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Abstract: This paper proposes a new algorithm composed of weighted multi-scale structural similarity
(WWMS-SSIM) based on wavelet decomposition and HVS property. Wavelet decomposition is per-
formed for the original and distorted images, respectively. Each image can be partitioned into one low-
frequency subband (LL) and a series of octave high-pass subbands (HL, LH and HH). Different
subbands are processed with different weighting factors. Based on the results of the above, modified
WWMS-SSIM can be construced. In terms of experiment results,the new algorithm shows good feasi-
bility comparing with MSE,PSNR,SSIM and improved SSIM image quality assessment methods.
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Fig. 2 Four-scale wavelet transform map
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Fig. 3 Four-scale wavelet transform of lena image
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Fig.5 Lena images with different types of distortions
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Tab.1 Different types of images quality assessment

non-structure distortion

structure distortion

comparison frequency luminance contrast white noise gaussian blur JPG
distortion distortion compression
1 low 0.888 7 0.989 8 0.999 8 0.997 9 0.999 3
high 0.999 8 0.999 8 0.951 14 0.998 4 0.989 8
c low 0.043 5 0.043 0 0.043 5 0.043 4 0.043 4
high 0.007 7 0.004 5 0.007 8 0.007 9 0.007 6
s low 1 1 0.998 0 0.993 4 0.989 5
high 0.992 9 0.999 3 0.601 3 0.849 2 0.757 6
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Fig. 8 Diagram of the measurement system
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Tab. 2 Different types of Einstein images quality assessment
b c d e {
MSE 144 144 144 144 144
PSNR 26.547 26.547 26. 547 26. 547 26.547
SSIM 0. 988 0.913 0. 840 0. 694 0.662
WWMS-SSIM 0.999 4 0.967 3 0. 805 6 0.7351 0.648 4
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Tab. 3 Different types of Lena images quality assessment
b c d e {
SSIM 0.837 3 0.965 7 0.505 8 0.849 2 0.771 2
WWMS-SSIM 0.946 2 0.973 1 0.663 2 0.561 8 0.498 8
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Tab. 4 Objective quality assessment

CcC MAE RMSE OR

PSNR 0.8716 7.3613 9.2909 0.401 8
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