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An Unsupervised Deep Neural Network for Image Fusion

Abstract

Abstract: Due to the low dynamic range of camera, can not be expressed in the different region of the high
dynamic scene a single-exposure image. An unsupervised depth neural network is constructed to fuse the
multi-exposure images into a high dynamic image. Based on the VGG-Net, encoding and decoding sub-
networks are designed. Guided by the structural similarity of the images before and after fusion, a loss
function suitable for image fusion is designed by introducing the weight factors based on the local image
information, and the valid information of the different input images is given consideration. Compared with
the other methods, the subjective visual experience and objective quantitative indicators of the fused
images are improved significantly.
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Abstract: Due to the low dynamic range of camera, can not be expressed in the different region of the
high dynamic scene a single-exposure image. An unsupervised depth neural network is constructed to
fuse the multi-exposure images into a high dynamic image. Based on the VGG-Net, encoding and
decoding sub-networks are designed. Guided by the structural similarity of the images before and after
fusion, a loss function suitable for image fusion is designed by introducing the weight factors based on
the local image information, and the valid information of the different input images is given
consideration. Compared with the other methods, the subjective visual experience and objective
quantitative indicators of the fused images are improved significantly.
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Fig.2 Comparison of proposed method with 6 previous different fusion methods on outdoor "Balloons" image sequence
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Fig.3 Comparison of proposed method with 6 previous different fusion methods on indoor "Room" image sequence

R AENADEEZR T, RN, AR SRS 2 15 & B R 1) MEF-SSIM 73 E LE A2

Table 1 MEF-SSIM scores of fusion images with two-exposure images using different methods on 11 test sequences.

HDR #35% Shenll Lil3 Mals Houl6 DF19-add DF19-L1 MEF-Net20 KT
Balloons 09323 09082 0.9879 0.9327 0.947 8 0.963 2 0.978 3 0.989 4
Belgium house 0.9266 0.8849  0.978 6 09185 0.9379 0.958 4 0.974 3 0.989 0
Chinese garden 0.9229 09179  0.9935 0.9235 0.9413 0.9853 0.987 1 0.9933
House 09252 0.8306 0.964 2 09165 0.901 3 0.7657 0.9350 0.966 5
Landscape 0.8998 0.9052  0.994 8 0.9219 0.984 2 0.990 8 0.981 6 0.989 4
Lighthouse 09128 09149 0.9843 0.9334 09525 0.9533 0.969 2 0.986 3
Madison capitol 0.8935 0.8005  0.9812 0.8712 09140 0.906 6 0.958 1 0.984 1
Office 09044 0.7256 0.9839 0.893 8 0.948 6 09123 0.9555 0.9839
Room 09206 0.8533 0.9782 09151 0.938 4 0.9396 0.967 8 0.987 1
Tower 09128 0.8586 0.9860 09101 09151 0.9219 09591 0.988 5
Venice 09039 0.8349 0.9879 0.904 6 0.9359 0.961 4 0.9657 0.9827
Average 09141 0.8577 0.9837 09128 0.9379 0.9326 0.966 5 0.9855
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