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Brain image fusion combining latent low-rank decomposition and
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Abstract: In order to solve the problem that the fusion algorithm of low-rank decomposition and sparse
representation (SR) causes a lot of information missing,a brain image fusion algorithm combining latent
low-rank decomposition and SR is proposed. Firstly, the source image is decomposed into low-rank,
sparse and noisy components. In the face of the differences between the characteristics of different de-
composition components,the low-rank and sparse dictionaries are constructed to describe the low-rank
components respectively. The weighted gray value method is used to process low-rank components to
maintain their contour and brightness features. For the sparse components,a multi-norm weighted metric
method is designed to improve the SR to maintain the high-dimensional information. The noise compo-
nents are eliminated. Compared with the current five mainstream algorithms, the proposed method has
the best effect in terms of visual effects and objective indicators.
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Fig. 1 An algorithm framework based on latent low-rank decomposition and multi-norm weighted metric
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Fig.4 Fusion results of CT-MRI combined imaging
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Tab.1 Evaluation indexes of CT-MRI fusion results

Reference SD SF SSIM MI QMY
[5] 28.4876 26.0168 0.6407 4.1648 0.7198
[9] 30.2148 22.1057 0.6347 3.6154 0.7019
[15] 31.4987 23.0034 0.6223 3.8421 0.7216
[16] 27.2198 23.0197 0.5021 3.4298 0.7144
[17] 30.4128 23.7498 0.5864 3.7872 0.7108

Proposed 31.5489 26.1053 0.6558 4.3584 0.7397
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Fig.5 Fusion results of PET-MRI combined imaging
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Tab. 2 Evaluation indexes of PET-MRI fusion results

Reference SD SF SSIM MI QW
[5] 54.9472 31.2498 0.7125 2.7187 0.5106
(9] 51.5468 28.1254 0.6507 2.6135 0.4359
[15] 50.2437 29.0168 0.7016 2.5076 0.4238
[16] 56.4892 31.0214 0.7160 2.7257 0.5128
[17] 51.5791 31.4657 0.7408 2.6208 0.5306

Proposed 56.6589 31.9795 0.7582 2.7345 0.5297
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Fig. 6 Fusion results of SPECT-MRI combined imaging
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Tab.3 Evaluation indexes of SPECT-MRI fusion results

Reference SD SF SSIM MI QMF
[5] 50.6554 13.6975 0.7195 2.4016 0.4107
[9] 51.0557 13.5847 0.7104 2.2418 0.4135
[15] 47.9548 11.9087 0.6702 1.6412 0.3848
[16] 51.1685 13.4597 0.7208 1.9795 0.4154
[17] 50.6548 12.6548 0.6948 2.6541 0.4086

Proposed 51.3584 13.6804 0.7267 2.7546 0.4207
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Tab.4 Evaluation indexes of CT-MRI

using different measures

Reference SD SF SSIM MI QMF
[10] 31.6513 25.7598 0.5876 4.0897 0.6927
[11] 31.2487 24.8949 0.4986 3.9824 0.6829
[12] 31.5024 25.9815 0.6347 4.2478 0.7046
[13] 31.4451 25.3687 0.6073 4.1394 0.7237

Proposed 31.5489 26.1053 0.6558 4.3584 0.7397
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Tab.5 Evaluation indexes of PET-MRI

using different measures

Reference SD SF SSIM MI QW
[10] 56.8502 31.2547 0.7168 2.7034 0.5067
[11] 55.4695 30.9824 0.6824 2.6318 0.4832
[12] 56.4357 31.7435 0.7213 2.7139 0.5218
[13] 56.5176 31.8726 0.7354 2.7267 0.5159

Proposed 56.6989 31.9795 0.7582 2.7345 0.5297
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Tab. 6 Evaluation indexes of SPECT-MRI
using different measures

Reference SD SF SSIM MI QMY
[10] 51.6607 12.9614 0.6918 2.5684 0.4164
[11] 50.9745 12.6481 0.6572 2.2153 0.3891
[12] 50.8357 13.1476 0.7016 2.6984 0.3917
[13] 51.2486 13.5987 0.7358 2.7454 0.4167

Proposed 51.3584 13.6804 0.7267 2.7546 0.4207
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