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Image quality evaluation based on high correlation of visual perception
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Abstract: Evaluating and monitoring image quality is the basic work of digital image processing
technology. The objective image quality assessment (IQA) aims to develop algorithms closely re-
lated to human visual perception. This paper fully simulates the human visual system (HVS) and
brain mechanism, with a new machine learning-based full reference image quality assessment
(FR-IQA) model CGDR proposed. This model combines the chrominance features, gradient fea-
tures, contrast sensitivity function (CSF) features and difference of Gaussian (DOG) band fea-
tures of the image. Among them, the improved gradient algorithm not only contains richer adja-
cent information and multi-directional edge information, but also emphasizes the edge correlation
between reference image and its distorted version. The experimental results from the three
benchmark image databases show that the proposed method has a better prediction performance
than the current eight mainstream approaches. The cross-database validation shows its strong ro-

bustness, which is highly consistent with the human subjective perception.
Key words: image quality assessment; human visual system; gradient feature; difference of
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Fig. 1 Computational process of the proposed IQA index CGDR
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Tab. 2 Comparison of the overall performance of nine FR-IQA methods

FR-IQA TID2013 LIVE CSIQ HH JinAL 1
Bk PLCC SRCC PLCC SRCC PLCC SRCC PLCC SRCC PLCC  SRCC

SSIM 0.686 0 0.627 4 0.9024 0.9104 0.8613 0.8756 0.8166 0.8045 0.7550 0.7211
MS-SSIM 0.8329 0.7859 0.9489 0.9513 0.8998 0.9138 0.8939 0.8837 0.8648 0.8375
IW-SSIM  0.8319 0.777 9 0.9515 0.9604 0.9144 0.9213 0.8993 0.8865 0.8673 0.8352

FSIMec 0.876 9 0.8510 0.9613 0.9645 0.9192 0.9310 0.9191 0.9155 0.8989 0.884 9

GMSD  0.869 0 0.804 4 0.9603 0.9603 0.9541 0.9570 0.927 8 0.907 2 0.900 2 0.8590

VSI 0.900 0 0.896 5 0.943 1 0.9464 0.9279 0.9423 0.9237 0.9284 0.9124 0.913 4

SC-QI 0.907 1 0.9052 0.9373 0.9480 0.9268 0.9434 0.9237 0.9322 0.9158 0.9195

DOG-SSIM 0.918 6 0.907 3 0.962 7 0.9613 0.9418 0.9519 0.9410 0.9402 0.9303 0.9247

CGDR 0.9503 0.9400 0.9789 0.9753 0.9778 0.9750 0.9690 0.9646 0.9602 0.952 4
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Fig.5 Scatter plots of subjective MOS and predicted scores obtained by several IQA methods on TID2013 database
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Tab. 3 PLCC values of cross-database verification results

PIE RS CSIQ LIV CsIQ TID2008
i 4R LIVE CSIQ TID2008 CsIQ
[10] 0.8852 0.8620 0.776 1 0.886 3
[11] 0.908 6 0.858 1 0.755 0 0.883 1
DOG-SSIM  0.894 7  0.892 5 0.854 7 0.912 3
CGDR  0.9612 0.9439 0.904 6 0.948 8
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Tab.4 Average running time of nine FR-IQA
methodsin TID2013 database

FR-IQA 3% X E T E] /s
SSIM 0.049 7
MS-SSIM 0.095 3
IW-SSIM 0.561 3
FSIMc 0.176 8
GMSD 0.052 5
Vsl 0.257 6
SC-QI 0.092 7
DOG-SSIM 0.067 7
CGDR 0.561 4
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