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Image quality assessment: Combining the characteristics of
HVS and structural similarity index
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Abstract; Image quality assessment is a basic problem in the multimedia field. A new image quality metric is
constructed based on Structural Similarity ( SSIM ) index, by exploiting Human Visual System ( HVS)
characteristics. First, considering the masking effects of HVS, the distorted image is preprocessed by a distortion
model with the input of the error between it and the original one and just noticeable distortions (JNDs) derived from
a human visual model, where Sigmoid function is explored. The process makes the visible errors in the modified
distorted image to be more notable. Second, considering the visual attention characteristics of HVS, the image area
weight model is designed to quantify the importance of image local regions for the visual quality. The interesting
content of an image can be represented by the saliency image, from which the weights of different regions are
obtained. Finally, the local SSIM between the modified distorted image and original image is calculated, and the
global image quality metric can be expressed by weighting all local quality with the normalized regional weights.
Compared with the state-of-the-art image metrics, the proposed metric fits subjective visual quality better in
evaluating the local image quality, has better performance in terms of the mean square error, correlation coefficient
and other indicators for predicting the subjective image quality, and has a moderate computational complexity, well
below the run time of the superior performance metrics.
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Tab.1  Comparison of IQA indices for each distortion type on LIVE2 database

Whrebr REIOH PSNR SSIM IFC VIF FSIM IWSSIM GSM Proposed
ipeg2k 7.475 4714 6.971 4.350 4.276 4.658 4.278 4.380
ipeg 8.169 5.296 6.812 5.357 5.232 5.402 5.072 5.366
RMSE wn 2.640 2.940 4.459 2.458 3.770 3.045 3.185 2.638
gblur 9.761 4.990 4.356 3.582 3.571 3.380 5.131 3.732
fastfading 7.511 4.867 4.123 7.928 5.310 5.419 5.940 4.521
jpeg2k 0.887 0.957 0.903 0.963 0.965 0.958 0.965 0.963
ipeg 0.860 0.944 0.905 0.942 0.945 0.941 0.948 0.942
PLCC wn 0.986 0.983 0.960 0.988 0.972 0.982 0.980 0.986
gblur 0.784 0.948 0.961 0.974 0.974 0.977 0.945 0.971
fastfading 0.890 0.955 0.968 0.876 0.946 0.944 0.933 0.961
jpeg2k 0.890 0.953 0.892 0.956 0.957 0.950 0.959 0.956
ipeg 0.841 0.912 0.866 0.885 0.923 0.882 0.903 0.913
SROCC wn 0.985 0.969 0.938 0.985 0.965 0.967 0.977 0.976
gblur 0.782 0.952 0.959 0.968 0.971 0.972 0.952 0.969
fastfading 0.890 0.955 0.963 0.867 0.950 0.944 0.940 0.960
jpeg2k 0.704 0.805 0.697 0.816 0.816 0.8 0.821 0.815
ipeg 0.637 0.741 0.676 0.689 0.773 0.690 0.730 0.750
KROCC wn 0.894 0.852 0.778 0.898 0.839 0.848 0.869 0.871
gblur 0.585 0.801 0.830 0.84 0.853 0.854 0.806 0.846
fastfading 0.706 0.820 0.839 0.704 0.817 0.809 0.792 0.834
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Fig.7  Scatter plot for different IQA indices on LIVE2 database
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Tab.2  Performance comparison of different IQA indices on LIVE2 database
TR PSNR SSIM IFC FSIM IWSSIM GSM Proposed
RMSE 9.087 1 6.724 0 6.641 4 6.257 5 6.181 0 6.1357 6.509 6 6.030 6
PLCC 0.825 6 0.908 7 09110 0.921 4 0.923 4 0.924 6 0.914 7 0.927 2
SROCC 0.819 7 0.899 9 0.912 8 0.922 0 0.922 6 0.921 4 09120 0.924 5
KROCC 0.617 1 0.718 3 0.733 6 0.752 6 0.753 4 0.753 2 0.735 2 0.757 6
F 3 AFE QA F5#R7E CSIQ HUiR B BRI AL LIS
Tab.3 Performance comparison of different IQA indices on CSIQ database
i EiEtan PSNR SSIM IFC VIF FSIM TWSSIM GSM Proposed
RMSE 0.157 6 0.133 4 0.143 8 0.098 0.107 7 0.106 3 0.116 4 0.0951
PLCC 0.799 8 0.861 3 0.836 6 0.927 7 09120 0914 4 0.896 4 0.934 4
SROCC 0.800 5 0.875 6 0.767 1 0.919 5 0.924 2 0.921 2 0.910 7 0.938 0
KROCC 0.598 4 0.690 7 0.589 2 0.753 7 0.756 1 0.752 9 0.736 8 0.777 7
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Tab.4 Comparisons of computation time
IQA #8145 PSNR SSIM IFC VIF FSIM IWSSIM GSM Proposed
S TE]/s 0.005 0.024 1.114 0.24 0.514 0.523 0.03 0.126
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