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Two-exposure image fusion method based on multi-scale decomposition

Tian Haonan Zhang Meijun Bu Heyang
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: To effectively improve the dynamic range of visible light imaging devices and reduce the dependency of fused
image quality on the number of source images, a dual-exposure image fusion algorithm based on multi-scale
decomposition is proposed. This method requires only one set of underexposed and overexposed images as source images
to obtain a richly informative image through exposure fusion. Firstly, adaptive exposure adjustment is performed
according to the characteristics of the underexposed and overexposed images, fully exploring the potential details in the
images. Then, edge intensity, exposure suitability, and color saturation of the image sequence are extracted as
evaluation indicators to construct a fusion weight map. Finally, the fused image is obtained through pyramid multi-scale
decomposition and weighted fusion. Fifteen groups of image sequences were selected for experiments, and comparisons
were made with four representative algorithms from both subjective and objective perspectives. The experimental results
show that compared to other algorithms, the proposed algorithm improves overall image quality by 4. 9% and has a
stronger ability to retain detailed information.

Keywords: two-exposure image; multi-scale decomposition; image pyramid; weighted fusion
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Table 1 AG objective evaluation values for different algorithms

14 7 3] SCHRL6 ] SCHRL15] SCHRL16] SCHkC14] A7 ¥
Night 6.758 1 3.2215 3.893 2 4.422 6 7.618 1
Mask 6.649 2 4.474 8 6.234 4 5.471 5 6.703 1
507 6.613 8 5.177 5 7.451 3 6.500 4 6.642 9
Arno 3.963 0 3.023 6 3.588 6 3.012 5 4.633 9
Uk_01 12. 603 6 5.5111 11.569 5 9.966 7 15.105 2
Cave 9.956 9 5.9137 6.708 2 6.210 3 10. 252 4
Door 7.689 9 3.298 5 6. 7377 3.3255 7.710 4
Igloo 10. 338 8 3.3911 8.146 7 4.843 9 10. 397 2
Window?2 6.137 1 4.319 8 4.858 9 4.316 3 5.459 0
Office 8.250 3 4.794 4 8.192 9 7.2610 8.365 7
Studio 6.076 2 3.912 2 5.016 4 4.634 9 5.272 3
Venice 7.698 1 6.719 9 8.203 3 6.021 9 9.444 9
Belgium House 8.2775 4.147 8 6.095 2 5.867 7 6.609 1
Balloons 4.481 9 2.883 1 2.738 8 3.380 4 4.405 0
Tree 13.081 5 4.810 7 8.954 9 8.306 7 10. 574 2
S 7.905 1 4.373 3 6.559 3 5.569 5 7.946 2
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Table 2 Q""" objective evaluation values for different algorithms
1% 7 51 SCHRLG SCHRL15] SCHkL16] SCHRL14] A S5
Night 0.596 2 0.2515 0.474 4 0.445 7 0.671 3
Mask 0.727 0 0.615 3 0.576 1 0.224 8 0. 805 6
507 0.730 9 0.537 8 0.651 3 0.284 1 0.752 6
Arno 0.681 4 0.594 5 0.467 7 0.182 2 0.736 5
Uk_01 0.634 5 0.197 1 0.571 5 0.215 3 0.714 8
Cave 0.869 7 0.611 5 0.517 0 0.358 1 0.8855
Door 0.689 8 0. 260 4 0.640 3 0.248 5 0.697 3
Igloo 0.677 9 0.126 0 0.583 6 0.202 5 0.682 7
Window?2 0.452 8 0.469 4 0.484 0 0.290 3 0.623 4
Office 0.715 8 0.646 0 0.674 5 0. 308 6 0.740 5
Studio 0.657 8 0.616 7 0.641 7 0.243 7 0.759 6
Venice 0.561 4 0.667 5 0.548 7 0.209 5 0.737 8
Belgium House 0.657 6 0.5330 0.634 3 0.496 5 0.783 8
Balloons 0.774 8 0.580 5 0.459 5 0.204 6 0.8251
Tree 0. 646 3 0.145 0 0.516 4 0.433 7 0.671 9
SEH1E 0.671 6 0.456 8 0.562 7 0.289 9 0.739 2
% 3 MEF-SSIM E W IFE M #5457 bE
Table 3 MEF-SSIM objective evaluation values for different algorithms

14 7 3] SCHRLS ] SCHRL7] SCHRES] SCHk 9] AR 3CTT
Night 0.893 0 0.903 5 0.9355 0.924 8 0.967 7
Mask 0.967 2 0.914 6 0.925 4 0.729 5 0. 989 4
507 0.939 2 0.930 2 0.952 6 0.747 0 0.968 8
Arno 0.968 7 0.968 2 0.938 1 0.832 7 0.984 8
Uk_01 0.947 9 0.818 2 0.953 8 0.665 6 0.953 2
Cave 0.965 1 0. 896 6 0.842 1 0.8117 0.937 8
Door 0.970 7 0.755 5 0.912 8 0.5359 0.969 1
Igloo 0.978 0 0.663 1 0.900 9 0.542 9 0.972 7
Window?2 0.742 9 0.868 1 0.822 6 0.700 5 0.954 8
Office 0.908 9 0.933 8 0.944 6 0.697 3 0.936 6
Studio 0.909 1 0.907 9 0.901 7 0.728 0 0.962 5
Venice 0.905 5 0.962 8 0.920 8 0.639 5 0.952 5
Belgium House 0.884 5 0.888 0 0.938 5 0.9109 0. 960 7
Balloons 0.930 6 0.916 2 0.867 1 0.770 7 0.937 9
Tree 0.877 7 0.790 0 0. 886 3 0.831 8 0.9350
SE 418 0.919 3 0.874 4 0.909 5 0.737 9 0.958 9
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