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HDR imaging using remapping and exposure fusion
WU Ling-feng', LI Na** , HU Jun-bao®
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2. School of Communication and Information Engineering ,
Xi’an University of Posts and Telecommunications, Xi'an 710121, China ;

3. Institute of Micro-Nano Optoelectronics » Shenzhen University , Shenzhen 518060, China)

Abstract: Traditional high dynamic range (HDR) imaging methods need to capture multiple images,
which is not only easy to introduce field of view errors, but also difficult to apply to the emerging im-
age acquisition system. To this end, this paper proposes a simple and effective HDR imaging method
based on remapping and exposure fusion. This method only needs to capture a pair of short and long
exposure images, and a series of multi-exposure sequence can then be generated through remapping.

Next, according to the exposure evaluation, the weight map of the sequence can be obtained. The
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weight map is decomposed by Gaussian pyramid, and the multi-exposure sequence is decomposed by

Laplacian pyramid. Finally, a high-quality HDR image with good details is generated based on multi-

scale fusion. Experimental results show that the proposed method performs better in multiple scene

tests, and the image quality is greatly improved in the MEF-SSIM score compared with some main-

stream algorithms. The image qulity is improved by 13.33% compared with GF-MEF, and improved
by 2.62% compared with CNN-MEF. The proposed method provides a new reference for the field of
HDR imaging, and can be potentially applied to CCD/CMOS-based imaging systems for high-quality

image acquisition.

Key words: HDR imaging; image enhancement; exposure fusion; image quality evaluation; pyramid
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Tab.1 Quantitative evaluation of the results using MEF-SSIM

Sequence GF-MEF MFRF DP-MEF CNN-MEF Ours
Chinese_garden 0.898 7 0.968 6 0.961 8 0.968 4 0.967 2
Venice 0.751 1 0.905 5 0.791 6 0.860 6 0.918 5




1718 W5 BoR % 36 %
& &
Sequence GF-MEF MFRF DP-MEF CNN-MEF Ours
Office 0.775 3 0.863 9 0.851 7 0.875 7 0.909 1
Landscape 0.914 4 0.988 5 0.984 0 0.983 1 0.989 9
Average 0.834 9 0.931 6 0.897 3 0.922 0 0.946 2
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Tab.2 Execution time of five exposure fusion methods (s)
Sequence GF-MEF MFRF DP-MEF CNN-MEF Ours
Chinese_garden 0.693 0.585 0.732 0.638 0.563
Venice 0.701 0.572 0.715 0.631 0.558
Office 0.985 1.087 0.909 0.693 0.556
Landscape 0.708 0.568 0.872 0.622 0.582
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