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An Adaptive Haar Like MCTF Based Wavelet Video Coding Scheme

LIU Zhaoguang, PENG Yu hua, YANG Yang
(School o Itf amation Science and Engineering, Shandong University, Jinan, Shandong 250100, China)

Abstract:  In conventional motion compensated temporal filtering based wavelet coding scheme, where the size of group of
picture and low pass frames positions are fixed, and the motion activities in video sequences are not considered. In this paper, we
propose a haar like motion compensated temporal filtering based wavelet video coding scheme, which can adaptively select the size
of goup of picture and the low pass frames based on mutual information technolo gy. Then, the temporal decom position level is de-
termined using the selected size of group of picture and the low pass frames position. We compare the PSNR performance of the
proposed scheme with the conventional scheme by camrying out a large amount of experimental work. When the video sequence has
high motion activiy, the proposed low pass frame selection can improve the compression quality by about 0. 3~ 0.5 dB compared
w ith the conventional scheme; And, the proposed adaptive approach for selecting the size of group of picture is more suitable for sit
uations with ur even variation of motion activities, e. g. with frequent shot cuts.

Key words:  key frame; mutual information; group of picture; Motion Compensated T emporal Filtering( MCTF)
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GOP R 8 5
3 a) 3(b) GOP 0. 5dB.
3 Mobile
PSNR ( dB)

(kbps) GOP8 GOP8+ KF GOP16 GOP16+ KF ADGOP1 ADGOP1+ KF ADGOP2 ADGOP2+ KF
600 26. 9 26. % 28 98 28.95 28.76 28.75 28.98 28.95
800 2. 00 28. 9% 30. 69 30. 65 30. 50 30.48 30. 69 30. 4
1200 31. 67 31. 61 3299 32.93 32.8 32.78 32.99 32.9
1600 33.52 33. 46 34. 54 34. 41 34. 41 34.32 34.54 34. 41
2000 34.95 34.85 3593 35.78 35. 81 35.68 35.93 35.78

4 Foreman
PSNR (dB)

(kbps) GOP8 GOP8+ KF GOP 16 GOP16+ KF ADGOP1 ADGOP1+ KF ADGOP2 ADGOP2+ KF
600 4. N9 35.33 35. 18 35.61 35.33 35.76 35.36 35. 80
800 36.29 36. 65 36.41 36.79 36. 58 37.02 36. 59 37.03
1200 38.28 38.59 38.32 38. 63 38. 48 38.81 38.47 3.4
1600 39. 68 39.97 39. 67 39.93 3.8 40.16 39.83 40. 17
2000 40. 87 41. 11 40. 84 41. 10 40. B 41.28 40. 97 41.28

5 Sefan
PSNR (dB)

(kbps) GOP8 GOP8+ KF GOP 16 GOP16+ KF ADGOP1 ADGOP1+ KF ADGOP2 ADGOP2+ KF
600 28. 45 29. 16 2863 29. 47 8.4 29.04 28. 55 2. 14
800 30. 30 30. 2 30. 40 31. 09 30. 32 30.80 30.33 30. &9
1200 32.8 33.38 32.74 3.29 32.8 33.23 32.83 33.29
1600 34.58 35.10 34.46 3. 96 34. 62 35.03 34.61 35.07
2000 36. 03 36. 52 35.86 36. 32 36. 10 36.44 36. 08 36. 47

6 Football
PSNR ( dB)

(kbps) GOP8 GOP8+ KF GOP 16 GOP16+ KF ADGOP1 ADGOP1+ KF ADGOP2 ADGOP2+ KF
600 25. 12 25. 67 24. 66 25.12 25. 16 25.68 25.10 25.58
800 28. 31 28.83 27.90 28.31 28.32 28.85 28.27 2. 74
1200 31.38 31.75 30. 89 31.29 31.21 31.76 31. 18 31. 64
2600 33.10 33.9 32.73 33.11 3.4 33.60 33.02 33.50
3000 34.21 34. 66 33.92 34.19 34.15 34.64 34.16 34.58

7 Tennis
PSNR ( dB)

(kbps) GOP8 GOP8+ KF GOP 16 GOP16+ KF ADGOP1 ADGOP1+ KF ADGOP2 ADGOP2+ KF
400 2. %4 30. 2 30. 38 30. 64 31.34 31.39 31.31 31. 40
800 32.% 33.16 33.51 33.72 34.50 34.57 34. 48 3. 57
1200 35. 06 35.25 35.42 35.59 36. 45 36.57 36. 44 36. 56
1600 36.71 36. 8 37.05 37.16 37.9 38.02 37.98 38. 01
2000 38.03 38. 15 3822 38.28 39. 07 39.13 39. 06 3.13
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