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Abstract

Aiming at the good performance in computer vision for depth learning, a multi-focus image fusion

algorithm based on depth learning is proposed. Based on the existing AlexNet network model, the convolution

kernel size and step size are improved. The focused image blocks and the defocused image block are classified by

using the improved scoring mechanism of deep learning network. Then, the correction matrix is used to correct the

misjudgment image blocks. The boundary zone of image focus and defocus is subdivided and repaired. Six pairs of

multi-focus images are randomly selected to verify the effectiveness of the proposed method. The experimental

results show that, compared with other algorithms, the fusion results obtained by this algorithm can preserve the

original high-frequency information of the image, and achieve good performance on four evaluation indexes of mutual

information, edge information retention, entropy and average gradient.
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Fig. 1 AlexNet network structure
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Table 1 Test results of data set selection and processing

Filter version 1 2 3 4 5

0.886 0.942 0.992 0.986 0.980
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Fig. 8 Fusion results of the source image Statue with different algorithms

proposed method

MWGF proposed method

B9 ARIEEXTRER tree flA 455

Fig. 9 Fusion results of the source image Tree with different algorithms
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Fig. 11 Fusion results of the source image Book with different algorithms
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Table 1 Four kinds of evaluation index results of different algorithms

Method
Source image Evaluation index
DWTDB DCT+ Var  LP-PCNN MWGF SR Proposed

MI 8.4243 8.8022 8.6994 8.6116 7.7642 8.8050
QM 0.7404 0.7514 0.6964 0.7520 0.7326 0.7527

Diving
E 7.3152 7.3178 7.3097 7.3167 7.3019 7.3183
AG 5.8150 5.9273 5.8815 5.9303 5.5156 5.9341
MI 7.5354 7.9745 7.9762 7.5593 6.9264 7.9874
QA 0.7127 0.7376 0.6590 0.7363 0.7169 0.7392

Boy

E 7.5393 7.5088 7.5328 7.5406 6.9204 7.5413
AG 5.8618 5.9145 6.0214 5.9394 5.5156 5.9434
MI 7.7094 8.3327 8.3421 7.6251 7.4576 8.3470
QA 0.7477 0.7723 0.7403 0.7553 0.7139 0.7765

Statue
E 7.6887 7.7072 7.6882 7.5449 7.6032 7.6986
AG 11.1419 11.8021 11.6657 11.6765 11.4094 11.8278
MI 7.0794 7.3241 7.3571 6.6251 6.1025 7.3654
QA 0.7290 0.7407 0.6919 0.7330 0.7404 0.7427

Tree
E 7.6375 7.6324 7.6307 7.6249 7.6359 7.6426
AG 17.1354 17.5293 17.1550 17.3998 16.8677 17.5413
MI 9.0224 6.9761 8.9361 6.9013 8.1202 9.1409
QAB/F 0.7570 0.6557 0.7192 0.6447 0.7442 0.7729

Baby
E 7.2432 7.2439 7.3249 7.3366 7.3330 7.3411
AG 5.1372 5.1511 5.2579 4.9910 4.7349 5.2511
MI 8.5496 7.3451 8.2.147 7.2413 7.3247 8.7218
QM 0.7421 0.6142 0.7041 0.6128 0.7547 0.7889

Book
E 7.0210 7.0012 6.8513 6.8129 7.0001 7.3081
AG 5.6312 5.1511 5.2541 5.0146 4.9642 6.2336
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