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Abstract: In order to design method for image quality evaluation of full-reference model more suitable
under condition of low illumination imaging, aimed at attention characteristic for human vision and
distortion characteristic of low illumination imaging, pooling strategy for quality evaluation with low
illumination image based on context-aware was proposed. Through different distortion types, main
object and its context information in image were provided with weighting by adopting specific weight
methods in different spaces, and obtained Weighting Graph was used for Local Quality Diagram for
similarity measurement of pooling characteristic to obtain final quality score. The experimental result
shows that method in the Thesis is more satisfying to human visual characteristic, and root-mean-
square error reaches 0. 623 1, with Pearson linear correlation coefficient reaching 0. 885 7, Kendall

rank correlation coefficient reaching 0. 704 9, Spearman rank correlation coefficient reaching 0. 885 6.
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Compared with other five mainstream methods, it has the optimal subjective visual consistence; at the

same time, aimed at main distortion type of low illumination image, four kinds of objective evaluation

indexes are superior to contrast method.
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Fig. 2 Reference images and their weighting image with different space scale weighting number in TID2008
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Fig. 3 Common image distortion types and their subjective scores
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Tab.1 Consistency calculation results of each method on

TID2008 database
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Fig. 4 Scatter plots of subjective MOS versus scores

obtained by model prediction
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Tab. 2 The consistency calculation results for special image distortion types

JPEG JPEG2000

Impulse Gaussian JPEG JPEG2000
Gaussian noise . ) . transmission transmission
noise blur compression compression
errors errors
FSIM RMSE 0.301 3 0.329 5 0.382 6 0.370 8 0.378 3 0.598 7 0.402 5
PLCC 0.869 9 0.765 5 0.945 4 0.970 6 0.981 0 0. 888 5 0.848 8
KROCC 0.675 3 0.560 7 0.799 6 0.739 6 0.873 5 0.677 4 0.659 5
SROCC 0.875 6 0.772 0 0.947 2 0.929 5 0.978 0 0.875 6 0.855 4
CA-FSIM RMSE 0.277 4 0.304 5 0.375 6 0.348 9 0.321 8 0.494 6 0.396 5
PLCC 0.891 0 0.804 0 0.947 4 0.978 8 0.986 3 0.925 4 0.870 2
KROCC 0.703 8 0.591 0 0.819 0 0.754 6 0.885 9 0.740 5 0.695 3
SROCC 0.894 4 0.809 0 0.952 2 0.934 9 0.980 8 0.919 0 0.882 8
CA-FSIM RMSE 0.273 2 0.314 6 0.386 8 0.3381 0.298 5 0.549 5 0.384 7
[/
W=D prLcc  0.894 5 0.788 9 0.944 1 0.980 1 0.988 2 0.907 0 0.878 3
KROCC 0.713 5 0.578 5 0.815 3 0.757 5 0.892 0 0.704 1 0.697 7
SROCC 0.903 9 0.798 4 0.949 3 0.936 9 0.982 9 0.898 0 0.884 9
CA-FSIM RMSE 0.275 2 0.308 3 0.363 0 0. 346 6 0.309 1 0.544 6 0.392 6
2 —
W=D prec 0.8928 0.798 4 0.951 0 0.979 1 0.987 4 0.908 7 0.873 0
KROCC 0.705 4 0.591 0 0.821 4 0.747 8 0.887 1 0.702 9 0.695 7
SROCC 0.898 8 0.807 5 0.953 6 0.933 4 0.981 5 0.898 8 0.883 5
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Fig.5 Scatter plots of subjective MOS versus scores obtained by model prediction for special image distortion types
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