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Application of structural similarity in inter mode sdection for AVS
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China; 2. Graduate University, Chinese Academy of Sciences, Beijing 100039, China)

Abstract: T he sum of squared differences (SSD) is used as the distortion metric for inter mode decision
in traditional audio video coding standard ( AVS) rate distortion optimization(RDO) , but it is not consist
ent with human vision system (HVS) quite well after a lot of investigations. Compared with the other
methods, the structural similarity (SSIM ) proposed recently for assessing image quality accords with
HVS much more well. Therefore, in order to improve coding efficiency, the SSIM is int roduced into L&
grangian cost function to corred the expression of distortion metric. Based on experiments, the empirical
formula of Lagrangian parameter is established in this paper. Experimental results indicate that the bit
rate using the proposed algorithm is averagely reduced by 13.22% than that using the mode selection al-
gorithm of AVS. Espedally, when the sequences have massive stationary blocks, the bite rate is saved
more than 30% with QP= 10. At the same time, the quality of the reconstrud ed image is only deaeased
by 0.14% whidh could be ignored.
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Fig 3 Comparison of 50 th frame of Bmpete sequence coding image quality with QP= 30
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4 (QP=30 Harbor 50
Fig 4 Comparison of 50 th frame of Harbor sequence coding image quality with OP= 30
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Fig.5 Camparison of 50 th frame of Flower sequence coding image quality with QP= 30
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AVS

1

Tb.1 Camparison of encoding performance

AVS BSSRDO Comparison
OF Sequence o1y /‘iii)rif}f[’) MSSIM E;)‘lrtj‘f AS/%  Ab/%
Akiyo 0.9952 70.76 0.9948 4852 - 0.04- 31.43
News 0.9955 113.49 0.9938 71.58 - 0.17- 36.93
Paris  0.9966 220.26 0.9949 153.07 - 0.17 - 30.50
Foreman 0.9959 256.84 0.9934 22285 - 0.25-13.23
Flower 0.9967 297.91 0.9963 275.70 - 0.04 - 7.46
Tempete 0.9973 378.18 0.9963 333.97 - 0.10- 11.69
10 City 0.9968 281.32 0.9963 260.01 - 0.05 - 7.58
Harbor 0.9971 369.92 0.9964 342.73 - 0.07 - 7.35
Waterfall 0.9976 277.68 0.9959 221.36 - 0.17 - 20.28
Stefan  0.9969 352.26 0.9964 337.00 - 0.05 - 4.33
Bus 0.9968 346.98 0.9962 330.65 - 0.06 - 4.71
Walk  0.9966 321.31 0.9966 320.13 0.00 - 0.37
Average - 0.10- 14.65
Akiyo 0.9900 16.25 0.9897 1235 - 0.03- 24.00
News 0.9888 25.85 0.9884 2201 - 0.04- 14.85
Paris  0.9918 72.31 0.9899 61.28 - 0.19- 15.25
Foreman 0.9884 77.18 0.9858 69.03 - 0.26- 10.56
Flower 0.9937 162.95 0.9918 139.41 - 0.19- 14.45
Tempete 0.9923 174.89 0.9898 146.40 - 0.25- 16.29
20 City 0.9912 98.11 0.9903 89.00 -0.09 -9.29
Harbor 0.9934 175.63 0.9913 153.43 - 0.21- 12.64
Waterfall 0.9898 83.44 0.9879 69.46 - 0.19- 16.75
Stefan  0.9924 158.79 0.9910 141.40 - 0.14- 10.95
Bus 0.9915 155.28 0.9901 14317 -0.14 - 7.80
Walk  0.9908 142.81 0.9907 140.85 - 0.01 - 1.37
Average -0.15-12.85
Akiyo 0.9806 5.44 0.9805 454 -0.01 - 16.54
News 0.9775 9.57 0.9775 853 0.00 - 10.87
Paris  0.9773 29.17 0.9753 2488 - 0.20 - 14.71
Foreman 0.9701 22.54 0.9694 21.52 -0.07 - 4.53
Flower 0.9816 74.11 0.9771 59.74 - 0.46 - 19.39
Tempete 0.9754 64.68 0.9710 50.81 - 0.45 - 21.44
30 City 0.9739 30.95 0.9738 29.54 -0.01 - 4.56
Harbor 0.9811 71.51 0.9766 60.19 - 0.46 - 15.83
Waterfall 0.9629 19.93 0.9628 1827 - 0.01 - 8.33
Stefan  0.9809 59.60 0.9780 49.85 - 0.30 - 16.36
Bus  0.9753 61.17 0.9733 5513 -0.21 -9.87
Walk  0.9760 55.47 0.9756 5349 -0.04 - 3.57
Average -0.18 - 12.17
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