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Medical Image Fusion Algorithm Based on Non-Subsampled Shearlet Transform and Feature
Synthesis
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Abstract: Aiming at the problem that the detailed texture is not clear enough for the fused medical image, this
study proposes a new medical image fusion algerithm on the basis of non-subsampled shearlet transform (NSST) to fuse
the multimodal medical image to enhénée the detail structure extraction, improve fused image quality and provide a basis
for medical diagnosis. First of all, the registered source image is decomposed by NSST to obtain a low-frequency sub-
band and a series of high-frequency sub-band. Then, for the low-frequency sub-band coefficients, this study proposes a
fusion method using sub-band selection between the regional average energy and regional standard deviation. For high-
frequency sub-band coefficients, the fusion method is performed using the new sum of modified Laplacian (NSML).
Afterwards, the fused low-frequency, high-frequency sub-band coefficients are inversely transformed by NSST to obtain a

fused image. Finally, a large number of experiments were performed on grayscale and color medical multimodal images,

O EE&TH: BRAREIEAIEES (61374022); WITA A 2 MR AR 7RI E (LGG18F030001, GG19F030034); &R A H AW 7T 114 = AT H
(2018-1-027)
Foundation item: National Natural Science Foundation of China (61374022); Science and Technology Application Plan for Public Welfare of Zhejiang
Province (LGG18F030001, GG19F030034); Key Project of Science and Technology Research Program of Jinhua City (2018-1-027)
WCRR I R 2019-03-18; MBI []: 2019-04-17; R 7] 2019-04-23; csa £ELL HiARIT [F]: 2019-10-15

170 4 AR 5% Software TechniquesAlgorithm

© EREERREST  hup/iwww.c-s-a.org.en


http://www.c-s-a.org.cn/1003-3254/7109.html
http://www.c-s-a.org.cn/1003-3254/7109.html
mailto:cas@iscas.ac.cn
http://dx.doi.org/10.15888/j.cnki.csa.007109
http://www.c-s-a.org.cn

20194F 55284 %5 101

http://www.c-s-a.org.cn

i H AR SN A

and IE, SF, SD, and AG were selected to evaluate the fused images. The simulation results show that the proposed

algorithmimprove subjective visual effect and objective evaluation. Compared with other algorithms, the average values
of IE, SD, SF, and AG increased by 2.99%, 4.06%, 1.78% and 1.37%, respectively. The fused image contains more

detailed texture information and better visual effect.

Key words: image processing; medical image fusion; NSST; eigenvalue synthesis; NSML
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