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Abstract To resolve the problems of scattered focus-edge blurring, artifacts, and block effects during the multifocus
image fusion, an algorithm based on low-rank and sparse matrix decomposition (LRSMD) and discrete cosine transform
(DCT) is designed to achieve the multifocus image fusion. First, the source images were decomposed into low-rank and
sparse matrices using LRSMD. Subsequently, the DCT-based method was designed for detecting the focus regions in the
low-rank matrix part and obtaining the initial focus decision map. The decision map was verified using the repeated
consistency verification method. Meanwhile, the fusion strategy based on morphological filtering was designed to obtain
fusion results of the sparse matrix. Finally, the two parts were fused using the weighted reconstruction method. The
experimental results show that the proposed algorithm has the advantages of high clarity and full focus in subjective
evaluations. The best results for the four metrics, including edge information retention, peak signal-to-noise ratio,
structural similarity, and correlation coefficient in objective evaluations, improved by 62.3%, 6.3%, 2.2%, and 6. 3%,
respectively, compared with the other five mainstream algorithms. These improvement results prove that the proposed
algorithm effectively improves focused information extraction from source images and enhances the focused edge detail
information. Furthermore, the algorithm is crucial for reducing the artifact and block effects.
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Fig. 4 Fusion results of different methods
#1 EREE VRN LR

Table 1 Results of objective evaluation of image fusion

Image Parameter CNN CSR DCT Var LatLRR LRD Proposed method

Q. 0. 6443 0.6374 0.6395 0. 5495 0.4931 0.6352
PSNR 77.8787 78.0031 77.8605 74.8951 78.5752 79. 664

cola cc 0.9909 0.9911 0. 9908 0.9883 0. 9920 0. 9938
SSIM 0.9429 0.9417 0.9413 0.9178 0.9358 0. 9461
Q. 0. 5863 0.6373 0. 5812 0.4285 0.4285 0. 6955
PSNR 69.9310 69. 9004 69. 8437 69.5199 69.5199 71. 9451
boutle cC 0.9417 0.9414 0. 9400 0.9552 0. 9552 0. 9607
SSIM 0.7310 0.7306 0.7272 0.7339 0.7227 0. 7539
Q. 0. 6005 0.6322 0. 5926 0.5342 0. 5907 0. 6924
] PSNR 72.6898 72.6423 72.5595 70. 4074 72.4434 72.7408
treegirl cC 0. 9565 0.9561 0. 9555 0. 9564 0. 9509 0. 9590
SSIM 0.8119 0.8114 0. 8102 0. 8203 0. 8083 0. 8150
Q. 0. 6402 0.6316 0.6262 0.5028 0. 5147 0. 5894
PSNR 69. 8959 69. 9548 69. 8009 66.7093 69. 5999 70. 9196
P cc 0.9548 0. 9552 0.9535 0.9551 0. 9505 0. 9638
SSIM 0.7236 0.7243 0.7164 0.7435 0.7230 0.7612
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