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Stereoscopic image quality evaluation based on

convolutional neural network
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Science and Technology, Hangzhou 310023, Zhejiang, China)

Abstract: With the prevailing application of stereoscopic images, a universal tool is urgently
needed to evaluate the visual quality of those images. Therefore, a non-reference stereoscopic
image quality evaluation algorithm was proposed on the basis of convolutional neural network.
Firstly, the planar image dataset was used to train the generation network of main structure
quality map of the algorithm framework. Then, the well-trained network was used to predict
the quality of the fusion viewpoint images. Finally, a weighted fusion method was used to obtain
the final quality score of stereoscopic images. The experimental results show that the algorithm
framework boasts fairly sound accuracy and robustness.
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Fig.1 Overall structure diagram of image quality evaluation method based on convolutional neural network
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Table 1 Result comparison among the method of this paper and several other methods regarding PLCC evaluation index

" , 5 T £ AN T 9k
Bl e REER o . = N
SSIM FSIM GMSD Chen Bensalma Shao A J5
JPEG2000 0.868 3 0.936 6 0.928 3 0.855 3 0.848 4 0.872 3 0.910 7
JPEG 0.495 5 0. 600 7 0.651 8 0.475 7 0.376 3 0.597 2 0.612 9
LIVE Phase [ WN 0.937 8 0.931 4 0.947 4 0.953 3 0.913 7 0.916 1 0.939 4
GB 0.912 0 0.933 4 0.938 1 0.938 5 0.915 7 0.923 3 0.921 5
Rk H 0.898 9 0.9357 0.943 2 0.928 4 0.894 9 0.899 4 0.912 9
JPEG2000 0.816 2 0.818 3 0.874 9 0.670 4 0.689 7 0.903 2 0.895 3
JPEG 0.677 0 0. 845 6 0.844 3 0.601 3 0.551 4 0.873 2 0.891 7
LIVE Phase
] WN 0.974 9 0.963 0 0.961 3 0.946 3 0.9359 0.917 0 0.982 4
I -Symmetric
GB 0.832 5 0.863 8 0.927 9 0.917 8 0.952 7 0.977 3 0.962 8
T %k B 0.732 6 0.830 1 0.924 5 0.813 5 0.823 2 0.911 9 0.921 9
JPEG2000 0.675 5 0.784 6 0. 868 0 0.722 0 0.619 4 0.789 3 0.876 5
JPEG 0.684 5 0.796 3 0.869 0 0.563 6 0.630 5 0.705 2 0.689 7
LIVE 3D Phase ~
. WN 0.823 0 0.941 0 0.916 0 0.944 9 0.932 5 0.923 5 0.964 9
I -Asymmetric
GB 0.840 3 0.887 9 0.741 1 0.691 8 0.862 1 0.854 7 0.952 9
R EH 0.749 7 0.677 5 0.653 3 0.633 7 0.743 2 0.565 1 0.766 1
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Table 2 Result comparison among the method of this paper and several other methods regarding SROCC evaluation index
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SSIM FSIM GMAD Chen Bensalma Shao A T7
JPEG2000 0.866 9 0.900 8 0.904 8 0.871 2 0.817 1 0.900 3 0.876 2
JPEG 0.455 5 0.562 7 0.609 6 0.4350 0.328 3 0.607 3 0.594 7
LIVE 3D Phase ] WN 0.937 8 0.930 1 0.946 6 0.938 7 0.905 5 0.926 5 0.931 2
GB 0.898 6 0.925 2 0.937 2 0.920 9 0.917 9 0.923 5 0.861 1
A 2 B 0.882 2 0.912 5 0.922 0 0.882 2 0.840 2 0.894 1 0.891 0
JPEG2000 0.726 1 0.824 3 0. 866 9 0.661 7 0.607 8 0.904 3 0.882 2
JPEG 0.718 0 0. 840 6 0.838 0 0.630 4 0.547 5 0.910 2 0.883 1
LIVE 3D Phase _ ~
. WN 0.945 2 0.936 5 0.926 9 0.907 0 0.924 3 0.936 5 0.939 6
Il -Symmetric )
GB 0.770 4 0.849 5 0.835 6 0.845 0 0.846 1 0.911 3 0.649 8
A 2k B 0.700 3 0.908 6 0.910 2 0.837 2 0. 804 6 0. 896 6 0.893 1
JPEG2000 0.7237 0.804 6 0.853 6 0.722 0 0.619 4 0.789 3 0.871 9
JPEG 0.714 4 0.805 0 0.875 8 0.6359 0.677 9 0.696 1 0.691 1
LIVE 3D Phase _ _
. WN 0.882 1 0.952 1 0.936 6 0.929 2 0.940 9 0.923 5 0.949 1
Il -Asymmetric
GB 0.806 8 0.850 1 0.887 7 0.691 2 0.840 2 0.803 1 0.841 5
T % | 0.719 3 0.661 0 0.642 0 0.610 8 0.696 8 0.524 4 0.709 5
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