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CT and MRI image fusion enhancement method
based on MDLatLLRR
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Abstract: The previously proposed medical image fusion algorithms extracted the same level of features
from the source image, ignoring the unique features of the source image. To solve the problem, this
work proposed a fusion method to extract unique features from different modal medical images. Firstly,
the improved multi-level decomposition based latent low-rank representation method was used to extract

the basic information and detailed information of CT and MRI images, and further extracted the bone
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contour information of CT image and soft tissue detail information of MRI image according to the

different imaging principles. Then, this work proposed a local information entropy-weighted local

energy function method to fuse the detail information, and utilized the structural saliency and sum of

eight-neighborhood based modified laplacian to fuse the basic information. Finally, an image-guided

enhancement method was proposed to enhance the fused base layer and detail layer with unique features

as the guide. Experiments showed that, compared with the representative fusion methods of recent years,

this approach not only improves the objective evaluation indicators of AG, EPI, VIF and SD by 9.45%,

11.75%, 14.79% and 10.51%, respectively, but also achieves better results in subjective evaluation, and

realizes the accurate fusion of CT and MRI images.

Keywords: medical image fusion; multi-level decomposition based latent low-rank representation

method; image enhance; sum of modified laplacian
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Fig.2 The proposed framework for the medical image fusion
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Fig.5 Fusion results of CT and MRI image
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Fig.7 Comparative experimental results based on Figure 3(b)
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Fig.8 Comparative experimental results based on Figure 3(c)
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Tab.1 Quantitative evaluation results based on Figure 3(a)

By
ik
AG MI EPI VIF SD

IFCNN 6.9474 115955 0.6355 0.5860  44.4963
NSCT-PC 69873  13.6074  0.6724  0.7084  57.6187
NSST-CNP 7.1547  13.6399  0.6755 0.7464  57.8860
JBF-LGF 72875 12.2094 05638  0.7025  59.2112
MDLatLRR-2  7.0506  12.2125  0.7055 0.7522  49.4502
E'S 8.4184 13.6493 0.7853  0.8788  64.8840
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Tab.2 Quantitative evaluation results based on Figure 3(b)

Eixt7y
IRES
AG MI EPI VIF SD

IFCNN 7.2582 9.4055 0.5986  0.5814 552781
NSCT-PC 6.7123  10.7654  0.5696  0.6232  59.0080
NSST-CNP 7.0280 10.4057 0.5766  0.6859  58.9639
JBF-LGF 6.6640 10.7464 05133  0.5335  60.2305
MDLatLRR-2  6.3906 9.7275 0.5815 0.6195 56.2112
AL 8.1296 10.7528  0.6381  0.7698  65.4380
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Tab.3 Quantitative evaluation results based on Figure 3(c)

£

Jiik
AG MI EPI VIF SD
IFCNN 103157  11.9090 0.4943  0.7378  64.5533
NSCT-PC 10.0059  12.7560  0.5675 0.7904  73.5769
NSST-CNP 10.3685  12.6996  0.5428  0.8433  73.6942
JBF-LGF 10.1766  11.8809  0.5405 0.7674  74.9819
MDLatLRR-2 8.9502 11.8976  0.4910 0.8204  63.5428
AL 12.5343 126198 0.6124 09296 81.0118
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Tab.4 The average evaluation results of each fusion method

£

Irik
AG MI EPI VIF SD

IFCNN 9.4630  10.5610 0.5687  0.8096  71.4037
NSCT-PC 8.8933  11.3817 0.5522  0.8648  78.2630
NSST-CNP 9.0801 11.2115  0.5497 0.8918  74.4883
JBF-LGF 8.7657  10.1978  0.5008  0.8391  80.0372
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