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Color image quality assessment based on colornames
MA Chang, ZHANG Xuan-de”

(College of Electronic Information and Artificial Intelligence ,
Shaanxi University of Science and Technology, Xi’an 710021, China)

Abstract: Image quality assessment (IQA) is one of the basic research issues in the field of computer
vision. At present, most image quality models are constructed based on grayscale images, and color
image quality assessment is still an open issue in the field of IQA. The key of color image quality as-
sessment research is to construct a quantitative description of color information consistent with human
color cognition. This paper constructs a color image quality assessment model based on colornames
(CN). It maps each pixel value of the image to a CN probability vector, uses the Wasserstein distance
to calculate the perceived color difference of two images, uses the lightness and gradient features, and
uses the saliency weighting in the pooling stage to obtain the objective image quality scores. The ex-
perimental results on the public test databases show that the proposed model performs best on
TID2008, TID2013 and the latest KADID-10k databases, with SROCC values of 0.900 9, 0.890 1 and
0.863 7, respectively. The overall assessment effect is comparable to the current best traditional method
(Non-deep learning method). But for color distortion, it has obvious advantages.
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HmE  MEfEfelE PSNR O SSIM MS-SSIM  FSIM  FSIMe GMSD  SRRR RVSIM SUMMER CNCI
SROCC  0.6396 0.7417 0.7859 0.8015 0.8510 0.803 8 0.8758 0.6757 0.8556 0.890 1
S— KROCC 0.469 8 0.558 8 0.604 7 0.6289 0.6665 0.6334 0.6914 0.5146 0.6668 0.7135
PLCC  0.7017 0.7895 0.8329 0.8589 0.876 9 0.8551 0.8920 0.7825 0.8613 0.8950
RMSE  0.8832 0.7608 0.686 1 0.6349 0.5959 0.6428 0.5604 0.7719 0.6302 0.5530
SROCC  0.8755 0.9479 0.944 3 0.9634 0.9645 0.960 3 0.958 8 0.960 0 0.932 7 0.950 5
LIVE KROCC 0.6864 0.7963 0.7921 0.8337 0.8363 0.826 9 0.821 3 0.8203 0.7680 0.802 9
o PLCC  0.8721 0.9449 0.9428 0.9597 09613 0.942 1 0.957 6 0.957 0 0.927 9 0.946 9
RMSE 13.3680 8.9455 9.0950 7.6780 7.529 6 9.1596 7.824 2 7.927 4 9.7398 8.682 6
SROCC  0.8057 0.8756 0.9133 0.924 2 0.9310 0.9572 09479 0.8979 0.8300 0.936 0
CsIq KROCC 0.6080 0.6907 0.7393 0.7567 0.7690 0.8134 0.796 4 0.723 4 0.658 9 0.774 2
’ PLCC 0.8001 0.8613 0.8991 0.9120 0.9192 0.9542 09437 0.9236 0.8177 0.9229
RMSE  0.1575 0.1334 0.1149 0.1077 0.1034 0.078 6 0.0869 0.1007 0.151 1 0.101 1
SROCC  0.6757 0.7239 0.8023 0.8294 0.8538 0.847 4 0.808 3 0.7177 0.7231 0.863 7
KROCC 0.487 6 0.536 7 0.608 8 0.6390 0.6651 0.6640 0.6129 0.537 7 0.5404 0.674 4

KADID-10k
PLCC  0.6612 0.7227 0.8012 0.8263 0.8512 0.804 8 0.807 0 0.730 2 0.670 3 0.861 9
RMSE  0.940 3 0.748 3 0.6423 0.609 7 0.5682 0.642 6 0.6393 0.7397 0.9256 0.549 0
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Tab. 2 Comparison of single distortion performance (SROCC) of different IQA models on the TID2013 databases

PEREFE R PSNR SSIM  MS-SSIM  FSIM FSIMc GMSD SRRR RVSIM SUMMER CNCI
AGN 0.933 7 0.867 1 0.864 6 0.897 3 0.910 1 0.946 1 0.909 8 0.865 2 0.938 0 0.942 7
ANC 0.856 8  0.772 6 0.773 0 0.820 8 0.853 7 0.868 9 0.8859 0.814 5 0.888 5 0.870 6
SCN 0.9241 0.8515 0.854 4 0.875 0 0.890 0 0.9348 0.8935 0.840 5 0.939 1 0.934 4
MN 0.8385 0.776 7 0.807 3 0.794 4 0.809 4 0.708 5 0.794 9  0.820 2 0.796 0 0.738 4
HEN 0.916 5 0.863 4 0.860 4 0.898 4 0.904 0 0.916 4 0.905 2 0.8850 0.947 2 0.924 7

IN 0.926 3 0.750 3 0.762 9 0.807 2 0.825 1 0.763 3 0.8296 0.8811 0.915 9 0.864 5
QN 0.863 6  0.865 7 0.870 6 0.871 9 0.880 7 0.9057 0.8727 0.752 4 0.870 9 0.867 3

GB 0.9123  0.966 8 0.967 3 0.955 1 0.955 1 0.9114 09512 09755 0.965 0 0.961 3
DEN 0.945 7  0.925 4 0.926 8 0.930 2 0.933 0 0.9525 0.9461 0.8949 0.958 9 0.946 4
JPEG 0.9252 0.920 0 0.926 5 0.932 4 0.933 9 0.9499 09473 0.929 4 0.947 6 0.9538
JP2K 0.893 4 0.946 8 0.950 4 0.957 7 0.958 9 0.9656 0.9677 0.9521 0.966 5 0.968 8
JGTE 0.787 4  0.849 3 0.847 5 0.846 4 0.861 0 0.8401 0.8910 0.842 9 0.840 9 0.909 3
J2TE 0.858 1 0.882 8 0.888 9 0.891 3 0.891 9 0.9135 0.906 3 0.8855 0.912 2 0.9211
NEPN 0.693 0 0.782 1 0.796 8 0.791 7 0.793 7 0.8143 0.7954 0.749 7 0.799 6 0.804 3
Block 0.130 0 0.572 0 0.480 1 0.548 9 0.553 2 0.663 0 0.2585 0.603 8 0.376 7 0.437 2
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PEREFE R PSNR SSIM  MS-SSIM  FSIM FSIMec GMSD SRRR RVSIM SUMMER CNCI
MS 0.764 7 0.775 2 0.790 6 0.753 1 0.748 7 0.7356 0.650 0 0.602 8 0.660 9 0.728 7
CTC 0.460 8  0.377 5 0.463 4 0.468 6 0.467 9 0.3253 0.4343 0.0916 0.905 4 0.473 9
CCS 0.689 2 0.414 1 0.409 9 0.274 8 0.8359 0.190 7 0.686 6 0.437 8 0.665 4 0.816 1
MGN 0.908 5 0.780 3 0.778 6 0.846 9 0.856 9 0.888 0 0.8624 0.824 7 0.918 9 0.904 2
CN 0.883 8  0.856 6 0.852 8 0.912 1 0.913 5 0.9298 09113 0.8991 0.943 2 0.926 2
LCNI 0.938 6  0.905 7 0.906 8 0.946 6 0.948 5 0.9631 0.9315 0.9155 0.969 7 0.954 7
1CQD 0.908 7 0.854 2 0.855 5 0.876 0 0.881 5 0.9098 0.8913 0.806 5 0.906 9 0.887 8
CHA 0.7759  0.877 5 0.878 4 0.871 5 0.892 5 0.851 7 0.8838 09178 0.8937 0.880 1
SSR 0.9152 0.946 1 0.948 3 0.956 5 0.957 6 0.968 4 0.9609 0.944 1 0.969 2 0.962 9
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Tab.3 Comparison of ablation experimental performance

(SROCC) of CNCI model on TID2008 database

PR A SROCC

CND 0.584 0

T 0.747 6

SR 0.661 7

CND 86 i 0.843 0

CND 2 Jif 0.786 6

B+ 0.862 2

CND-+ 5% & +# i 0.900 9
& X XX #k:

B, BT HVS X5 BB L X 2060 8% 6 3 in
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{E 53524 0.900 9,0.890 1,0.863 7,
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