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Multi-Focus Image Fusion Based on Guided Filtering and Improved PCNN
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Abstract To solve the problem that multi-focus image fusion results in virtual shadow at the target object edge, a
multi-focus image fusion algorithm is proposed based on the guided filtering and improved pulse coupled neural
network (PCNN). The source image is decomposed by a guided filter with the multi-scale edge-preserving
decomposition, and the preliminary fusion, and the obtained basic and detail images are fused preliminarily by
different guided filtering weighted fusion strategies. Preliminary fusion image is used as external input excitation to
stimulate the improved PCNN model. The source images are according to the fusion weight map to obtain the final
fusion image. Experimental results show that, compared with traditional fusion algorithms, the detail information
of edge, region boundary and texture of source images are preserved by the proposed algorithm, which avoids virtual
shadow at target object edge, and improves fusion image quality.
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Fig. 6 Experimental results of the first group. (a) Source
image A ; (b) source image B; (¢) PCA; (d) PCNN;
(e) GIF; (f) GFF; (g) Multi-GFF; (h) proposed method
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Table 1 Objective evaluation results of the first group of multi-focus image fusion

Method AG STD MI Qap/r Qsr Runtime /s
PCA 3.872'1 45.454 1 6.905 2 0.578 7 —0.415 5 1.588 993
PCNN 4.249 7 47.451 8 7.292 6 0.566 5 —0.336 0 154.428 742

GIF 6.173 2 47.839 9 8.502 3 0.756 5 —0.030 1 0.575 328

GFF 6.154 7 47.639 4 7.917 5 0.715'5 —0.032 7 1.037 871
Multi-GFF 6.118 8 47.474 2 7.887 6 0.713 5 —0.037 4 1.504 174
Proposed method 6.226 1 47.835 5 8.541 1 0.758 2 —0.021 5 8.400 050
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Fig. 7 Experimental results of the second group. (a) Source image A; (b) source image B;

(¢) PCA; (d) PCNN; (e) GIF; (f) GFF; (g) Multi-GFF; (h) proposed method
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Table 2 Objective evaluation results of the second group of multi-focus image fusion

Method AG STD MI Qan/r Qsr Runtime /s
PCA 4.250 0 28.961 5 7.701 0 0.725 8 —0.346 8 0.486 788
PCNN 4.326 3 29.098 2 7.643 9 0.707 6 —0.326 8 15.192 404

GIF 5.279 2 30.658 5 9.066 9 0.753 6 —0.082 4 0.614 125

GFF 5.371 6 30.619 4 7.885 7 0.751 1 —0.069 1 0.594 314
Multi-GFF 5.348 7 30.591 8 7.896 3 0.752' 5 —0.073 9 0.395 003
Proposed method 5.523 3 30.875 5 8.682 5 0.762 9 —0.059 0 0.762 702
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