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A Multi-resolution Conversion System using Motion JPEG 2000
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Abstract Recently, the importance of scalability functions in video codecs such as SNR, temporal and spatial
scalability has been increased. Motion JPEG 2000, which is the Part 3 of the JPEG 2000 standard series, has the
advanced SNR and spatial scalability. It is achieved by subband division using wavelet transform and Embedded
Block Coding with Optimal Truncation (EBCOT). However, the spatial scalability is limited to the cases where
decimated resolution is 1/2™ of the source image. When the source image has high resolution like Digital Cinema
or HDTV, then we cannot get an SDTV or QVGA size image by decoding Motion JPEG 2000 betstream directly.
We developed a software” down-conversion” system, which can generate sequences of different resolutions, such
as HDTV, SDTV, CIF, QVGA and QCIF, from Digital Cinema-size video sequences. The system combines LL

sub-band of source and the Lanczos3 filter.

Key words Motion JPEG 2000, Scalability, Resolution Conversion, Multi-rate Conversion, Low-pass filter
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0 1 PSNR (bicycle, Daubechies)

768x432 | 384x216 | 192x108 | 96x54

Directly Lanczos3 | 33.807 | 32.340 | 33.505 | 32.010
use LL1(960x540) | 32.401 31.948 33.410 | 31.978
use LL2(480x270) 30.701 33.070 | 31.866
use LL3(240x135) 31.636 | 31.498
use LL4(120x68 ) 26.674
[dB]

O 2 PSNR (bicycle, Integer)

768x432 | 384x216 | 192x108 | 96x54

Directly Lanczos3 | 33.818 | 32.345 | 33.516 | 32.021
use LL1(960x540) | 31.727 32.320 33.315 | 31.853
use LL2(480x270) 29.545 33.052 | 31.779
use LL3(240x135) 29.174 | 31.814
use LL4(120x68 ) 25.268
[dB]

0O 3 Effective tap length (Daubechies)

768x432 | 384x216 | 192x108 | 96x54
Directly Lanczos3 15 31 61 121
use LL1(960x540) | 16 24 40 70
use LL2(480x270) 32 40 56
use LL3(240x135) 64 72
use LL4(120x68 ) 128
[dB]
0 4 Effective tap length (Integer)
768x432 | 384x216 | 192x108 | 96x54
Directly Lanczos3 15 31 61 121
use L11(960x540) 12 20 36 66
use LL2(480x270) 20 28| 44
use LL3(240x135) 36 44
use LL4(120x68 ) 68
[dB]
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0 6 Proposed resolution conversion system
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0 6 PSNR (harbor, Daubechies)

1536x864 | 768x432 | 384x216 | 192x108 | 96x54

L=0 34.140 36.150 | 34.320 | 32.297 | 30.354
M=1| 30.413 31.891 | 36.006 | 33.889 | 31.318
M=2 28.175 30.827 | 34.864 | 31.911
M=3 27.018 29.797 | 32.142
M=4 26.213 | 28.635
[dB]

0O 7 PSNR (harbor, Integer)

1536x864 | 768x432 | 384x216 | 192x108 | 96x54

L=0 34.149 36.158 | 34.326 | 32.299 | 30.361
M=1| 29.744 31.706 | 36.051 | 33.857 | 31.271
M=2 26.749 30.475 | 34.687 | 31.749
M=3 25.036 | 29.260 | 31.816
M=4 23.971 | 28.037
[dB]

O 8 PSNR (wool, Daubechies)

1536x864 | 768x432 | 384x216 | 192x108 | 96x54

L=0 37.180 38.360 36.243 | 34.722 | 32.158
M=1| 33.404 34.160 | 37.674 | 35.542 | 32.647
M=2 30.610 33.691 | 36.001 | 32.923
M=3 30.132 32.350 | 33.048
M=4 29.108 | 30.026
[dB]

0 9 PSNR (wool, Integer)

1536x864 | 768x432 | 384x216 | 192x108 | 96x54

L=0 37.196 38.372 36.244 | 34.723 | 32.155
M=1| 32.704 33.971 | 37.735 | 35.551 | 32.647
M=2 29.110 33.272 | 35.915 | 32.880
M=3 27.896 | 31.844 | 32.906
M=4 27.101 | 29.592
[dB]
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