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Abstract: It is an important task to faithfully evaluate the perceptual quality of output images in
many applications, such as image compression, image restoration, and transmission. The Image
quality assessment (IQA) aims to develop a visual quality metric that correlates well with human
visual perception. In this paper, a novel image quality assessment model (VFDP) is proposed,
which is applied with combination of visual saliency (VS), chromaticity similarity (CS), and a
new method for calculating gradient similarity (GS). According to fusion luminance channels ex-
tracted from reference image and corresponding distortion image, the similarity between the gra-
dient maps (GM) of reference/distort image and the GM of the luminance channel can be compu-
ted by this method. Finally, the above three features are fused by mean deviation pooling with
the IQA results obtained. The experiments are performed on three large-scale benchmark data-
bases: TID2013, TID2008 and LIVE, the results demonstrating the proposed method (VFDP) in
terms of the PLCC and SROCC value outperform 8 state-of-the-art IQA algorithms, and having a

better performance in matching subjective ratings.
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Fig. 1 The computational process of the proposed
IQA index VFDP
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Fig. 2 The relationship between the quality distortions
and VS changes
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Tab.1 Benchmark datasets for evaluating IQA indices
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TID2013 25 3 000 25 971
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LIVE 19 779 5 161
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Tab. 2 Performance comparison of 9 IQA indices on three benchmark datasets
B 122 Ei=RN SSIM IW-SSIM MAD GSM GMSD VSI SFF FSIMc VFDP
PLCC 0.6860 0.8319 0.8267 0.8464 0.890 0.9000 0.8706 0.876 9 0.9123
TID2013 SROCC  0.627 4 0.7779 0.7807 0.7946 0.804 4 0.896 5 0.8513 0.810 0.8937
KROCC 0.456 3 0.5977 0.6035 0.6255 0.6339 0.7183 0.6581 0.6665 0.7179
PLCC 0.7732 0.8579 0.8308 0.8422 0.8788 0.8762 0.8817 0.8762 0.9199
TID2008 SROCC 0.7749 0.8559 0.8340 0.804 0.8907 0.8979 0.8767 0.8840 0.9208
KROCC 0.576 8 0.6636 0.6445 0.6596 0.7902 0.7123 0.6882 0.6991 0.7527
PLCC 0.9024 0.9522 0.9675 0.9512 0.9603 0.9482 0.9632 0.9613 0.9223
LIVE SROCC 0.9104 0.9567 0.9669 0.9561 0.9603 0.9524 0.9649 0.9645 0.924 2
KROCC 0.7311 0.8172 0.8421 0.8150 0.8268 0.8058 0.8365 0.8363 0.7515
PLCC 0.7441 0.8571 0.8480 0.800 0.8850 0.8995 0.8872 0.8887 0.9161
W. A SROCC  0.704 1 0.827 5 0.8273 0.8394 0.8553 0.9049 0.8753 0.8774  0.906 4
KROCC 0.5313 0.6487 0.6501 0.6614 0.7098 0.7289 0.6928 0.7008 0.7335
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Tab. 3 SROCC values of IQA indices for each type of distortions
S p— %501 T i) SROCC {H
SSIM IW-SSIM MAD GSM VSI FSIMc VFDP
AGN 0.867 1 0.843 8 0.884 3 0.906 4 0.946 0 0.910 1 0.947 7
ANC 0.772 6 0.7515 0.801 9 0.817 5 0.870 5 0.853 7 0.879 4
SCN 0.851 5 0.816 7 0.891 1 0.915 8 0.936 7 0. 890 0 0.945 8
MN 0.776 7 0.802 0 0.738 0 0.729 3 0.769 7 0.809 4 0. 800 9
HFN 0. 863 4 0. 855 3 0. 887 6 0.886 9 0.920 0 0.904 0 0.914 5
IN 0.750 3 0.728 1 0.276 9 0.796 5 0.874 1 0.825 1 0.8595
QN 0. 865 7 0. 846 8 0.851 4 0.884 1 0.874 8 0.880 7 0.903 5
GB 0.966 8 0.970 1 0.931 9 0.968 9 0.961 2 0.955 1 0.953 6
TID2013 DEN 0.925 41 0.915 2 0.925 2 0.943 2 0.948 4 0.933 0 0.949 4
JPEG 0.920 0 0.918 7 0.9217 0.928 4 0.954 1 0.9339 0.949 8
JP2K 0.946 8 0. 950 6 0.9511 0. 960 2 0.970 6 0.958 9 0.963 2
JGTE 0.849 3 0. 838 8 0.828 3 0.851 2 0.921 6 0.861 0 0.896 8
J2TE 0.882 8 0. 865 6 0.878 8 0.918 2 0.922 8 0.891 9 0.908 5
NEPN 0.782 1 0.801 1 0.8315 0.813 0 0. 806 0 0.793 7 0.812 8
Block 0.572 0 0.3717 0.281 2 0.641 8 0.171 3 0.553 2 0.627 1
MS 0.775 2 0.783 3 0.645 0 0.787 5 0.770 0 0.748 7 0.759 5
CTC 0.377 5 0.459 3 0.197 2 0.485 7 0.475 4 0.467 9 0.438 7
CCS 0.414 1 0.419 6 0.057 5 0. 357 8 0.810 0 0.8359 0.8153
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SSIM IW-SSIM MAD GSM VSI FSIMc VFDP
MGN 0.780 3 0.772 8 0.840 9 0.834 8 0.911 7 0.856 9 0.888 7
CN 0.856 6 0.876 2 0. 906 4 0.912 4 0.924 3 0.913 5 0.919 0
TID2013 LCNI 0.905 7 0.903 7 0.944 3 0.956 3 0.956 4 0.948 5 0.955 6
1CQD 0. 854 2 0.840 1 0.874 5 0.897 3 0.883 9 0.881 5 0.913 8
CHA 0.877 5 0. 868 2 0.8310 0.882 3 0.890 6 0.8925 0.882 7
SSR 0. 946 1 0. 947 4 0. 956 7 0. 966 8 0.962 8 0.957 6 0.963 5
AGN 0.810 7 0.786 9 0.838 6 0. 860 6 0.9229 0. 875 8 0.926 9
ANC 0.802 9 0.792 0 0.8255 0.809 1 0.9118 0.893 1 0.9217
sC 0.814 4 0.771 4 0.867 8 0.894 1 0.929 6 0.871 1 0.945 2
MN 0.779 5 0. 808 7 0.733 6 0. 745 2 0.773 4 0.826 4 0.8213
HFN 0.872 9 0. 866 2 0.886 4 0.894 5 0.925 3 0.915 6 0.915 4
IN 0.673 2 0. 646 5 0. 065 0 0.723 5 0.829 8 0.771 9 0. 830 2
QN 0.853 1 0.817 7 0.816 0 0. 880 0 0.873 1 0.872 6 0.902 5
GB 0.954 4 0.963 6 0.919 6 0. 960 0 0.952 9 0.947 2 0.945 5
TID2008 DEN 0.953 0 0.947 3 0.943 3 0.972'5 0.969 3 0.961 8 0.971 8
JPEG 0. 925 2 0.918 4 0.927 5 0.939 3 0.961 6 0.929 4 0.953 2
JP2K 0.962 5 0.973 8 0.970 7 0.975 8 0.984 8 0.978 0 0.978 2
JGTE 0.867 8 0.858 8 0.866 1 0.879 0 0.916 0 0.875 6 0.891 2
J2TE 0.857 7 0.820 3 0.839 4 0.893 6 0. 894 2 0.855 5 0.880 5
NEPN 0.710 7 0.772 4 0.828 7 0.738 6 0.769 9 0.751 4 0.753 9
Block 0.846 2 0.762 3 0.797 0 0. 886 2 0.629 5 0. 846 4 0.872 4
MS 0.723 1 0.706 7 0.516 3 0.719 0 0.671 4 0. 655 4 0.638 8
CTC 0.524 6 0.630 1 0.272 3 0.669 1 0. 655 7 0.651 0 0.613 8
JP2K 0.961 4 0.964 9 0.967 6 0.970 0 0. 960 4 0.972 4 0.956 3
JPEG 0.976 4 0. 980 8 0.976 4 0.977 8 0.976 1 0.984 0 0.909 6
LIVE AWGN 0.969 4 0. 966 7 0.984 4 0.977 4 0.983 5 0.971 6 0. 986 2
GB 0.951 7 0.972 0 0.946 5 0.951 8 0.952 7 0.970 8 0.967 1
FF 0.955 6 0.944 2 0.956 9 0. 940 2 0.943 0 0.951 9 0.947 1
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