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Image fusion algorithm based on multi-scale detail
siamese convolutional neural network
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Abstract: Image fusion is to fuse the complementary images under different acquisition conditions or
sensors for improving the visual quality of images. For this task, this paper proposes an improved
multi-scale fusion algorithm based on the combination of rolling guided filtering and neural network.
Firstly, the siamese convolutional neural network is used to learn the image features and further ob-
tain the weight map containing the significant features of the source image. Then, the image is decom-
posed by the improved rolling guide filter, and the weight parameters of the rolling guide filter are

adaptive to achieve multi-scale adaptive decomposition by combining the information entropy. and the
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details of the image are enhanced by combining the nonlinear mapping. Finally, based on the local en-
ergy and weight map, an adaptive fusing strategy is designed to combine the multi-scale images adap-
tively. The experimental comparison shows that the proposed method can avoid the halo effect of im-
age edge and better highlight the edge and detail texture features of image. In addition, compared with
other algorithms, our algorithm can achieve a better performance according to the objective evaluation
index items, such as average gradient, information entropy, visual information fidelity and spatial fre-
quency.

Key words: image processing; siamese convolution neural network; image fusion; rolling guided filte-

ring; multiscale image
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2
Tab.2  Objective index comparison of multi-focus fusion images
CVT SR DTCWT GFF LP NSCT SR Ours

AG 7.892 3 7.913 9 7.922 6 7.957 3 7.932 6 11.641 5

QABE 0.710 9 0.721 9 0.724 5 0.718 2 0.691 7 0.721 3

SF 19.047 2 19.084 4 19.138 3 19.151 2 19.109 2 25.960 8

EN 7.503 0 7.504 9 7.504 0 7.515 4 7.503 9 7.547 1

SSIM 0.825 1 0.827 4 0.848 6 0.832 1 0.833 8 0.815 9

VIFF 0.928 6 0.919 6 0.939 2 0.956 8 0.935 9 0.974 6

3
Tab.3 Comparison of objective indexes of infrared visible light fusion images
CVT SR DTCWT GFF LP NSCT SR Ours

AG 6.132 5 5.952 3 5.931 8 6.178 3 6.899 6 9.661 5

QAME 0.485 0 0.528 3 0.557 6 0.579 7 0.516 0 0.571 4

SF 12.347 4 12.133 7 12.191 4 12.484 8 13.537 1 18.513 0

EN 7.125 2 6.865 5 7.063 8 6.798 6 7.130 0 7.157 1

SSIM 0.481 2 0.550 7 0.547 8 0.552 3 0.438 3 0.481 0

VIFF 0.461 6 0.381 0 0.344 9 0.483 9 0.385 6 0.507 4
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