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Abstract: Due to the problem of poor consistency between objective score in nonlinear regression and
subjective scores, a multi-distorted image quality assessment method based on sparse representation
and SOM is presented in this paper. Firstly, the reference image and the multi-distorted image are re-
presented sparsely by independent component analysis, and the structural similarity index between the
reference image and the distorted image under the sparse representation is computed to describe the
quality of multi-distorted image. Secondly, the consistency between objective score in nonlinear re-
gression and subjective score is improved by the SOM and cross-validation algorithms. Finally, the ex-
perimental results in LIVE2, TID2013 and IVC databases show that the proposed evaluation model

has good performance. The average result of 3 kinds of databases shows that the overall performance

% B #3:2018-04-04 ;1817 H #§ :2018-07-06.
x 18 fE B & A » E-mail : anjunshe@nssc.ac.com



878 W5 B

%33 %

of the method is higher than the existing classical algorithm, which indicates that the proposed

method can reflect the visual perception of the image well. Comparison with the time efficiency, the

proposed algorithm can basically meet the practical demand and has high practicability.

Key words: image quality assessment; multi-distorted images; sparse representation; clustering;

cross-validation
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Tab.2 Performance comparison of objective assessment methods in 3 image databases

B Metric PSNR SSIM BRISQUE AT
RMSE 9.298 0 8.104 2 12.002 3 6.423 8

LIVE2
MAE 7.599 3 6.169 7 9.116 9 5.087 0
RMSE 0.874 3 0.964 6 1.188 3 0.686 2

TID2013
MAE 0.644 0 0.793 2 0.964 2 0.503 2
e RMSE 0.901 5 0.709 6 1.112 5 0.591 5
MAE 0.649 5 0.533 5 0.959 6 0.446 0
RMSE 3.691 2 3.259 4 4.767 7 2.567 2

MAE 2.964 2 2.498 8 3.680 2 2.012 1
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Tab.3 Comparison of computation time
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