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Medical Image Fusion Based on Shearlet Transform and
Total Variation Model
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Nanjing, 210016, China)

Abstract: A fusion method for noisy medical images based on shearlet transform and total vari-
ation model is proposed. The purpose of the proposed method is to integrate complementary
information of different modal medical images, which can provide clinical diagnosis and adjunc-
tive therapy with plenty efficient basis. Firstly, shearlet transform is performed on images
(CT/MRI images or CT/PET images). A low-frequency sub-band and several high-frequency
sub-bands are produced in each image. Then the fusion rule based on region variance is adopted
for the low-frequency sub-band, which can fully preserve the anatomical or functional informa-
tion of the source images. For the high-frequency sub-bands, total variation model is used to
suppress noise to avoid the interference with the fusion results. Then the fusion rule based on
sum-modified-Laplacian (SML) is adopted to fuse edges and details best. A large number of
experimental results show that, compared with three fusion methods in recent years, the pro-
posed method has better fusion performance for both noiseless and noisy medical images. The
fused image can fully preserve the information of source images. The edges and details of the
targets are clear, while the computational efficiency is also improved.
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