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Multi-focus image fusion using adaptive dictionary learning method

Yan Chunman, Guo Baolong, Yi Meng
Institute of Intelligent Control and Image Engineering, Xidian University, Xi’an 710071, China;

Abstract: A novel multi-focus image fusion algorithm based on image sparse representation theory and on the Human Visu-
al System is introduced in this paper. For the new algorithm, the related images are partitioned into image patches. The
learning for an adaptive dictionary is implemented by an iterated processing. All image patches are decomposed by the or-
thogonal matching pursuit (OMP) algorithm, and the coefficients with prominent properties are selected for image patch re-
construction. The reconstructed patches are realigned according to their partition order and the overlapped patches are aver-
aged to get the fused image. The experiment results demonstrate that the proposed algorithm maintains the property of the
state-of-the-art typical algorithm. In addition, with a noisy input, the proposed method can generate noiseless results and
the objective criteria outperform the typical algorithm when noise variance increasing.

Key words: image fusion; multi-focused image; sparse representation; orthogonal matching pursuit
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Fig. 1 Multi-focused image
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Fig.3  Comparison of the local fused results of image clock

N AR ST R VR RE , 7E2 1 51 3
B G SR E PP FEbR . X LR W
P G KA1 R F5 L Q 45 b K B AR B4R b
MI™ S B E BRI R R A AT 2 S
PR, HL DAY B AR B P £ 5 5 P4
B EBH

x1 FRBEGRMEERENIER

Table 1 Criteria of the fused results of different image
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