-384 33,77 42,42 43,98 34,02

soccer_QCIF15-96 32,57 38,62 40,28 33,00
soccer_QCIF15-112 33,10 38,91 40,46 33,54
soccer_QCIF15-128 33,65 39,25 40,93 34,06
soccer_QCIF15-160 34,32 39,49 41,13 34,67
soccer_QCIF15-192 34,32 39,49 41,13 34,67
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REF_VIDEO_3LS
Sequence 4CIF 60HZ PSNR Y PSNR U PSNR V

harbour_4CIF60-1536 31,08 42,22 44,37
harbour_4CIF60-1780 31,63 42,80 44,87
harbour_4CIF60-2048 32,28 43,12 45,32
harbour_4CIF60-2560 33,12 43,77 45,98
harbour_4CIF60-3072 33,57 43,94 46,16

harbour_4CIF30-1024 29,70 40,99 42,93
harbour_4CIF30-1280 30,64 41,79 43,98
harbour_4CIF30-1536 31,00 42,03 44,31
harbour_4CIF30-1792 32,00 42,84 45,11
harbour_4CIF30-2048 32,66 43,33 45,57

harbour_4CIF15-768 29,24 40,76 42,79
harbour_4CIF15-896 30,08 41,03 43,06
harbour_4CIF15-1024 30,62 41,64 43,81
harbour_4CIF15-1280 31,59 42,44 44,49
harbour_4CIF15-1536 32,21 42,84 45,03

REF_VIDEO_3LS REF_VIDEO_AVR
PSNR_Y PSNR_U PSNR_V PSNR_Y

harbour_CIF30-384 28,48 40,59 42,40 28,78
harbour_CIF30-448 29,36 41,27 43,04 29,67
harbour_CIF30-512 29,84 41,89 43,65 30,12
harbour_CIF30-640 30,42 42,08 44,08 30,69
harbour_CIF30-768 30,42 42,08 44,08 30,69

harbour_CIF15-256 27,78 39,88 41,91 28,04
harbour_CIF15-320 28,61 40,60 42,42 28,88
harbour_CIF15-384 29,25 40,97 42,85 29,52
harbour_CIF15-448 29,81 41,79 43,56 30,07
harbour_CIF15-512 30,30 41,94 43,88 30,53

harbour_CIF7.5-192 27,57 39,73 41,67 27,80
harbour_CIF7.5-224 28,15 40,06 41,96 28,38
harbour_CIF7.5-256 28,67 40,28 42,12 28,91
harbour_CIF7.5-320 29,49 40,93 42,82 29,72
harbour_CIF7.5-384 30,15 41,62 43,40 30,35

harbour_QCIF15-96 30,49 39,40 41,60 30,97
harbour_QCIF15-112 30,84 39,56 41,73 31,30
harbour_QCIF15-128 31,40 40,02 42,00 31,78
harbour_QCIF15-160 32,03 40,33 42,05 32,26
harbour_QCIF15-192 32,03 40,33 42,05 32,26
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