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High Dynamic Range Image Fusion Algorithm for Moving Targets

Du Lin', Sun Huayan?, Wang Shuai', Gao Yuxuan', Qi Yingying®
" Institute of Graduate Student, Academy of Equipment, Beijing 101416, China;

“ Department of Photoelectric Equipment, Academy of Equipment, Beijing 101416, China;
S Xian Satellite Measurement and Control Center, Xian, Shaanxi 710000, China

Abstract High dynamic range imaging technique can reflect the shooting scenario comprehensively and effectively,
resulting in high quality imaging in the complex environment. However, the classic high dynamic range image
fusion algorithm based on high-precision registration of multiple exposure images cannot deal with the impact of
dynamic problems. It fails to realize high dynamic range image fusion when there is a moving target in the exposure
images. Therefore, a new high dynamic range fusion algorithm to deal with the dynamic targets is proposed. The
derivative optical flow based on color gradient is first utilized to acquire the dynamic target offset of different
exposure images, which is caused by the camera shark or the movement of the scenario target. The high dynamic
range image fusion weighting function is established by combination of target offset and inverse camera response
function, and is applied to the fusion algorithm to tackling the problem of dynamic targets in the high dynamic range
images without precise mapping. The experimental results show that without image registration, the proposed
algorithm is effective in the fusion of the high dynamic range images with moving targets.

Key words image processing; moving target; color-gradient-based differential optical flow method; high dynamic
range image fusion weighting function
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Fig. 1 Flow chat of the proposed high dynamic range image fusion algorithm for moving targets
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Fig. 3 Image sequences with moving target acquired with different exposure durations.
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Fig. 6 High dynamic range image fusion results by different algorithms. (a) Ref. [2] algorithm; (b) proposed algorithm
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Fig. 7 Image sequences with moving target acquired with different exposure durations.
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Fig. 8 High dynamic range image fusion results by different algorithms. (a) Ref. [2] algorithm; (b) proposed algorithm
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Table 1 Evaluation of different high dynamic range image fusion algorithms

Algorithm Experiment group Mean Variance Comentropy
Ref. [2] algorithm No. 1 98.2234 920.5580 6.6360
Proposed algorithm No. 1 119.8119 1334.4386 7.3232
Ref. [2] algorithm No. 2 83.9603 1039.5403 6.5328
Proposed algorithm No. 2 120.9587 1209.4647 7.1954
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